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FOREWORD

A reassuring feature among the developments in world agriculture in 1970 was the
continued progress of rice and wheat production in the Far East, the world's most con-
centrated food deficit zone, as steadily increasing use was made of improved seed varieties.
Total food production in that region again rose at a rate comfortably ahead of the popu-
lation growth, and governments are taking measures to spread the new technology over
still larger areas and to bring it to farmers who thus far have not been able to profit by it.

In other developing regions progress was also made in a number of countries. But
a greater number failed to raise their food production fast enough to supply their grow-
ing populations with more and better food from their own output. There was little or no
increase in the total food production of the developing countries of Africa and the Near
East, so that in per caput terms their food production fell. In Latin America output grew
more, but even there it was just sufficient to keep pace with population growth. Nor was 1970
an exceptional year. Over the entire decade of the 1960s the trend of food production
per head showed virtually no increase in any of the developing regions, and actually fell
somewhat in Africa.

It might be said that, given the very high rates of population growth in the develop-
ing regions, there is some comfort in the fact that they have at least been able to maintain
the level of their per caput food production. But this is not good enough. The FAO Indic-
ative World Plan for Agricultural Development and the strategy for the Second Develop-
ment Decade postulate an increase in per caput food consumption that requires a sustained
increase in food production at the rate of some 4 percent a year, and a much more rapid one
in the case of preferred and nutritious foods, particularly livestock products. Failure to
achieve this acceleration in production will mean that large numbers of people will be condemn-
ed to continue on substandard diets, that agriculture will be a general drag on economic
growth, and that the already acute social tensions in many developing countries will be ag-
gravated. It is to avoid this that a widespread introduction of improved agricultural technol-
ogy a real " green revolution" is required in the developing world as a whole.

Many people speak of the green revolution as if it were already an accomplished fact.
But some caution is called for if we are not to be carried away by mere slogans and catch-
words. For, taken literally, the phrase would seem to imply a general, radical and per-
manent improvement in the agricultural situation in the developing countries. This would
require not only a new approach by the farmer with regard to his crops and livestock, but
also new approaches in processing, marketing, and industries supporting agriculture. The
overall aims would be to bring about a substantial and permanent improvement in the level
and quality of diets, higher farm incomes, and an agricultural sector which played its full
part in the national development process.

That the new technology now applied to rice and wheat cultivation in a number of coun-
tries has already brought about real benefits cannot be doubted. It has enabled cereal im-
ports to be cut in several countries. More ample stocks are being built and the per caput
consumption of wheat and rice has increased. Even more important, many farmers have
in effect received a technological education that will also help them to grow other crops
better. Moreover, the world has been shown that, given the right policies and sujficient
efforts, farmers in developing countries are capable of mastering more advanced techno-
logical methods.

But this is not yet a green revolution. Even in the most successful countries, mainly
in the Far East, the increases in wheat and rice yields and output have not been matched by
similar increases in the production of other foods. And in other regions intensive yield-raising
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programmes, with a few significant exceptions, are only at a very early stage, ff they
have been started at all. Perhaps the most telling indication of the precariousness of
the food supply situation in much of the developing world is the large number of requests
that FAO receives for emergency food relief, particularly from African countries. It is
true that emergencies can always arise because of the fickleness of the weather. But many
countries are still unable to cope even with what must be considered normal fluctuations in
output.

This does not mean that all countries can or need put an equal emphasis on food
production. The food strategy chosen will depend on a variety of considerations. These
include the present and prospective level and pattern of domestic and export demand; the
amount and nature of the country's endowment in agricultural resources in comparison
with that of other sectors; its capacity to import food; population pressures; and the ex-
tent to which alternative employment opportunities can be made available. Neither FAO
nor any other international institution can tell any government what portion of its resources
it should use for .food production. However, FAO can help countries in several ways. It
can, if they so wish, assist them in planning their food policies in a conscious and inte-
grated way, taking account of all relevant technical, economic and social factors within the
context of local circumstances and national aspirations. It can assist them to plan and
implement specific programmes for improving technology and for increasing the output of
crops, livestock, fisheries, and forest products, as it is already doing in many of these coun-
tries. It can also encourage research.

The increasing importance of research has been widely recognized, and FAO has recently
taken some important initiatives to widen and deepen its application to agriculture in
developing countries. Jointly with the International Bank for Reconstruction and Develop-
ment and the United Nations Development Programme, we have sponsored a new Consul-
tative Group on International Agricultural Research, in which other agencies are participat-
ing. The Consultative Group aims at identifying major gaps in agricultural research and
at encouraging and financing appropriate research activities to fill them. FAO has also
initiated efforts to coordinate agricuhural research activities in the various ecological zones
of Africa, with a view to making the best possible use of the necessarily limited research
staff and facilities available, and is playing a major role in promoting rice research in west
Africa through the West African Rice Development Association. By these means we hope
to help maintain or accelerate the recently-achieved momentum in technological progress
and to encourage its application, so successful in the case of rice and wheat, to other food
crops.

What has been said above mainly concerns the developing countries. In the developed
market economy countries, the picture is very different: a virtually stable level of production,
surplus problems for a number of major commodities, widespread dissatisfaction among
farm populations, and accusations of dumping, unfair trade practices and excessive pro-
tectionism.

Thanks to a largely planned reduction in output of some major products, particularly
wheat, butter and skim milk, as well as an unexpected fall in maize, some progress was
made toward a better balance in world markets for agricultural commodities. Butter mar-
kets in fact have changed to such an extent that they are now characterized by short-
ages rather than surpluses. But stocks of wheat and rice remain excessive, and large
amounts of fruit have had to be destroyed in Europe. And such improvements as have
been achieved were purchased at a heavy cost, in both money and social tensions.

The effects of all these changes in production and trade should have brought home very
clearly the fact of the interdependence of the agricultural sectors of various countries. In
the last few years we have seen the welfare of the New Zealand dairy farmer affected by
the milk price decisions of European governments; the income of the rice farmer in Thai-
land reduced by the self-sufficiency programmes of other Far Eastern countries and the
structural problems of agriculture in Japan; and the production decisions of the prairie farm-
ers in Canada changed by technological progress and agricultural pro tectionismn in distant
countries.

The producing countries have, by force of circutnstances, adjusted themselves to the
changes. In some cases the adjustments have been drastic, as in Canada where wheat



production in 1970 was cut by half; or in the United Arab Republic where rice export
earnings decreased by two fifths. But farmers and governments should not be obliged to
make such drastic and sudden adjustments. Even if exact forecasts are impossible, ff only
because of the uncertainties of the weather, it should at least be possible to know in broad
terms the direction in which adjustments are likely to be needed, ciad thus prepare for them
in such a way that they can be executed in orderly fashion. For unplanned and drastic
adjustments are wastefid. They leave in their wake feelings of uncertainty and bitterness
which make the application of rational policies all the more difficult. And if adjustments
are not made in production and trade patterns which reflect superseded comparative advan-
tages and outmoded national aspirations, the entire process of economic and social develop-
ment, in rich and poor countries alike, will suffer.

It is for these reasons that I have recently placed much stress on the need for what I
call " international adjustment" in agriculture. In a statement to the twenty-fifth an-
niversary session of the International Federation of Agricultural Producers I said that there
was a need to recognize " the fact that the completely unbalanced state of world agricul-
ture... would, if allowed to persist, slow down world development and might even provoke
intensified trade war and destroy patterns of cooperation built up so painfully since 1947.
Recognition of this fact and a determination to do something about it involves accep-
tance of another inescapable conclusion, which is less easily palatable. This is the fact
that, in the world of today, agricultural policies can no longer be formulated in an exclu-
sively national or even regional or subregional context." This is also the reason why I
have proposed that international adjustment should be the principal theme of the seventeenth
session of the FAO Conference which will be held in November 1973. I am fully aware
of the complexity of the issues involved and of the sovereign role of governments in bring-
ing about the adjustments needed. I am convinced, however, that FAO, as the organization
entrusted with international responsibility with regard to agricultural development, is
uniquely fitted to pro vide a foruni for a review of world agricultural production and trade and
is thus best placed to assist governments in seeking the adjustments that are needed in an
international perspective. Adjustments toward more rational patterns of production will
undoubtedly involve short-term costs. Against these, however, must be set the long-term
costs which will have to be paid if irrational, uneconomic and unbalanced patterns of
output and exchange are allowed to continue.

Decisions on changes in the intensity and location of agricultural production will mean
that increasing attention will have to be paid in the coining years also to the related ef-
fects on the environment. The entire problem of environmental deterioration and means
of combating it is, in fact, the subject of a major United Nations conference to be held
in Stockhohn in 1972. FAO, as the United Nations agency responsible for the conservation
of living natural resources, is actively participating in the preparations for this conference.
It is fitting, therefore, that the special chapter in this year's report should deal with a niajor
aspect of the environmental problein, namely the pollution of the world's rivers, lakes and
seas, and its effects on aquatic living resources and on fishery and its products. This is
a problem of increasing concern to all countries, both industrialized and developing.

This year's study is predominantly technical in nature. Polhttion and environmental
protection have their iniportant economic aspects, but as an essential prerequisite for for.,
mulating a broad strategy for tackling these problems seriously, their technical and scientific
aspects must be brought to public lcnowledge. The study also deals with both technical and
legislative means by which the process of deterioration of the fresh waters and oceans can
be prevented, reduced and, where possible, reversed. Furthermore, it demonstrates the
possibilities for the constructive use of soine pollutants, .for instance the utilization of ther-
mal effluents and nutrient-rich wastes for aquaculture, which is expected to develop consid-
erably during the coming years and to contribute substantially to the production of animal
protein.

It must become generally recognized and accepted that man has a responsibility to
prevent natural resources and values from irreversible damages or depletion. On the other
hand, it is also clear that technological development caimot be arrested in order to preserve
the environment. We believe that by using an ecological approach it is possible to pro,
mote agricultural and industrial development without unduly affecting the quality of the
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environment. FAO is particularly concerned with the problem because of its dual role of
promoting development and at the same time attending to the management of the environ-
ment and its renewable resources. There are risks of incompatibility between these two
responsibilities, especially when promoting technical assistance. Developing countries
need to improve their capabilities as rapidly as possible, but it is important that they be
spared the mistakes made by countries which industrialized earlier. It would be irrational
to suggest that industrial development in these countries be checked because they often lack
the means to cope with harmful side-effects. Rather, it must be the responsibility of the
developed nations, the scientific community and the international organizations to assist
developing countries toward development without destruction of the environment. It is
my hope that the study will help to alert governments and the general public to the grow-
ing seriousness of the environmental problem and to the need to tackle it nationally and
through joint action among countries.

xii

A.H. BOERMA
Director-General



The world agricultural production picture in 1970
was again highlighted by continued growth in the
developing countries as a whole and a standstill in
the developed market economies. However, in only
one developing region the Far East was the
increase in food production sufficient to raise signifi-
cantly the level of output per head. Also over the
somewhat longer term the Far East is the only devel-
oping region to show any overall increase in per
caput food production. In other developing regions
the trend since 1967 has been stable or falling.

The preliminary index of world agricultural pro-
duction was up by 2 percent.' Fishery production,
the growth of which had slowed down in 1969,
again accelerated in 1970, but since most of the in-
crease was in fish not used for food the direct impact
on the nutritional situation was somewhat limited.
Forest production is estimated to have continued
to expand at a relatively slow rate (Table I-1).

The changes in output by regions and countries are
examined in greater detail in Chapter II. The sta-

Excluding mainland China and other Asian centrally planned
countries.

'The preliminary indices tend, however, to underestimate some-
what the level of output.

TAI3LE I-I. INDICES OF WORLD 1 PRODUCTION OF AGRICULTURAL, FISHERY AND FOREST PRODUCTS

1948-52
aver-
age

1953-57
aver-
age

1960 1961

Chapter I. WORLD REVIEW

Agricultural production

1962

tionary level of production in the developed market
economy regions resulted mainly from policies de-
signed to reduce surplus stocks of wheat, dairy prod-
ucts and rice, but output was also affected by bad
weather in some areas. Particularly drastic cuts
were made in wheat production in Australia and
Canada. The 6 percent increase in the combined
index for eastern Europe and the U.S.S.R. reflects
mainly the steep recovery in output in the latter coun-
try, particularly of cereals.

In the developing Far East, total agricultural pro-
duction and the production of foodstuffs are pre-
liminarily estimated to have both risen by 4 percent
(Table I-2). Also in Latin America production in-
creased considerably, particularly if only food prod-
ucts are considered, but much of the latter reflected
the remarkable increase in Cuba's sugar production,
which is mainly for export. In the rest of the region
combined, food production increased by 3 percent,
or roughly in line with population growth. For
the developing countries of Africa the preliminary
indices show only a very small overall increase,
although there was a considerable but still incom-
plete recovery of production in the Maghreb coun-

1963

1952-56 average = 100

1964 1965 1966 1967 1968

NOTE: For details of the methodology and coverage of hese indices, see the explanatory note to the Annex tables.
'Excluding mainland China.

1969
1970
(pre-
limi-
nary)

Change
1969
to

1970

Percent

TOTAL PRODUCTION 103 119 121 125 128 131 133 138 142 147 148 151 + 2

Agriculture 87 103 119 121 126 128 132 133 138 143 148 148 151 -I- 2

Fishery 86 103 121 127 135 133 147 155 163 171 177 181 192 -I- 6

Forestry 102 112 111 113 115 121 122 123 126 128 130 131 1

POPIJLATION 93 102 112 115 117 119 122 124 127 129 132 134 137 + 2

PER CAPUT TOTAL PRODUCTION 101 106 105 107 107 108 107 109 110 I II 110 110

Agriculture 93 101 106 106 108 108 108 107 109 112 110 110

Fishery 92 102 107 ill 116 115 121 125 129 133 134 135 140 i 4

Forestry 100 100 97 97 97 99 98 98 97 97 97 96 1



TAB E 1-2. INDICES OF WORLD 1 AND REGIONAL AGRICULTURAL PRODUCTION IN RELATION TO POPULATION

1948-52
aver-
age

1953-57
aver-
age

1960 1961

tries. No increase at all is suggested by the prelim-
inary indices for the Near East, where output in
all major countries except Turkey and Afghanistan
remained virtually stationary or fell.

Changes over the longer term are of greater sign&
cance than the annual figures. In such a perspective
the performance of developing countries is not very
comforting, particularly in relation to population
growth. Over the period from 1960 to 1970, the trend of
per caput food production in the developing coun-
tries of both the Far East and the Near East was
static, showed a barely perceptible rise in Latin
America, and fell slightly in the developing coun-
tries of Africa (Figure I-1). Since population growth
accelerated only marginally during the decade
between 1960-65 and 1965-69 it rose from 2.4 per-
cent a year to 2.5 percent in Africa and the Far
East, and from 2.7 to 2.8 percent a year in the Near
East, but remained unchanged at 2.9 percent in
Latin America the widespread stagnancy in per
caput output reflects mainly the failure of food
production in these regions to accelerate.

1962 1963 1964 1965 1966 1967 1968 1969
1970
(pre-
limi-
nary)

Change
1969
to

1970

2

The picture which emerges from an examination
of more recent years is only slightly more encourag-
ing. In 1970, per caput food production in all
developing countries combined exceeded that of
1967 the first year that may be considered " nor-
mal " after widespread bad harvests in 1965 and
1966 by some 2.5 percent; but all this improve-
ment reflects the gains achieved in the Far East
where per caput production increased by 7 percent.
In Latin America as a whole there was no increase,
while in both Africa and the Near East the level
has actually fallen in the last three years.

The rates of increase have, of course, varied be-
tween countries, and in each region some have suc-
ceeded in raising their output significantly. Equally,
however, in a number of other countries as can
be seen from the tables and figures in Chapter II
the per caput food production has remained stable
and in some cases has fallen alarmingly.

Production is a very approximate measure of
changes in consumption, even though in most devel-
oping countries imports account for only a marginal

1952-56 average = 100 Percent

Total production

ALL AGRICULTURAL PRODUCTS

Western Europe 84 103 118 118 125 127 129 130 133 141 145 145 145
North America 93 100 109 109 112 119 117 119 120 124 126 125 124
Oceania 89 101 122 125 133 137 141 135 152 143 167 164 162 1

Other developed marlcet econo-
mies' 81 104 121 125 133 134 136 137 143 165 166 167 167

DEVELOPED MARKET ECONOMIES 89 101 114 114 119 124 124 125 128 133 137 136 136

Latin America 87 103 120 128 128 132 134 143 140 148 147 153 158 + 3

Far East 87 103 121 127 128 132 136 134 135 141 148 155 160 -I- 4
Near East 82 104 124 123 135 137 141 145 148 153 159 163 163 1

Africa 85 102 121 116 124 128 132 134 134 138 142 147 148 -I- 1

DEVELOPING MARKET ECONOMIES 86 103 121 125 129 132 135 138 138 144 148 154 158 -I- 3

Eastern Europe and U.S.S.R. . 82 105 132 135 138 133 145 148 165 166 173 168 173 -I- 6

World 87 103 119 121 126 128 132 133 138 143 148 148 151 + 2

FOOD PRODUCTS ONLY

Western Europe 84 103 118 118 126 127 129 130 134 14-2 146 146 147
North America 92 100 111 110 114 121 120 122 127 132 133 132 130 1

Oceania 92 100 121 124 135 138 144 136 159 145 175 167 166 1

Other developed market econo-
mies. 81 104 123 127 137 136 138 139 146 171 171 172 174 -I- 1

DEVELOPED MARKET ECONOMIES 89 101 115 115 120 125 125 127 132 138 142 141 141

Latin America 87 103 117 124 126 131 137 141 142 151 152 157 166 + 5

Far East 87 103 123 127 129 132 137 134 135 141 149 156 162 + 4
Near East 82 104 122 123 133 135 137 141 145 150 155 159 159
Africa 86 102 117 113 121 125 127 128 128 132 137 140 141 -I- 1

DEVELOPING MARKET ECONOMIES . 86 103 120 124 127 131 135 136 137 143 149 154 159 + 3

Eastern Europe and U.S.S.R. . 83 105 133 137 140 134 146 149 167 168 176 171 180 + 5

World . 87 103 120 122 126 129 132 134 140 145 150 151 154 + 2



TABLE I-2. - INDICES OF WORLD 1 AND REGIONAL AGRICULTURAL PRODUCTION

1948-52
aver-
age

1953-57
aver-
age

1960 1961

share of total food supplies. Moreover, not all devel-
oping countries need to make equal efforts to increase
their domestic food production. In a few, food
consumption is already relatively high and other
aspects of development have priority. Others are in
a position to import necessary foodstuffs without
difficulty for instance the major exporters of oil
or minerals or they may find it economically more
advantageous to concentrate on cash crops for ex-
port or domestic processing. In others, again, total
demand for food may be increasing only slowly,
because of slow overall economic growth. Equally,
many countries have been induced to stress food
production for home markets because of the depress-
ed state of and poor prospects for agricultural ex-
ports, and there is little doubt that many more de-
veloping countries could gain economic and social
benefits from an accelerated increase in food produc-
tion, particularly if it were based on the technological
improvements that in recent years have character-

1962

3

1963 1964 1965

N RELATION TO POPULATION (concluded)

1966 1967 1968 1969
1970
(pre-
limi-
nary)

1952-56 average 100

Per caput production

ALL AGRICULTURAL PRODUCTS

Change
1969
to

1970

Percent

'Excluding mainland China. 'Japan, South Africa and Israel. 'Excluding Japan. 'Excluding Israel. 'Excluding South Africa.

ized cereal cultivation in many countries of the
Far East. Greater and more varied food produc-
tion, and increased self-sufficiency in basic foods,
are therefore among the priority goals of the
development plans of the majority of developing
countries.

Some implications of recent trends in food production

The recent performance of agriculture in the de-
veloping countries therefore raises questions about
the significance of the recent technological advances
in cereal cultivation for the food situation and pros-
pects in these countries.

That they have made an impact on cereal produc-,
tion and trade in a number of countries is beyond
doubt. The earliest successes with new wheat va-
rieties made Mexico self-sufficient in that cereal in
the late 1950s; indeed Mexico has recently disem,

Western Europe
North America
Oceania
Other developed market econo-

87
100
99

102
98
99

112
98

107

111
96

107

117
98

110

118
102
112

118
99

113

118
99

106

120
99

117

126
101
108

128
101
123

127
99

119

127
98

115
2

3

mies 87 103 112 115 121 120 120 120 123 141 139 138 136 -1
DEVELOPED MARKET ECONOMIES . 93 100 106 105 108 111 110 109 111 114 117 115 113 -1
Latin America 97 100 102 105 103 103 101 105 100 103 99 100 101
Far East 95 101 106 108 107 107 107 103 102 103 106 108 109 -I- 1

Near East 91 102 106 103 110 109 109 109 108 109 110 110 107 3
Africa 94 100 105 98 103 104 104 103 100 101 101 102 100 2
DEVELOPING MARKET ECONOMIES 94 101 105 106 106 106 106 105 103 104 105 106 106

Eastern Europe and U.S.S.R. . 87 104 120 122 123 117 126 127 141 141 145 139 146 -I- 5

World . 93 101 106 106 108 108 108 107 109 111 112 110 110

FOOD PRODUCTS ONLY

Western Europe 87 102 113 111 117 118 118 118 120 127 129 129 128
North America 99 99 100 98 99 104 101 102 104 107 107 105 103 2
Oceania 102 98 106 105 112 113 115 107 122 109 130 121 118 2
Other developed market econo-

mies' 87 103 114 116 124 122 122 121 126 145 144 142 142

DEVELOPED MARKET ECONOMIES . 93 100 107 105 109 112 111 111 114 119 121 118 117 2
Latin America 97 101 99 102 101 102 103 104 102 105 102 103 105 + 2

Far East 94 101 107 109 107 107 108 104 102 103 107 108 110 + 2
Near East 90 102 105 103 108 107 106 106 106 107 108 107 104 3
Africa 94 100 102 96 100 101 100 99 96 97 97 97 95 2
DEVELOPING MARKET ECONOMIES 94 101 104 105 105 105 106 104 102 104 105 105 106

Eastern Europe and U.S.S.R. . 87 104 122 123 124 118 127 128 143 142 147 141 147 -I- 4

World 93 101 107 106 108 108 109 108 111 113 114 112 112
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phasized wheat production in order to avoid sur-
pluses that would be difficult to export. In the
Far East, as is discussed in more detail in Chapter II,
wheat yields and production in India and Pakistan
shifted in 1968 to a very much higher level because of
the new technology, and also the growth of rice yields
and production has accelerated discernibly in a num-
ber of countries. The medium-term forecasts of ce-
real production presented below suggest, moreover,
that these trends are likely to continue.

The increase in cereal production of the Far East-
ern developing countries has also had a very visi-
ble impact on the cereal imports of some of the
countries concerned, and indeed on the international
cereal markets. Wheat imports by India llave fallen
from 6.3 million tons in 1967 to an estimated 3.4
million in 1970, and those of Pakistan from 2.4 mil-

4

170

160

150

140

130

120

110

100

90

160

150

140

130

120

110

100

90

80

lion to 0.6 million in 1969. The Philippines has
imported no rice since 1967, and Pakistan's imports
fell from 149 000 tons in 1967 to only 16 000 tons
in 1969. The increase in imports into some deficit
countries in 1970, in apparent contrast to the above
trend, is explained in part by losses due to natural
disaster (Pakistan), in part by policy decisions to
allow an increase in consumption levels (Ceylon,
Indonesia).

The impact on trade, and the possibility that some
other Far Eastern deficit countries may be able to
dispense entirely with wheat or rice imports in the
near future may, however, llave given an exagger-
atedly positive impression of the effect of the high-
yielding varieties of cereals on the food situation.
Thus, widespread use of the new varieties remains
centred mainly in the Far East, where wheat produc-

FIGURE 1-1. TRENDS FOOD AND PER CAPUT FOOD PRODUCTION IN THE DEVELOPING REGIONS (1952-56 = 100)

Per caput food production (observed values) Excluding Israel. Excluding Japan and mainland China.
Per caput food production (trend values) Excluding South Africa.

Note: The figures in parentheses indicate the annual compound percent rate of growth of per caput food production on the trend line shown.

706866 1960 62 64 66 68 70



tion rose between 1967 and 1970 by 70 percent, and
rice production by 15 percent. In other develop-
ing regions a promising beginning appears to have
been made in a number of countries in the Near
East, and in a still smaller number elsewhere, but
with a few exceptions (mainly the United Arab Re-
public, Kenya, Turkey) there has not yet been any
visible impact on overall cereal yields and produc-
tion. In the rest of the developing world, high-yield-
ing variety programmes, if they exist at all, are still
at planning or initial testing stages.

To a considerable extent, moreover, the additional
cereal production in the Far Eastern countries ap-
pears to have been used to reduce imports and ac-
cumulate stocks. While this is a sign of progress,
it does mean that the effect of high-yielding varieties
on the consumption levels of the populations has
generally although not everywhere been less
than on total output and the import bill.

It should be noted that cereals, important as they
are, still account for only a portion of the total food
supply.' The rest of food production in the coun-
tries where high-yielding varieties of cereals are being
used has on the whole not increased as rapidly as
the output of wheat and/or rice. In particular there
have been serious lags in many countries of the Far
East in the production of pulses (an important source
of protein in some countries), cereals other than rice
and wheat, vegetable oils, and livestock products.

While an important breakthrough has thus been
made in both the narrower sense of a shift by many
farmers, mainly in the Far East, to a higher level
of technology in cereal cultivation, and in the broader
sense of demonstrating that such technological shifts
are possible in the developing countries, much re-
mains to be done before a true " green revolution "
is achieved.

Thus continued efforts are required in those coun-
tries where an initial impact has already been made
to maintain the momentum of progress and to spread
its benefits also to the numerous farmers who for
various reasons the small size of their holdings,
lack of supporting facilities, absence of varieties
suitable for their ecological conditions have so
far not benefited from them. Measures now being
taken in the Far East in this direction are discussed
in Chapter II. In these countries it is also neces-
sary to continue strengthening schemes for seed
production, quality control and distribution, in or-
der to make it possible for farmers to renew regularly
their seed stock, which is in some cases reported to
be deteriorating in quality through mixture with
other seeds at threshing and storage. In some

' On a price-weighted basis, rice and wheat combined account
for lust over 40 percent of the total food production of India and
Pakistan, and rice for about 30 percent of the total food produc-
tion of the Philippines and about 45 percent of that of Indonesia.
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countries, moreover, advantage might usefully be
taken of the breathing space provided by initial
successes to test new varieties more thoroughly and
at length in field conditions before releasing them
for general use, in order to minimize the ever pres-
ent danger of major outbreaks of disease.

Both in countries where progress has already
been made, and in those where high-yielding variety
programmes are still at an early stage, moreover,
there is continued need for stepping up and diversify-
ing research. In the former group it is a question
not only of producing new varieties of cereals suited
for ecological conditions in which the varieties so
far developed do not thrive particularly rice va-
rieties for the rainfed and deep-flooded paddy fields
of monsoonal Asia but also of improving the fer-
tilizer response and yield ceilings of other food crops,
such as millets and sorghums, pulses, and oilseeds.
An even greater task is awaiting the governments,
institutes and scientists in other regions, where less
progress has been made hitherto. This is particu-
larly the case with Africa, where the ecological con-
ditions over large areas make the results of much of
the research carried out in the Far East and Mexico
inapplicable, and where wheat and rice are not staple
items of diet. International efforts to foster and
coordinate research activities in the latter area are
described in some detail in Chapter II.

Production of main agricultural commodities

World production of wheat in 1970 remained un-
changed at the 1969 level of 287 million tons. Out-
put in the main exporting countries declined further,
owing to area restrictions in North America and
delivery quotas in Australia in efforts to reduce sur-
plus stocks, and bad weather in Argentina. In
western Europe, production declined by 5 percent.
However, these reductions were offset by increases in
several other areas. In the U.S.S.R., where the
1969 harvest had been poor, yields in 1970 were
good and production recovered strongly. Increases
were also recorded in several countries in Asia and
north Africa, reflecting larger sown area and increas-
ing use of high-yielding varieties in India and Pak-
istan, and favourable weather in Morocco and the
United Arab Republic.

The output of coarse grains was smaller than in
1969. Maize production was 3 percent lower, as
sharp falls in the United States (because of corn
leaf blight), the U.S.S.R. and Romania were only
partly offset by larger harvests in developing and

' For a detailed account of the commodity situation. see FAO
commodity review and outlook 1970-1971. Rome, 1971. Produc-
tion data for individual commodities are also shown in Annex
table IA of this report.



most other developed countries. Supplies in inter-
national markets were nevertheless somewhat short,
and prices high. Production of sorghum, millet and
barley was also the same as in 1969. Another new
record was achieved in the production of rice, thanks
to generally favourable weather and the further spread
of high-yielding seed varieties in the main develop-
ing deficit countries. With shrinking markets, ex-
porters generally tried to hold back their output,
especially Japan and the United States where mea-
sures to restrict rice area were in force.

Among other major foods, world meat production
is estimated to have expanded by about 4 percent.
The production of red meat continued to lag behind
other meats, especially in developing countries where
it is estimated to have risen by only 1 percent. The
expansion in beef production in Argentina was
slight, due to severe drought in the latter part of
1970. There was a large increase (6 percent) in
western Europe and a smaller one in Oceania. Out-
put in North America remained unchanged, and a
decline of 3 percent took place in the U.S.S.R. be-
cause of fodder shortage. Pigmeat production was
up by 3 percent. The largest increases were in de-
veloping and centrally planned countries, but there
was also a cyclical increase in developed countries.
Poultry meat production was up sharply in the United
States, the EEC countries and the U.S.S.R. World
production of mutton and lamb increased moderately.
Milk production showed only a marginal increase.
There was a recovery from a low level in 1969 in
the United States and the U.S.S.R., and a further
expansion in Japan and developing countries. Pro-
duction in eastern Europe remained unchanged, how-
ever, as well as in western Europe, where various
measures are being applied to cut the growth of
dairy production.

World sugar production in 1970 is estimated at
71 million tons raw sugar equivalent, 10 percent
more than in 1969. There was a slight decline in
beet sugar production due to poor crops in the
U.S.S.R. and eastern Europe, but cane sugar reached
a new peak thanks to the record Cuban output
(80 percent above the previous season) and a good
crop in India. After the temporary setback of the
preceding year, world production of fats and oils
resumed its long-term upward trend and again reached
a new record level in 1970. Over two thirds of the
expansion Caine from developed market economy
countries, especially the United States (soybeans)
and Canada (rapeseed). Smaller output was record-,
ed in the U.S.S.R. (sunflowerseed) and African
countries (groundnuts).

Total output of citrus fruits was expected to show
another substantial increase in practically all produc
ing areas, except some Mediterranean countries where
weather was bad during the harvesting season. The
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harvest of pears reached a new record, leading to a
surplus situation in western Europe. Apple pro-
duction was 23 percent higher than in 1969, but
still well below the levels of 1965 and 1967. World
output of bananas increased by 4 percent with larger
crops in some Latin American and African countries.

World coffee production declined in 1970 by 8
percent, to below the already low level of 1968.
Crop failure in Brazil due to severe frost, drought
and plant disease, and a poor harvest in Ivory Coast
were mainly responsible. Production of cocoa reach-
ed a level second only to the 1964 record, with lar-
ger crops reported from Brazil and Nigeria. World
output of tea also registered a new record, with in-
creases in India and African countries more than
offsetting the smaller harvest in Ceylon. Tobacco
production was slightly larger than in the preced-
ing year, reflecting substantial increases in a number
of developing countries, particularly in Latin America.

Among agricultural raw materials, cotton produc-
tion expanded fractionally. There were increases in
the U.S.S.R. and in the United States, but these
were balanced by declines in most developing coun-
tries, notably in Latin America. In Brazil and Mex-
ico, the poor profitability of cotton led to a shift
of area to other crops. In India and the United
Arab Republic the reduction was mainly due to
weather. World production of wool remained un-
changed, reflecting drought losses in Australia and
South Africa, shifts from sheep to cattle raising in
Latin America and frost losses in the U.S.S.R. Rub-
ber production was stationary, with virtually un-
changed production in the two principal produc-
ing countries (Malaysia and Indonesia) because of
unfavourable weather and steadily declining prices.
World output of jute, kenaf and allied fibres was
some 6 percent lower than in 1969, with smaller
crops in Pakistan and India.

Table I-3 shows the first estimates of the changes
in agricultural production in 1971. It must be
stressed that since the figures shown are based in
varying degrees on estimates and partial information,
they can be considered only as rough indicators of
the direction and magnitude of the change in output.
This is particularly true about the developing regions,
for which quantitative information is particularly
short, but also the data for many developed countries
are liable to be revised considerably.

In broad terms, the " early indicators " suggest
significant changes in the recent trends of production
in the developed countries, with both western Europe
and North America showing substantial increases in
output, and also Oceania recovering a good part of
the output loss of the preceding two years. In
the developing regions, the indicators and their
tentative nature cannot be overstressed suggest
somewhat better results in the Near East and Africa,



TABLE 1-3. EARLY INDICATORS OF AGRICULTURAL'. PRODUCTION
IN 1971

NOTE: All figures are based to a varying degree on estimates and
partial information. They are therefore to be considered
only as indicators of the direction and rough magnitude of
change.

'Excluding forestry and fisheries production. - 'Including
Japan, South Afr,ca and Israel. - 3Excluding Japan. - 'Excluding
Israel. - 'Excluding South Africa. - 'Excluding mainland China.

the two regions that appeared to have fared worst
in 1970, but a smaller increase in Latin America and
the developing Far East. The latter is reflected also
in the smaller increase in the total for the developing
countries. Besides, the combined production of east-
ern Europe and U.S.S.R. is estimated to have in-
creased much less than in 1970, because of a stable
level of output in the U.S.S.R. For the world as
a whole (excluding mainland China) there would,
according to these indications, be some acceleration
in the growth of production over 1970.

The developments in 1971 are discussed in more
detail in Chapter II. The increase in western Europe
appears to have been fairly widespread, with only
four countries showing a more or less unchanged level
of production. Aside from better weather, factors
which contributed to the increase included the im-
proved market situation for cereals, following the
disappearance of the surplus stocks of wheat, as
well as higher prices for many products in EEC. The
regional output of wheat, maize and barley reached
a record level. Meat production also expanded sub-
stantially, with the exception of beef and veal, but
milk output remained more or less unchanged, de-
spite the relaxation of the measures to reduce the
dairy herd. The large increase in North America,
after three years of virtual overall stability would
appear to be partly a consequence of the easing
of the efforts to hold back production, following
the improvement in the wheat stock situation, and
the changes in the United States farm legislation.
Other factors include good weather and large plant-
ings of maize by United States farmers as a hedge
against the possible recurrence of the corn leaf blight.
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In both Canada and the United States, total farm
production appears to have reached a new record
level. The increase in Oceania was probably smaller,
since only a moderate recovery is likely to have taken
place in Australia's wheat production, and dairy
and wool production was down in both Australia
and New Zealand.

In Latin America, the tentative indications suggest
a rather smaller increase than in 1970. However,
the total is again heavily influenced by the changes
in Cuban sugar production, which this year is

reported to have fallen back to a more normal level.
If the latter is excluded, the increase in output prom-
ised to be more or less in line with that of 1970.
Central American countries are likely to have done
rather better than in 1970, when production in most
of them fell, while the opposite is expected to have
been the case for the Caribbean. In South America,
the first indications are for widespread but moderate
increases. Wheat and coarse-grain production recov-
ered in Argentina and continued to grow rapidly
in Brazil, where also the coffee production recovered
from the severe setback of 1970.

The first indications for the developing countries
of the Far East are somewhat disappointing relative
to the progress of recent years, and bring home the
narrowness of the margin of safety in the region's
basic food supply, despite the significant technological
progress achieved. In the main, it is true, the slow-
down would seem to be due to factors extraneous
to the technological progress, such as drought and
cyclone damage and civil disturbances in East Pak-
istan and typhoons in the Philippines. There is
also comfort in the fact that production in India
promises again to increase at a rate in excess of the
country's population growth. In the Philippines,
however, an outbreak of a virus disease among
some of the new rice varieties has also been a factor,
and efforts are being made to avoid its recurrence
by shifting to new seeds that are resistant to the virus.
In the meantime, the affected countries have again
been forced to increase their cereal imports. As for
the future, many observers are now pointing out
that the Far East region has been unusually fortu-
nate in that the monsoons have occurred regularly
for the past four years, a circumstance which cannot
be counted upon indefinitely. The success of India
in building up a cereal buffer stock of 8.6 million
tons is particularly significant in this light.

In the Near East, the overall figure, which suggests
some acceleration in output, is a composite result
of widely varying national experiences: recovery of
production in a number of countries in the western
part of the region, because of better weather; per-
sistent drought and severe reductions in output in
Afghanistan, Iran and Iraq; and continued growth
based on improving technology and good weather

Increase
1970 to 1971

Percent
Western Eurone 6-7
North America 8-9
Oceania 2-3

DEVELOPED MARKET ECONOMIES 7-8

Latin America 1-2
Far East 5 2-3
Near East 2-3
Africa 5 3-4

DEVELOPING MARKET ECONOMIES 2-3

Eastern Europe and the U.S.S R 1-2

World^ 4-5



TABLE I-4. ESTIMATED WORLD CATCH OF FISH, CRUSTÁCEA AND MOLLUSCS

Thousand metric tons

in Turkey and the United Arab Republic. For
Africa, the highly tentative indications suggest a
recovery of output in the Maghreb countries and in
southern Africa, but only moderate increase in out-
put in the other subregions.

Fishery production

World fishery production in 1970 recovered from
a moderate decline in 1969 to a new record level of
about 62 million metric tons. The largest increase
was in the South American fisheries of raw material
for processing into fish meal, but increases were
achieved also in the other regions (Table 1-4).

Until 1969, world catches had been uninterruptedly
growing in volume ever since the postwar reconstruc-
tion of fishing fleets. Although the 1969 catch decline
was reversed in 1970, estimates for the first six months
of 1971 again indicate a reduction, with fish-meal
output in the six most important producing countries
(Angola, Chile, Iceland, Norway, Peru and South
Africa) more than a quarter lower than a year ear-
lier, and poorer catches of some important food fish
species in Europe and North America. Fish pro-
duction in the near future is not, in fact, likely to
increase as fast as it did in the 1960s. Some of the

1962

8

1963

460

500

970

110

880

540

900

570

490

500

80

470

470

1964

20 690

9 150

3 820

120

7 600

20 260

11 670

6 250

520

1 750

70

5 050

46 000

1965

22 550

10 240

3 930

130

8 250

18 510

9 460

6 490

500

1 800

80

5 730

46 790

1966

23 310

10 880

3 870

140

8 420

21 250

11 650

7 000

490

2 030

80

6 020

50 580

1967

24 690

11 270

3 710

150

9 560

22 970

12 820

7 430

550

2 080

90

6 510

54 170

1968

25 880

10 960

3 940

160

10 820

24 600

13 640

8 270

500

2 110

80

6 930

57 410

1969

24 940

10 420

3 870

140

10 510

23 640

11 920

8 760

570

2 310

80

7 380

55 960

1970
(pre-
limi-
nary)

25 770

10 960

4 090

150

11 570

28 110

15 470

9 440

630

2 490

80

210

62 090

Change
1969
to

1970

Percent

3

+ 5

+ 6

+ 7

+ 10

+ 19

4- 30

4- 8

+ 11

+

+ 11

+ 10

NOTE: Figures refer to the weight of the catch in metric tons. The annual changes in percentage terms may therefore differ considerably
from those in Table I-1, where the quantities of production are vveightcd by the unit values, as indicated in the explanatory note
to the Annex tables.

' Excluding mainland China and other Asian centrally planned countries. 'Israel, Japan, South Africa. 'Excluding Japan.
°Excluding Israel. Excluding South Africa. °Includes developing countries in North America and Oceania regions.

more important stocks are subjected to heavy fish-
ing pressure and cannot be expected to yield sub-
stantially more. The relatively few larger sized unde-
veloped resources have not to date attracted invest-
ment and will remain largely untouched until plans
for raising the capital for their exploitation and
utilization have been drawn up and put in motion.
In many countries, moreover, rapid technical obso-
lescence of fishing equipment, high debt burdens
and interest charges, rising labour costs, lack of
skilled skippers, and other factors are impairing
efficiency. Of growing concern, too, have been the
effects of marine pollution on fisheries, and some
fish considered potentially dangerous for human
health have been withdrawn from markets. Efforts
are being intensified everywhere, therefore, to con-
serve, protect and develop fishery resources and to
cut down on costs.

On a regional basis, the most significant develop-
ments of the last decade have been the growing role
of Latin American and centrally planned countries.
In contrast, western Europe's and North America's
shares of world production have been gradually
declining. The U.S.S.R. and most other centrally
planned countries have drawn up plans for further
expansion in their fisheries. These countries and
developing countries of the Far East, on the east

DEVELOPED COUNTRIES 13 750 16 860 18 650 19 750 20 390 20

Western Europe 6 360 7 530 7 720 7 960 8 240 8

North America 3 470 3 800 3 750 3 950 4 100 3

Oceania 70 90 110 110 110

Other developed countries . 3 850 5 440 7 070 7 730 7 940 7

DEVELOPING COUNTRIES 5 140 6 830 11 440 13 550 15 820 16

Latin America 800 1 300 4 900 6 780 8 750 8

Far East I,' 3 150 3 900 4 740 4 890 5 080 5

Near East 4 350 400 390 410 430

Africa 5 810 1 190 1 340 1 380 1 470 1

Other developing Countries 5 30 40 70 90 90

CENTRALLY PLANNED COUNTRIES

Eastern Europe and U.S.S.R. 1 900 2 620 3 400 3 630 4 020 4

World 20 790 26 310 33 490 36 930 40 230 41

1948-52
aver-
age

1953-57
aver-
age

1960 1961



coast of South America, and possibly also on the
Indian Ocean coast in the Near East, are expected
to take the major share of future increases in world
catches over the coining years. Some growth, though
on a more modest scale, can be expected also in
Africa and Oceania, while elsewhere production is
not likely to change very much from current levels.

Forest production

There was only a slight increase in world forest
production in 1970. Roundwood removals may
have increased fractionally. Those of fuelwood
are estimated to have remained unchanged, with
increases in the developing regions, in line with
population growth, offsetting the continued decline
in developed regions. Industrial wood removals
rose by only about 1 percent in 1970. They fell
in North America, but this was more than offset
by further increases in Europe, the Far East, and
the U.S.S.R. (Table I-5). No basic improvement
in the overall situation was evident in 1971.

Demand for forest products was strongly in-
fluenced by overall economic developments in the
main consumption areas. Consumption was held
back in North America in 1970, due to the slowdown
of economic growth and the slump in the construc-
tion sector. An improvement in activity started,
however, toward the end of the year, and the de-
mand for sawn softwood and for softwood plywood
in 1971 has been very much stronger. A contrary
trend was seen in western Europe where, after the
1969 boom conditions in many countries, which
continued during the early months of 1970, there
was a marked deceleration in growth rates. The
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sector of the market most obviously affected was
pulpwood and wood pulp, which changed from a sell-
ers' to a buyers' market in the autumn of 1970 and
led to restriction of output of a number of products
in 1971. Strong growth of the Japanese economy
continued in 1970, although some slowing down is
foreseen for 1971, already reflected in the forest
products market by efforts to lower stocks of im-
ported logs and reduced levels of forward buying.

In global terms, the net effect of these trends on
forest products markets was only a slight increase
in sawn softwood output in 1970, while sawn hard-
wood output remained more or less unchanged.
There was a marked slowing down in the rate of
growth of particle board production in western Eu-
rope, which still accounted for over 50 percent of
world output. The latter in consequence rose by
11 percent in 1970 compared with 18 percent in 1969.
This growth rate was still; however, far higher than
for any other forest product. There was moderate
growth in plywood and fibreboard production, a
drop in North American plywood output being more
than offset by increases elsewhere, notably Japan.

Growth of world output of pulp slowed down
from over 7 percent in 1969 to 3 percent in 1970,
the most marked deceleration occurring in North
America. A similar trend took place in the produc-
tion of paper and paperboard. As mentioned ear-
lier, the previously tight wood pulp supply position
eased considerably in the latter part of 1970. While
quoted prices have remained unchanged so far in
1971, following substantial increases over the previous
two years, producers are attempting to restore market
balance by the temporary closedown of mills, while
waiting for a recovery in demand in the United
States, by far the largest consumer, and western
Europe.

TABLE I-5. INDICES OF WORLD ROUNDWOOD PRODUCTION

1953-57
average 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969

1970
(pre-
limi-
nary)

Change
1969
to

1970

1952-56 average 100 Percent

Saw and veneer log 103 118 116 120 122 129 124
J

123 128 133 135 135

Pulpwood and pitprops . . . 104 120 121 122 120 129 135 140 146 143 147 149

Other industrial wood 101 100 93 92 97 98 131 134 133 136 142 150 6

All industrial wood 103 116 114 117 119 126 127 129 132 135 138 139

Fuelwood 101 99 100 101 104 106 107 107 106 106 107 107

TOTAL ROUNDWOOD 102 112 111 113 115 121 122 123 126 128 130 131

'Excluding mainland China.



Surplus stocks

During the past year government policies in de-
veloped countries, poor weather in some areas, and
the increasing reluctance of farmers in high-income
countries to accept the exactions of dairy farming
have very considerably reduced surpluses of wheat,
coarse grains and dairy products. Rice stocks,
however, have risen again (Table 1-6), and the prob-
lem of excess capacity for fruit production in west-
ern Europe was accentuated.

The emergence and continued growth of rice
stocks is a facet of the changing situation in the
world rice economy, in part as a result of the increased
production in the Far East following the introduction
of high-yielding varieties. Lower world prices, in-
creased availability of rice on concessional terms,
and reduced import requirements for current consump-
tion have enabled a number of developing rice-import-
ing countries to increase their stocks as a guard against
production setbacks and to help stabilize domestic
prices. India is maintaining imports at a higher
level than would otherwise be needed while a stock
of 6 million tons of foodgrains is accumulated.

The reverse side of the coin is the involuntary ac-
cumulation of stocks not only in the United States
and Japan, but also in some developing export-
ing countries, such as Thailand, the Khmer Republic
(where a very large crop was harvested in 1970),
and Brazil. This reflects both the reduced import
requirements of some traditional Far East rice im-
porters, and also the competition in export markets
from concessional disposals and subsidized sales.

Concessional sales have risen rapidly in recent
years, from an average of only some 600 000 tons a
year in 1964-66 to 1.8 million tons in 1970, equal
to a quarter of total world rice trade. Of total con-
cessional sales, Japan accounted for about 0.6 mil-
lion tons, an increase of some 0.3 million tons over
the 1969 level. Concessional exports from the United
States declined slightly to just over 1 million tons as
production fell in response to acreage restrictions.
In Japan, too, the Government has taken steps to
cut back rice production (see p. 97), and output in
fact fell from 18.2 million tons in 1969 to 16.5 mil-
lion tons in 1970 (paddy). Consumption, however,
is also contracting and the 1970 crop was still about
1 million tons more than domestic use. Despite
the increase in exports, therefore, total government-
held stocks rose to 12 million tons (milled) in Octo-
ber 1970, the end of the 1970 crop year, compared
with 9.4 million tons in October 1969.

The erosion of developing countries' commercial
rice export markets represented by the increase in
concessional sales, coinciding with dwindling overall
import demand, has made it necessary for exporters
to review their production plans. China (Taiwan)
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has reduced its 1971 target by 5 percent in area
and 2 percent in output to 2.6 million tons. Ma-
laysia, among importers, has recently decided to
aim at only 90 percent self-sufficiency in rice, in
order to avoid the emergence of surpluses in years of
good harvest. In the meantime, the principal de-
veloped country exporters, Japan and the United
States, continue their efforts to restrict production.
In the United States the rice acreage allotments,
which were reduced in 1970 by 15 percent, will be
maintained at that level for the 1971 crop. In
Japan, as discussed in more detail in Chaptcr II, fairly
drastic measures have been undertaken both to re-
duce output and to increase domestic consumption,
including feed use, but concessional exports are likely
to continue for the next few years.

Total wheat stocks in exporting countries are ex-
pected to fall by 15 million to 51 million tons by
the end of the 1970/71 season. Area and delivery
restrictions very much reduced output in 1970 in
North America (especially Canada) and Australia,
and drought in Argentina caused a fall to the low-
est level since 1960. Exports in 1970 were estimated
to be about 45 million tons, 24 percent more than
in 1969. Small crops in western and eastern Europe
and Japan raised import demand, while the shortage
of United States maize increased demand for feed
wheat, and concessional sales remained larger than
expected because of imports by India (for buffer
stock) and Pakistan (for East Pakistan typhoon and
flood relief). Despite the reduction, exporters' end-
of-season stock will still be about 15 million tons
more than in 1966 or 1967, when it was generally
agreed that the surplus element in carryover stocks
had been eliminated. Canada's wheat stocks in
particular are expected to be a good deal above nor-
mal requirements, and those of the United States and
Australia less so. Government efforts to reduce
stocks therefore need to be continued, the more so
because demand for milling wheat may fall, although
demand for feed wheat could rise still higher if the
United States maize crop is again reduced by blight.

Coarse grain stocks, held mainly by the United
States, have fallen in 1970/71. Output in thc United
States fell by 14 million tons because of drought
and corn leaf blight, while demand rose with the
continued rise in livestock production and because
feedgrain crops in western and eastern Europe and
Japan were small. By the end of the 1970/71 sea-
son United States stocks are expected to be below
the desirable carryover level. Even so, under the
1971 Feed Grain Programme the price support loan
level has been raised only for grain sorghums. It
has been held level for maize and reduced for barley,
oats and rye. The EEC has raised target and inter-
vention prices by amounts varying from 1 percent
for wheat to 5 percent for barley.



TABLE 1-6. - STOCKS OF SELECTED AGRICULTURAL PRODUCTs

From 1969, 1 August (except Federal Republic of Germany, 1 June). - 'Barley, oats, maize, sorghum and rye. - Maize and
sorghum, 1 October. - 'Government (or official agency) stocks only. - 'November. - ° Old crop for export. - ' September. - "31 Janu-
ary 1971. - 'Converted from paddy to milled rice at 69.5 percent. - Government stocks only. - "Excluding Italy. - "Denmark,
Finland, Ireland, Sweden, Switzerland, United Kingdom. - "Including estimates of cotton afloat.
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Date 1960-62
average

1963-65
average 1966 1967 1968 1969 1970

1971
(esti-

mated)

Nheat Million metric tons

:Inited States I July 36.7 26.4 14.6 11.6 14.7 22.3 24.1 19.5anada I Aug. 14.5 13.3 11.4 15.7 18.1 23.2 27.5 20.7Argentina 1 Dec. 0.7 2.2 0.2 0.4 1.1 0.4 0.7 0.2_kustralia I Dec. 0.9 0.6 0.6 2.3 1.4 7.3 7.4 5.4:iuropean Economic Community 1 July 6.0 6.6 6.8 5.4 7.6 '10.1 '5.6 '5.0

TOTAL oF ABOvE 58.8 49.1 33.6 35-4 42.9 63.2 65.3 50.8

:loarse grains

Jnited States ' 1 July 70.2 57.0 38.6 34.2 44.2 45.7 44.3 34.4
.7,anada I Aug. 4.0 4.8 4.5 4.9 4.4 6.7 6.9 5.9krgentina 1 Dec. 0.4 0.3 0.1 0.6 1.8 1.9 1.8 1.8
.kustralia 1 Dee. 0.1 0.3 0.6 0.9 0.8 1.2 1.5 1.5
uropean Economic Community 1 July 5.2 5.1 4.9 4.8 6.5 5.9 3.8 4.0

TOTAL OF ABOVE

tice (milled equivalent)

79.9 67.5 48.7 45.4 57.7 61.4 58.3 47.6

XPORTING COUNTRIES

)akist an 4 31 Dec. 0.11 0.06 '0.02 0.19 0.24 0.28
rhailand ° 31 Dec. 0.05 - 0.04 -- 10.06 10.30 '1.10
Jnited States ° 1 Aug. 0.29 0.24 0.26 0.27 0.21 0.52 0.52 0.59
apan10 31 Oct. - -- - - 9.36 12.00

TOTAL OF ABOVE ... 0.35 0.36 0.29 0.46 10.42 13.90 .
:MPORTING COUNTRIES

ndia ° 31 Dec. 0.84 0.45 0.40 1.03 1.64 1.74 ..
apan 1,,

TOTAL OF ABOVE

31 Oct. 3.74 2.86 3.38 5.85 7.03 -- -- -.
4.58 3.31 3.78 ... 8.06 1.64 1.74 .

3utter

;'anada and United States . . 0.15 0.10 0.04 0.11 0.08 0.08 0.09 ..
1.uropean Economic Community" . . . . 0.08 0.11 0.15 0.20 0.33 0.34 0.16 ..
)ther European countries" 0.05 0.06 0.07 0.08 0.10 0.09 0.05
kustralia and Nev Zealand 0.07 0.06 0.07 0.06 0.07 0.09 0.07 ...

TOTAL OF ABOVE 31 Dec. 0.35 0.33 0.33 0.45 0.58 0.60 0.37

)ried skim milk

Inited States . 0.23 0.12 0.05 0.12 0.13 0.10 0.07
uropean Economic Community ... 0.20 0.31 0.39 0.18

TOTAL OF ABOVE

lugar (raw value)

31 Dec. 0.32 0.44 049
-

0.25 '
WORLD TOTAL 1 Sept. 15.1 13.4 19.2 19.1 20.6 19.6 21.0 18.3

3of fee

Inited States 30 June 0.18 0.22 0.21 0.15 0.20 0.20 0.21 0.17
Irazil

lotton (lint)

30 June 3.05 3.48 3.95 2.96 3.13 2.43 1.74 1.14

Jnited States 1.64 2.74 3.66 2.72 1.39 1.41 1.25 0.93

WORLD TOTAL" 31 July 4.38 5.58 6.63 5.90 4.78 499 4.67 4.09

Thousand t zetric tons
Vea

Inited Kingdom 31 Dec. 87.9 97.1 98.9 99.5 126.7 100.3 111.0
ndia 31 Dec. 50.3 61.3 70.3 65.6 68.6 66.4 70.0
:eylon 31 Dec. 34.8 32.6 37.3 23.0 27.5 39.4 30.0



Stocks of dairy products have also been reduced
to a normal level, and prices have risen steep-
ly. Milk production in 1970 in western Europe,
the main surplus-holding area, remained unchang-
ed, as factors tending to increase output per cow
were countered by bad weather, the success of policy
in securing a switch to beef production in the EEC
countries and Austria, Switzerland, Ireland and
Finland, and the longer term trend of farmers to
shift away from dairy farming. Butter production
was reduced by the further increase in demand for
cheese and fresh milk products. Simultaneously
there was a big increase in exports, partly within the
EEC and to eastern Europe, but mainly under heavy
subsidy from EEC to developing countries. Food aid
exports of butter and butter oil from EEC are esti-
mated to have b-_-.en 20 000 tons, and additional
quantities have been disposed of domestically through
special arrangements. In the case of skim milk
powder there was an increase in both commercial
sales and food aid deliveries to developing countries,
where an expanding milk recombining industry has
become the main outlet for skim milk powder and
butter oil. Food aid deliveries from EEC are estimated
to have been about 40 000 tons. By mid-1971 the
international prices of both butter and skim milk
powder had reached record levels, and were expected
to remain relatively high through the 1971/72 season.

Milk production in western Europe will probably
rise again in 1971/72, but the newly regained market
balance is not expected to be disturbed since the
portion of the total used for products other than
butter and dry skim milk will continue to grow.
Only in the United States are butter stocks expected
to rise. The latest surplus phase in the world dairy
economy may thus be considered to be over. An
underlying element of surplus capacity still exists
in the industry, however, and in the longer term the
reemergence of surpluses, in response to changes in
relative prices, animal feeding practices, and other
factors, cannot be excluded.

Food prices

The present inflationary trend, which has seen
an acceleration of price increases especially in the
last two to three years, has been particularly marked
in the developed countries. In some of them, includ-
ing the United States and Canada, consumer prices
rose in 1970 at more than double the average rate
of the first half of the 1960s. For the year as a
whole, price increases were greater than in 1969 in
17 out of 23 developed countries shown in Annex
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In the meantime, a surplus situation has emerged
in the production of hard fruit, especially pears in
western Europe, particularly in EEC where price
supports and export aids have encouraged a great
deal of new planting. Partly due to good weather
and partly as a result of the coming into production
of young plantings, pear production in EEC rose
15 percent to 3 million tons in 1970/71 half the
world output. Since these products cannot be stored,
surpluses are withdrawn from markets and largely
destroyed. By the end of November 1970, almost
550 000 tons of the season's production of pears had
been withdrawn in Italy, and in the Netherlands
46 000 tons had been withdrawn by 1 March 1971.
The phenomenon is not new since the establish-
ment of the Common Market Organization for Ap-
ples and Pears on 1 January 1967 total withdrawals
have been 825 000 tons of pears and 500 000 tons
of apples but the quantities involved were great-
er than ever before. Surplus capacity continues to
exist in spite of policy measures to reduce it, and
further withdrawals and destruction will probably
be necessary in years of abundant crops.

There was a small increase in stocks of tea in the
United Kingdom, where they had been depleted in
1969 from the earlier high level, but prices have
been well maintained, in part because of the Mauritius
Agreement between main exporters to limit ship-
ments of black tea. Longer term implications of
the present tea development and replanting pro-
grammes, however, suggest excess supply and renewed
demand pressures on tea prices. Coffee stocks in
producing countries at the end of the 1970/71 season
are likely to have been the lowest since 1958. The
predominant reason is the great reduction in the
Brazilian crop due to frost in Paraná and drought
in Sao Paulo. The unofficial estimate of Brazil's
stock on 30 June 1971 is 1.14 million tons 600 000
tons less than a year earlier. The anticipated improve-
ment in Brazil's 1971/72 crop is not expected to be
big enough to prevent a further reduction in its stock.

table ID, including the United States, Italy, the
Federal Republic of Germany, the United Kingdom
and Japan. In the first half of 1971 there were signs
of a slowdown of inflation in Canada, France and
the United States, but in most other major develop-
ed countries the situation remained uncertain.

The generally abundant supplies of most foods in
the developed countries, the declining income elas-
ticities of demand for food, and the generally more



rapid growth of productivity in agriculture than in
other sectors are factors which would tend to keep
down the increase of food prices in the course of
general inflation. Other factors, however, work in
the opposite direction, insulating agricultural prices
from the effects of changes in production and tying
their movements to those in the general price level.
These include the use of price policies for support-
ing farm incomes, the pressures for maintaining
farmers' earnings at " equitable " levels, and the
growing share of marketing and processing costs and
direct taxes in the price of the final product. The
farm value of the retail food " basket " in the United
States was 37 percent in the mid-1960s ; in Sweden
it was about 50 percent in 1964 and is thought to
have fallen to some 40 percent by 1970. Moreover,
experience indicates that when the general price
level rises steeply, as it has done recently, prices go
up even in sectors where productivity gains are well
above average. In most developed countries, in
fact, increases in food prices have rather paralleled
increases in those of other consumer goods, and in
Japan, where the demand for many foods is increas-
ing rapidly while productivity growth is held back by
the small size of the average farm, food prices have
been increasing much faster than the general price
level.

CONSUMER PRICES IN DEVELOPING

COUNTRIES

Inflation has for a long time been more rapid in
developing than in developed countries. Among
55 developing countries for which data are available,
consumer prices rose in 39 during the past decade
by over 20 percent per year, in some cases by a very
wide margin. The import prices of developing
countries have on the whole risen as a result of the
recent acceleration of inflation, but so far there is
no evidence of a general speeding up of price rises.
In a number of individual countries where inflation
had been very rapid, including Argentina, Brazil,
Peru and Uruguay, the end of the decade saw it
very much slowed, in some cases virtually stopped.
However, growing food shortages in many countries
and the increasing use of price incentives have put
particular pressure on food prices, and in almost
half the countries for which data are available food
prices have increased more rapidly during the past
decade than general consumer price indices.

Given the efforts made by many developing coun-
tries to increase their cereal production, however,
it is encouraging to note that in some this has con-
tributed to an easing of price pressures in the last
few years. Not that they have decreased in abso-
lute terms: the general inflationary trend, together
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with reduced cereal imports in some countries, at
times combined with increased support prices, have
tended to keep cereal prices rising. In many cases,
however, increases have been smaller than those of
other items in the cost of living, so that cereal prices
have declined in relative terms.

Cases in point are India and Pakistan where, as
described in Chapter II, wheat production has al-
most doubled from the low level of 1966. In India
wheat prices, which in 1966 and 1967 had risen steep-
ly, fell back only slightly in 1968 and rose again in
1969 and 1970. The general level of consumer prices
also rose, however, and in each of the last three
years wheat prices fell in relative terms. At the
same time imports declined by 60 percent, and con-
siderable quantities were diverted to stocks. Reports
in early 1971 indicate, moreover, that cereal prices
are now declining, and that the drop has sufficiently
reduced the differential between wheat supplied by
government agencies and on the free market to
cause many consumers to shift to the latter. In
Pakistan, wholesale wheat prices also rose sharply
in 1966 and 1967. Subsequently they fell sharply
in 1968, and again slightly in 1969. Although they
increased somewhat in 1970, both absolutely and in
relation to the overall cost of living index, they re-
mained below the 1968 level. Other food prices
showed fairly sharp rises, however, reflecting a grow-
ing imbalance between demand and supply. In
Turkey, wheat prices have not fallen in absolute
terms, but relative to the index for all items they had
declined by 1970 to a level some 30 percent below
the peak in 1961.

In the case of rice, prices in India have declined
in relative but not in absolute terms from the scarcity
level of 1966. In the Philippines, prices remained
stable in relative terms over the past decade as pro-
duction increased steadily, and fell both absolutely
and in relative terms in 1968 and 1969 following
the particularly large 1967 crop. An upward trend
in prices is reported to have started again in late 1969,
touched off by a reduction in the size of the crop
in 1968. It was reinforced by the hoarding of sup-
plies by traders and strong demand pressures in late
1969, and by typhoon damage to the 1970 harvest.
In the Republic of Korea, prices increased as a
result of poor crops in 1967 and 1968. The har-
vest was very much better in 1969, but the price rise
accelerated in 1970, in part because of higher govern-
ment purchase prices for foodgrains. Prices in
Indonesia also rose until early 1970, but eased later
in the year as the supply situation improved. In
Thailand wholesale prices of rice reached a peak in
1967 as production fell by 13 percent, but have
since fallen both in absolute and relative terms, in
line with international prices and adjustments in
export taxes.



International trade

Preliminary estimates of world trade in agricul-
tural products indicate that there was probably a
substantial increase of some 14 percent in the value
of exports in 1970.6 If confirmed later, this would
be the largest rise since the Korean war boom in
1952 and would mark the first time that the growth
of agricultural trade matched that of total world
trade (Table I-7). The value of both fishery and
forest product exports also increased substantially,
although for the latter the expansion (6 percent) was
considerably less than the 15 percent achieved in
both 1968 and 1969.

In 1970 prices received for agricultural exports
increased for the second year in a row, although the
rise was somewhat less than it had been in 1969.
In contrast to 1969, when the total volume of agri-
cultural exports remained unchanged, a 10 percent
expansion in volume in 1970 made a major contri-
bution to the growth in export earnings.

The preliminary indices of international trade exclude not only
the Asian centrally planned economies, but also eastern Europe
and the U.S.S.R. for which insufficient data are available to enable
the indices to be computed. Data for other regions are also incom-
plete. and the estimates presented at this time must be used cau-
tiously as substantial revisions are often made later in the year.

° It should be noted, however, that except for fishery and forest
products, the FAO indices refer essentially to primary commodities
and exclude trade in processed products of agricultural origin.
This omission results in an underestimation of the agricultural
sector's contribution to total export earnings, and is also likely
to understate the growth of trade in agricultural products.

TABLE 1-7. INDICES OF THE VOLUME, UNIT VALUE AND TOTAL VALUE OF WORLD TRADE IN AGRICULTURAL,
FISHERY AND FOREST PRODUCTS

1957

1957-59 average = 100

1958

' Excluding centrally planned countries.

1959 1960 1961 1962
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Although the increase in agricultural export earn-
ings of the developing regions combined is thought
to have been substantial, the results were probably
uneven between regions and, as in past years, the
developed regions as a whole gained relatively more.
Both Latin America and Africa are preliminarily
estimated to have obtained large increases (11 and
17 percent, respectively), while for the Far East
and the Near East the rises were smaller. For the
developed regions, too, the results were uneven,
ranging from a 6 percent increase in earnings for
Oceania to 14 percent for western Europe and 28
percent for North America. Of special interest was
the sharp recovery in the agricultural exports of
North America which, after three years of contrac-
tion, regained the peak of 1966.

Prices in international trade

The average increase in prices of agricultural ex-
ports (3 percent) was less than in 1969 (4 percent),
but the rises were more general in terms of the num-
bers of commodities involved (Table 1-8). There
were substantial increases (of 5 percent or more)
in the average unit value received for maize, sugar,
vegetable oils and oilseeds, meat, butter, cheese,
coffee and tea exports in 1970, and although wheat

1963 1964 1965 1966 1967 1968 1969
1970
(pre-
limi-
nary)

Change
1969
to

1970

Percent

VALUE OF EXPORTS 103 96 101 108 110 112 124 136 137 142 140 145 154 174 + 12

Agricultural products 104 96 100 106 109 110 123 134 133 137 134 134 140 160 + 14
Fishery products 92 101 107 108 113 134 136 155 171 187 185 194 211 245 4- 16

Forest products 101 95 104 114 115 115 125 142 149 157 161 185 212 226 +6

VOLUME OF EXPORTS 99 97 104 111 117 120 127 134 137 140 140 148 150 162 -I- 8

Agricultural products 99 97 104 110 117 119 125 131 134 136 135 140 139 152 -I- 10

Fishery products 93 102 106 111 118 131 133 149 147 146 160 172 167 173 -I- 3

Forest products 98 96 106 117 120 122 134 148 153 161 165 187 204 211 -I- 3

AVERAGE EXPORT UNIT VALUE 106 100 95 98 95 94 99 103 101 101 100 98 103 106 +3
Agricultural products 106 100 94 98 95 93 100 104 101 101 99 97 101 103 -I- 3

Fishery products 99 99 102 98 100 105 106 109 119 129 122 121 129 144 -I- 11

Forest products 104 99 97 97 95 94 94 96 98 98 97 99 105 107 +2

Total value of world trade

(agricultural and nonagricultural) 101 97 102 114 119 125 136 153 166 182 191 214 245 280 + 14



Excluding centrally planned countries.

prices averaged lower for the year as a whole they
remained stable during the first half and increased
substantially during the second. For many com-
modities, including maize, sugar, meat and some oils
and oilseeds, the increases represented the continua-
tion of an upward trend already evident in 1969 or
even earlier.

An important feature of the price situation in 1970
is that increases were probably of relatively greater
benefit to the developing regions notably Latin
America and Africa than to the developed ones.
Increases in the prices received for their exports
coffee, sugar, bananas and maize in the case of Lat-
in America, and coffee, tea, sugar and cotton in
the case of Africa together with a substantial ex-
pansion in the volume of shipments from Africa,
raised earnings from agricultural exports substantially.
The developed regions and the Far East, on the other
hand, in overall terms gained little or nothing from
price increases, and the average unit value of the
Near East's agricultural exports was reduced as a
result of lower unit values for rice, tobacco and,
in contrast to world price trends, cotton.

The recent widespread inflation had an important

' See p. 12-13.
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impact on international trade generally in 1970. In
that year the unit values of the developed countries'
exports and imports are estitnated to have risen more
than their consumer prices. While this tendency
has no doubt also influenced prices and unit values
of primary products, in the majority of cases it is
possible to identify specific conditions and expecta-
tions in particular commodity markets which appear
responsible for the price rises.' Thus upward pres-
sure on prices due to a relative shortage of supply
in relation to demand was clearly evidenced for grains,
oils and oilseeds, meat and butter. Grain prices
tended to move upward during all or most of 1970
and there were increases in the average export unit
values of maize (10 percent), oats (17 percent) and
sorghum (49 percent), reflecting the tighter demand/
supply situation in world coarse grain markets. The
average unit value of wheat exports was some 5
percent lower than in 1969 despite the fact that
prices rose substantially during the second half of
the year reflecting short supplies, partly because
of policy-induced reductions in North America and

' For a more detailed discussion of developments in agricultural
commodity markets see FAO comniodity review and outlook
1970-1971.

TABLE 1-8. INDICES OF WORLD AVERAGE EXPORT UNIT VA S OF AGRICULTURAL, FIS IERY AND FOREST PRODUCTS

1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
1970
(pre-
limi-
nary)

Change
1969
to

1970

195 7 59 average 100 Percent
Agricultural, fishery ami forest

products 106 100 95 98 95 94 99 103 101 101 100 98 103 106 -I- 3

AGRICULTURAL PRODUCTS. . . 106 100 94 98 95 93 100 104 101 101 99 97 101 103 -I- 3

Food and feedstuffs 102 99 99 97 96 97 106 109 108 109 109 106 109 112 + 3

Cereals 102 100 98 96 97 103 103 105 104 109 113 111 109 104 5
Sugar 112 96 92 89 88 89 131 136 98 95 93 93 108 114 +6Vegetable oils and oilseeds . 101 98 101 97 95 91 97 97 106 104 99 98 95 107 + 13Fruit 105 104 90 92 94 96 102 98 100 103 104 102 104 104
Meat 95 101 104 107 105 102 106 119 127 132 129 126 136 143 +5Dairy products 104 92 104 103 96 96 102 104 114 109 108 102 105 104

Beverages and tobacco 104 104 92 89 84 81 84 93 90 90 90 91 93 101 + 8
Coffee 114 103 83 80 76 73 72 93 90 86 78 81 81 100 + 23
Cocoa
Tea

79
102

118
100

103
98

83
100

66
98

63
94

68
95

70
93

53
90

56
86

76
85 78 17'1

108
76

1

-I- 7
Tobacco 103 98 99 98 93 92 101 95 96 104 101 101 101 99 1

Agricultural raw materials . . 118 99 84 108 101 96 101 101 94 92 85 82 89 86 3

Wool 126 39 85 92 90 89 102 113 92 95 86 76 83 75 --10
Cotton 110 101 88 94 97 92 92 91 93 85 84 89 88 91 + 4
Rubber (natural) 101 87 112 126 93 89 85 78 75 74 61 54 72 65 10
Jute and kenaf 109 100 91 115 151 101 104 84 112 117 117 105 117 117

FISHERY PRODUCTS 99 99 102 98 100 105 106 109 119 129 122 121 129 144 + 11

FOREST PRODUCTS 104 99 97 97 95 94 94 96 98 98 97 99 105 107 + 2

Roundwood (excluding fuel) . 103 100 97 105 107 107 106 108 112 115 115 115 122 122
Processed wood 104 93 98 98 96 95 96 99 102 102 99 105 115 116 -I- 1

Wood-based panels 102 99 99 96 94 96 97 93 95 97 95 96 102 103 + 1

Pulp and pulp products . 104 99 97 95 93 90 89 92 93 92 93 93 95 99 + 4



partly because large amounts were used to fill the
gap caused by the shortage of coarse grains for live
stock feeding. The prices of virtually all vegetable
oils and oilseeds rose in 1970, with especially large in-
creases in those exported from the temperate zones,
in particular soybean, rapeseed and sunflowerseed oils.
Among the tropical oils, palm oil prices rose most
sharply, and those of groundnut and coconut oil
less. There had been a major setback in world
production of oilseeds in 1969, and although output
recovered sharply in 1970 supplies were still scarce
relative to demand, boosted by higher consumption
in developing countries and the replenishment of
inventories. Added to this was the strong demand
for soybeans for the manufacture of meal and cake,
stimulated by the expansion of animal numbers and
by the high prices of maize and fish meal. With
the exception of poultry, of which supplies were
abundant in 1970, meat prices continued their long-
term upward trend. For dairy products, there was
a complete switch in the world market situation follow-
ing the largely policy-induced disappearance of butter
and dry skim milk stocks (see p. 12). The average
unit value of butter exports increased by 5 per-
cent, after a decline in each of the previous four
years.

There were also substantial increases in the export
unit values of sugar, cotton, tea and, especially, coffee.
World market prices of sugar rose progressively dur-
ing 1970 and for the year as a whole averaged 3.68
U.S. cents per pound, 15 percent higher than in 1969,
in part because of the strict regulation of exports
under the International Sugar Agreement and in
part because world sugar production in 1971 was
expected to fall while consumption was expected to
continue to increase. Preferential prices under the
Commonwealth Sugar Agreement remained unchang-
ed in 1970, while those paid by the United States
were almost 5 percent higher. Cotton prices re-
covered in 1970, and the unit value of exports rose
by some 5 percent. Increases for most types of
cotton ranged from 2 to 10 percent, with prices of
shorter staples rising faster than those of long. Prices
of extra-long staples declined, affecting particularly
the United Arab Republic where the abundant crop
in 1969/70 had caused stocks to accumulate. Tea
prices also experienced a partial recovery from the
extremely low level of the previous year, reflecting
increased trade (despite strikes and slowdowns in
exporting and importing countries), the replenish-
ment of stocks in the United Kingdom, and the reg-
ulation of exports through the informal tea arrange-.
ment. The most spectacular price rise of the
year occurred for coffee, as actual shortages in Bra-
zil coincided with reports of spreading rust disease,
prompting purchasing for stocks in importing coun-
tries. Prices of all types of coffee rose during 1970
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to levels higher than at any time since the middle or
late 1950s, with those for Brazilian Unwashed Arab-
icas showing the largest increases. As a result of
increases in export quotas under the International
Coffee Agreement during the second half of 1970,
and of a more flexible price policy adopted by Bra-
zil in February 1971, prices of Arabica coffees de-
clined far below their peak levels, but remain high.
Robusta prices have remained at peak levels.

Wheat apart, the most important food crop expe-
riencing a reduction in export unit values in 1970
was rice, by some 17 percent. Prices had begun
falling in 1969, but the average unit value for that
year had declined by less some 8 percent being
maintained by long-term contracts made in earlier
periods. In 1970, however, the situation worsened,
not only because the decline in prices accelerated,
but because larger shipments were being made on
concessional terms by developed countries. The
volume of developing countries' rice exports there-
fore rose by only 2 percent compared to 16 per-
cent for developed countries, and their share in total
world rice trade declined to some 45 percent, com-
pared with an average of 64 percent in 1964-65. At
the same time the further increase in carryover stocks
in both importing and exporting countries rules out
the possibility of any itnprovement in prices in the
near future.

Important too, in 1970, was the weakening in raw
material prices, particularly for wool and rubber,
but also for sisal and henequen, reflecting both the
slowdown in economic activity in industrialized coun-
tries and the continued erosion of the markets by
synthetics. Wool suffered from the worst price
fall in recent years, largely because of stiffening com-
petition from man-made fibres which most seriously
affected merinos and fine crossbreds. Prices of sisal
and henequen also fell drastically in early 1970 (the
average export unit value averaged some 6 percent
lower for the year as a whole) forcing small estates
to close in some producing countries and promot-
ing shifts to more remunerative crops in others.
The deterioration of rubber prices, although related
to the economic slowdown in importing countries
as in the case of other raw materials, was also link-
ed to the high level of production in 1970 stimulated
by the high prices which prevailed in 1969 and to
stockpile releases by the United States Government.

Data on unit values received for agricultural ex-
ports in 1971 are not yet complete, but export price
quotations for the first half of the year have gen-
erally continued to rise. Among the principal ex-
ceptions were rice, beverages, and many oils and
oilseeds and agricultural raw materials. For all
agricultural commodities combined, export prices
probably averaged some 2 to 3 percent more than
a year earlier.



Value of agricultural exports

The value of world agricultural exports in 1970
was some 14 percent higher than in 1969. As in
1969, higher prices contributed to the increase, but
a 10 percent rise in the volume of shipments was
mainly responsible. The expansion involved most
major commodities, with the exception of some
raw materials of agricultural origin, and coffee and
tobacco. For a number of items, including sugar,
meat, maize, oils and oilseeds, dairy products, tea,
and cotton, the greater volume coincided with higher
prices, suggesting that supply shortages in import-
ing countries were at the origin of the increase. For
others, including rubber, rice and wheat, prices were
lower but were partly or fully compensated for by
the volume expansion. As a result, the value of
trade of most individual commodities was larger in
1970 (Table I-9).

As already pointed out, the incompleteness of trade
data for the developing countries at the time of writ-
ing makes the indices for these regions highly ten-
tative. With this reservation in mind, the prelim-
inary indices suggest that the combined value of
their agricultural exports rose in 1970 by some 10

forest

TABLE I-9. INDICES OF THE VALUE OF WORLD EXPORTS OF AGRICULTURAL, FISHERY AND FOREST PRODUCTS,
BY MAIN COMMODITY GROUPS

1957

195 7 59 ave'age ----- 100

1958

' Excluding centrally planned countries.

1959 1960 1961
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1962

percent, about double the rate of the previous year
which, in turn, seems to have been higher than was
first estimated (Table 1-10). The largest gains seem
to have been made by Latin America and Africa and,
if the data are confirmed, the 1970 value of agri-
cultural exports from these two regions will be well
above earlier peak levels. In Latin America, the
concentration of exports on commodities for which
prices were higher in 1970 grains, sugar, bananas,
beef and veal, cotton and, especially, coffee was
mainly responsible for the substantial increase in
earnings. For only a few sugar, bananas and
coarse grains were shipments also larger. For
Africa, on the other hand, both prices and volume
contributed to the increased earnings, mainly from
exports of beverage crops, sugar and cotton. The
value of exports from the Near East and Far East
is also estimated to have increased, but by consider-
ably less. In the first region, the expansion in the
volume of cotton exports was the only positive
element; shipments of other commodities were smaller
and prices were generally lower. In the Far East,
higher prices were received for exports of oils and
oilseeds, sugar, coffee and tea, but these were partly
offset by the sharp reduction in rice and rubber

1963 1964 1965 1966 1967 1968 1969
1970
(pre-
limi-
nary)

Change
1969
to

1970

Percent

Agricultural, fishery and
products 103 96 101 108 110 112 124 136 137 142 140 145 154 174 + 12

AGRICULTURAL PRODUCTS. . . 104 96 100 106 109 110 123 134 133 137 134 134 140 160 + 14

Food and feedstuffs 100 97 102 108 116 120 140 156 159 165 164 162 169 199 + 18

Cereals 101 98 101 108 127 134 156 183 185 201 187 175 166 193 + 16
Sugar. 117 97 86 101 107 97 140 144 115 109 116 119 127 161 + 26
Vegetable oils and oilseeds . 100 94 106 109 108 113 124 134 147 150 143 148 146 199 + 36
Fruit 103 100 97 105 109 119 119 128 140 151 156 156 166 169 -I- 2
Meat 90 101 109 115 119 127 152 172 185 196 200 208 240 264 + 10
Dairy products 98 91 111 107 105 103 115 126 133 134 144 141 153 186 + 21

Beverages and tobacco 103 102 95 97 96 96 101 112 107 110 112 117 121 138 + 14

Coffee 110 98 92 91 88 89 95 113 106 112 106 116 116 136 + 17
Cocoa 86 106 108 104 93 91 99 101 96 87 114 122 152 162 -I- 6
Tea 99 105 97 99 102 102 104 102 103 93 100 94 80 94 -I- 18
Tobacco 105 99 96 102 109 108 116 125 122 127 134 130 134 129 4

Agricultural raw materials . . 113 88 99 111 107 100 108 107 101 99 88 90 97 95 2
Wool 122 83 95 98 104 101 115 118 103 108 90 90 97 90 S

Cotton 119 94 87 116 111 97 109 111 105 101 96 102 95 102 7
Rubber (natural) 95 83 122 122 99 98 92 84 84 79 66 68 96 88 9
Jute and kenaf 100 108 92 108 130 114 106 96 145 159 143 118 112 109 2

FISHERY PRODucTS 92 101 107 108 113 134 136 155 171 187 185 t94 211 245 + 16

FOREST PRODuCTS 101 95 104 114 115 115 125 142 149 157 161 185 212 226 +6
Roundwood (excluding fuel) . . 100 95 106 131 149 145 166 182 197 219 254 310 374 405 -I- 8

Processed wood 103 95 102 114 109 109 118 132 133 130 128 153 171 175 -I- 3

Wood-based panels 88 91 121 116 118 134 153 152 205 222 233 285 336 344 +2
Pulp and pulp products . . . 103 96 102 111 112 110 118 135 141 152 154 168 190 206 -I- 9



TABLE - INDICES OF THE VALUE OF AGRICULTURAL EXPORTS BY REGION

1957-59 average 100

unit values and by the failure of the volume of most
exports (except rice and tea) to increase more than
marginally.

For the developed regions, the principal feature
of 1970 was the steep recovery in the agricultural
exports of North America which had declined
for three successive years back to the 1966 level.
The increase, which represented higher earnings for
both Canada and the United States, was mainly
due to larger shipments of wheat, coarse grains and
soybean oil. For western Europe, the rapid growth
shown over the longer term was maintained, while
for Oceania earnings increased somewhat less than
in 1969, when they had recovered from the low
level of 1968. A more detailed discussion of trade
in individual regions is contained in Chapter

Agricultural imports

On the import side, at the time of writing sufficient
data for the calculation of a volume index were
available only for the developed regions and for
the developing countries of the Far East. For the
developed regions, the indices show an increase of
4 percent, while the partial data available for the
Far East (excluding Japan) suggest a sharp increase,
which has been preliminarily estimated at 12 per-
cent (Table I-11).

The imports of all western European countries
combined rose by some 3 percent, about the same
rate as the previous year, with intra-EEc trade contin-
uing to be an important dynamic element. North
American imports increased only slightly (1 percent),
following the sharp drop of the previous year, and
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Change
1969
to

1970

Percent

Including Israel, Japan, a id South Africa. Excluding Japan, mainland China and other Asian centrally planned countries.
2Excluding Israel. ' Excluding South Africa. Excluding mainland China and other Asian centrally planned countries.

remained below the peak level of 1968. For both
regions, the slowdown in economic activity in 1970
had a depressing effect on imports of raw materials,
which fell by 2 and 7 percent, respectively. Trade
in textile fibres was particularly affected, cotton and
wool imports into western Europe falling by 4 per-
cent each, and those of wool into North America
by 19 percent, as mill consumption in the United
States declined sharply. These reductions were
clearly reflected in the smaller volume of trade
in all agricultural raw materials combined except
cotton, for which larger purchases by Japan (where
stocks were being rebuilt), Australia, and several
developing countries provided some buoyancy. Im-
ports of rubber were also slightly larger, reflecting
increased purchases by Japan, Italy, the Federal
Republic of Germany, and again some developing
countries.

The partial data available for the developing re-
gions suggest a sharp rise (slightly more than 10
percent) in iinports of cereals in 1970, after two
years of decline, bringing the total to a level some
10 peicent below that in the peak year of 1967.
There were increases in all the regions except Latin
America, where the peak had been reached in 1968.
In the Far East (excluding Japan), the increase inIthe
volume of cereal imports is estimated at about 17
percent, and since these account for some 40 per-
cent of all agricultural imports combined, they were
an important element in raising the total by 12 per-
cent. The increase is, however, unlikely to signal a
change in the trend of falling grain imports into the
region, which still remain almost 10 percent below
the peak reached in 1967, since it appears to have

Western Europe 101 98 100 111 116 120 139 151 163 168 182 190 218 249 + 14
North America 107 96 97 115 123 119 135 159 153 170 151 146 133 170 -I- 28
Oceania 110 85 105 102 112 112 133 147 134 132 138 121 141 150 6

ALL DEVELOPED REGIONS 106 94 100 110 118 119 136 153 151 159 158 156 164 191 + 17

Latin America 105 99 96 99 100 103 112 121 125 123 117 127 128 143 + 11

Far East 2 101 93 106 109 103 102 112 111 109 106 101 100 103 108 + 5

Near East 2 110 91 99 102 96 101 113 114 123 127 123 129 135 138 -I- 3
Africa 96 104 100 100 100 99 107 119 113 113 108 116 117 136 + 16

ALL DEVELOI'ING REGIONS . 102 98 100 102 101 102 111 117 118 116 111 114 119 130 -F 10

ALL ABOVE REG/ONS 104 96 100 106 109 110 123 134 133 137 134 134 140 160 -I- 14

Eastern Europe and U.S.S.R. . 93 89 118 114 138 145 149 134 153 165 198 188 199

World 103 96 101 107 111 112 125 134 135 139 138 138 144

1970

1969 (pre-
limi-
nary)

1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968



TABLE - INDICES OF TI-TE VOLUNIE OF AGRICULTURAL IMPORTS BY REGION

been due largely to short-term factors such as cy-
clone damage in East Pakistan and to decisions to
build stocks in a year when low prices made purchases
particularly attractive. In fact, owing to these low
prices the rise in the value of cereal imports was
considerably less than the rise in volume.

For the other regions, estimates based on partial
data also indicate increases in imports of cereals, of
about 25 percent in the Near East and 10 percent
in Africa, bringing imports to a little more than
10 percent below those of the peak years 1968

and 1967. The cereal trade of the developing
countries is discussed in more detail in Chapter 11.

Trade in fishery products

The value of world trade in fishery products is

estimated to have increased at the extremely rapid
rate of 16 percent in 1970 and to have exceeded $3 000
million for the first time. The virtually uninterrupt-
ed upward trend of volume in the postwar period
continued, but high prices during most of the year
contributed the greater part of the rise in value.
The value of trade has thus nearly doubled over
the last decade, and 40 percent of the world catch
now enters international trade compared to about
30 percent 10 years ago.

The fisheries exports of developing countries have
expanded much faster during the last decade than
those of developed countries. Latin American and
Far Eastern countries have done particularly well,
as in 1970 when these regions increased their earn-
ings by 32 and 14 percent respectively. Centrally
planned countries are now also relatively more im-
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Including Israel, Japan and South Afr ca. Excluding Japan and ma.nland China. - Excluding Israel. 'Excluding South
Africa. r Excluding mainland China and other Asian centrally planned countries.

portant in trade, although their combined share of
world export earnings is still below 5 percent. Among
the seven major fishery commodity groups, growth
in both volume and value has been fastest for fish
meal and for crustacean products. Fresh, chilled
or frozen fish has, however, been the largest group
in terms of value since 1960.

Most of the food fish trade is between developed
countries, although the Republic of Korea and China
(Taiwan) are of increasing importance as tuna ex-.
porters, while Morocco and a few other develop-
ing countries are traditional exporters of canned
sardines. In contrast, the developing countries play
leading roles in the trade in crustacean asid fish
meal products. Strong demand for food fish in
1970 in the principal import markets, the United
States, Japan, and western Europe, was reflected in a
record trade volume and rising prices for all impor-
tant products, including groundfish fillets asid blocks,
fresh, frozen and canned salmon, tuna products,
and canned sardines. New factors of some impor-
tance are the growing popularity of frozen fish in
Europe and the opening of numerous fish and chip
shops in the United States.

Greater -fishing effort on resources already subject
to high pressure has led to rising production costs.
To some extent these were accommodated by the
market, and strong demand superimposed on general
inflation drove up prices of groundfish products to
record levels in 1970. Toward the end of the year,
consumption of some items was beginning to be
curtailed by high prices, but the 1971 market outlook
for groundlish products as a whole was considered
bright.

1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
1970
(Pre-
limi-
nary)

Change
1969

to
1970

1957-59 average 100 Percent

Western Europe 100 97 103 107 109 114 116 118 122 127 126 128 133 137 + 3
North America 95 97 108 101 106 115 113 104 107 112 113 124 115 117 + 1
Oceania 98 102 100 101 104 95 105 110 120 117 110 113 117 127 -I- 8

ALL DEVELOPED R GIONS r. . 99 97 104 107 110 116 118 119 124 130 129 134 137 142 + 4

Latin America 99 102 99 103 108 115 123 140 136 147 144 153 145
Far East 103 98 98 121 117 117 133 143 145 158 173 169 165 185. + 12
Near East ' 95 94 111 124 137 138 141 149 169 171 174 173 155
Africa 100 95 105 119 131 128 112 116 131 136 151 151 140

ALL DEVELOPING REGIONS . . 100 98 102 116 120 122 129 138 144 154 162 163 154

ALL ABOVE REGIONS 99 97 104 109 112 116 120 122 127 134 135 139 139

Eastern Europe and U.S.S.R. 94 95 111 117 129 129 137 168 167 162 157 148 145

World 99 97 104 109 113 118 121 126 131 136 137 139 140



Demand for tuna and sardines was strong and
both prices and the quantity of trade were higher.
The effect of the mercury scare in late 1970 on United
States tuna markets proved to be temporary and
production and imports during the first half of
1971 were actually higher than in 1970. The 1971
salmon pack in Canada and the United States is ex-
pected to be smaller but the carryover from the
large 1970 pack should help to prevent a steep rise
in prices.

Although quantitatively small, trade in shellfish
products largely shrimp from developing coun-
tries accounts for about a quarter of the total
value of world trade in fishery products. The United
States is the principal market, consuming about one
third of world shrimp production, half of it imported.
The only other important markets are Japan (the
fastest growing outlet) and a few western European
countries, especially France. Shrimp prices in the
United States have risen almost continuously since
1960. The fall in producer and wholesale prices
in mid-1970 was attributed to temporary overstock-
ing, and by the beginning of 1971 prices were mov-
ing upward again. In Japan, developments in the
shrimp market were similar to those in the United
States, as prices weakened because of a temporary
glut and rising inventories.

Despite a reduction in the developing countries'
exports of shrimps to the United States during the
first half of 1971, the longer term outlook would
seem to be one of further expansion in the world
shrimp trade, and for an increasing share for devel-
oping countries as suppliers, as new shrimp fisheries
are launched off the coasts of Africa, Asia and Latin
America. Shrimp has no direct substitute, and the
only potential threats to demand would seem to be
economic recession or dissatisfaction with product
quality. Export prospects for some developing coun-
tries in the immediate future are more likely to be
affected by supply than by demand considerations.

For fish meal, imports into the United States, the
largest importer until a few years ago, fell in 1970
to one third of their 1968 level and continued to
decline in 1971. The principal cause was high prices
which led to continued substitution by soybean meal
in compound feeds. Major western European im-
porters, particularly the Federal Republic of Ger-
many, reacted similarly, although less drastically.
In the case of Peru, the reduction of shipments to
these markets was more than offset by increases in
exports elsewhere, particularly to centrally planned
countries, and the value of the country's fish meal
exports increased by 25 percent. Early in 1971
world prices for fish meal declined following a build-
up of stocks in Peru and in Norway, where catches
in 1970 were exceptionally good. By August, a
moderate reduction in stocks, largely due to increased
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sales by Peru, had brought about some recovery in
prices, but not enough to raise them to the level
of 1970.

Trade in forest products

Trade in forest products continued to expand rapid-
ly in 1970, although in both volume and value terms
growth was somewhat less than it had been in 1968
and 1969. Although this deceleration, which ap-
pears to have continued into 1971, affected all re-
gions, both developed and developing, it was more
marked in the case of the latter where growth had
been particularly dynamic during 1968 and 1969.
In 1970, earnings are estimated to have been smaller
in all developing regions except the Far East, where
they expanded by about 4 percent, compared to
almost 30 percent in each of the two preceding
years.

The growth of world trade in roundwood accel-
erated in 1970. The volume of exports of the three
main assortments pulpwood, coniferous and
broadleaved logs was nearly 80 million cubic
metres, an increase of some 12 percent, compared
with a 9.5 percent increase in 1969. There was a
renewed upsurge in Japanese roundwood imports,
which rose by 16 percent. Its imports of coniferous
logs from North America, the U.S.S.R. and New
Zealand rose appreciably, and those of broadleaved
logs from southeast Asia, particularly Indonesia,
continued to grow. The growth of pulpwood chip
trade in the Pacific basin, consisting of coniferous
chips from North America and broadleaved chips
from a number of southeast Asian countries and
Australia to Japan, also continued to expand.

Western European imports of pulpwood in round-
wood form rose strongly in 1970 (by about 32 per-
cent) reflecting the tight supply position that had
developed in some countries in 1969 and the early
months of 1970. Intra-European trade accounted
for the larger part of the increase, but imports from
the U.S.S.R., eastern Europe and Canada also rose
strongly. Pulpwood prices increased sharply, al-
though there were signs of levelling out toward the
end of the year as pulp mill stocks rose and forward
demand softened.

After the massive growth in western Europe's im-
ports of broadleaved logs in 1969 there was a revers-
al in 1970, with imports, notably from west Africa,
falling by over 500 000 cubic metres. The biggest
declines occurred in the Federal Republic of Ger-
many, France and the United Kingdom, while ex-
ports from Ivory Coast, Ghana and Nigeria suffered
the largest reductions. Prices for a number of spe-
cies were weak, notably for sipo and others of the
mahogany group, but with further hardening of



freight rates, the c.i.f. costs to importers were less
affected than f o b prices.

World trade in sawn softwood reached record
levels in 1970, with exports exceeding 48 million
cubic metres. Shipments from North America rose
by over 1 million cubic metres, with Canadian exports
to the United Kingdom recovering strongly after
falling to low levels in the previous two years, when
North American prices were less competitive in
Europe. Canadian and United States exports to
Japan and a number of other markets also rose,
but despite an upturn in the last quarter those to
the United States remained below the 1969 level.
In western Europe, there was a 15 percent drop in
mports into Italy, where stocks were high and build-
ing activity low, but this was rather more than off-
set by higher imports of the Federal Republic of
Germany, the United Kingdom and Yugoslavia, with
the latter country emerging as a substantial importer
for the first time. Western Europe's trade in sawn
softwood reached a record level in the last quarter
of 1970, due partly to efforts to catch up on delays
caused by the British dock strikes in the summer
and partly to the mild winter which caused no end-
of-year navigational problems in northern waters.
U.S.S.R. exports were slightly lower in 1970, but
were offset by a recovery in shipments from eastern
Europe .

World trade in sawn hardwood changed little in
1970. A sharp fall in North American imports and
exports was counterbalanced by growth elsewhere.
Several European countries further increased their
imports of tropical sawn hardwood from Malaysia
and Singapore, but those of France and Belgium,
where growth had been particularly strong in 1968
and 1969, were lower. Exports from Africa were
somewhat smaller than in 1969, while sawn hard-
wood exports from France, partly aided by the de-
valuation of the franc in 1969, rose by 24 percent.

Export volume of plywood and veneers and of
fibreboard remained close to 1969 levels. Imports
of plywood and veneers into North America fell.
The adverse effects on west European fibreboard
exporters were offset by higher intratrade of ply-
wood, veneers and fibreboard in the region. East-
ern European trade in fibreboard, particularly im-
ports, continued to rise strongly in 1970. Production
and trade in particle board slowed down in 1970,
notably in western Europe which accounts for the
bulk of the world total.

Wood pulp exports, consisting mainly of chemical
wood pulp, rose by about 4 percent in 1970. Ex-
ports from northern Europe fell slightly, principally
because a larger part of domesticlproduction was
processed into paper and paperboard. Northern
European exports to North America fell, and a still
larger part of their total shipments was concentrated
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on the European market. Despite pulp mill strikes
in British Columbia which reduced Canadian exports,
and weaker import demand in the United States,
North American exports of wood pulp rose appre-
ciably, with increased volumes shipped to western
Europe and Japan. The United States exported
considerably more wood pulp than in 1969, as mar-
ket pulp exports were augmented by surplus sup-
plies from integrated mills. As noted earlier, the
balance of the wood pulp market changed complete-
ly during the latter part of 1970, and the buyers'
market that developed then still existed in mid-1971.

Trade in newsprint in 1970 remained at the 1969
level; reduced intra-North American trade was coun-
terbalanced by increased intra-European trade. Ex-
ports of other paper and paperboard continued to
rise strongly, with all the main exporting areas
western Europe, North America and Japan shar-
ing in the growth, and all regions increasing their
imports.

International trade policies

During 1970 and 1971 the search for new initiatives
in the field of international trade policies continued,
both overall and relating specifically to agriculture.
Although some important steps forward were taken,
including decisions by the European Economic Com-
munity (EEc), Japan and the United Kingdom to
grant general preferences to developing countries,
and the implementation of the fourth of the five
annual instalments of tariff reductions agreed under
the Kennedy Round, there was growing concern
in many quarters over signs of a resurgence of pro-
tectionist trading policies and of a tendency for the
world to split into separate trading groups centred
around areas of special preferences. These events
have contributed to a growing awareness that, be-
cause countries are becoming increasingly interde-
pendent, national agricultural policy decisions can-
not be taken without regard to their impact on other
countries, just as international policies cannot be
effective unless national policies take account of them.
This realization has led to a search for new ap-
proaches to national agricultural adjustment in an
international frame.

The most important immediate problem facing
the trading nations is the resurgence of protectionism.
The widespread acceleration of inflationary pressures
which has aggravated balance of payments diffi-
culties has caused several countries to resort to
import restrictions in an attempt to find an imme-
diate solution to these problems. In the United
States and other important industrial countries the
growth of protectionist sentiment is threatening the
maintenance of liberal commercial policies. A new



element of uncertainty is the 10 percent import
surcharge introduced by the United States as a
part of the new economic policy announced in August
1971. While it would seem that developing coun-
tries are less likely to be injured by the surcharge
than the developed countries because of the exclusion
of nondutiable imports (such as coffee, cocoa, tea
and bananas) and of those already subject to quan-
titative limitations (such as meat and sugar), they
are nevertheless asking for general exemption claim-
ing that the surcharge negates the progress made
toward generalized preferences under UNCTAD.

At the same time, the lack of momentum toward
further trade liberalization on a global level since
the completion of the Kennedy Round negotiations
in 1967 has coincided with the strengthening of the
regional economic groupings which, while giving a
powerful stimulus to the acceleration of trade within
them, have caused difficulties for nonmember coun-
tries. This was amply demonstrated by th.e prob-
lems which emerged during the negotiations for
the entry of the United Kingdom into EEC.

It is in response to these tendencies that the Min-
isterial Council of the Organization for Economic
Cooperation and Development (OECD) decided, in
Jume 1971, to establish a top-level study group com-
posed of nationals of eight to ten of the world's major
trading countries to consider ways of removing the
remaining obstacles to world trade. Although the
time is not yet considered ripe for entering into a
new round of trade liberalization negotiations, it
was felt that an examination of current and prospec-
tive trade issues including inter alia agricultural
policies and the development of action guidelines
for dealing with them, could make an important
contribution toward keeping alive the spirit of freer
trade and preventing a cycle of new restrictions.

Insofar as agricultural trade is concerned, it has
clearly failed to benefit more than marginally from
any of the recent initiatives. The general prefer-
ences which have been granted to developing coun-
tries by EEC, Japan and the United Kingdom
apply only to finished and semifinished manufactures,
and include only a limited number of products of
agricultural origin. The United Kingdom has spe-
cifically excluded textiles from its offer, and while
EEC has not done likewise it has set a ceiling on tex-
tile imports which is likely to allow very little growth
above present levels. Similarly, the fourth of the
five annual rounds of tariff reduction which liad been
agreed under the Kennedy Round negotiations, and
which took place on 1 January 1971, provided little
benefit for agricultural trade. Work in the General

°United States estimates indicate that some 30 percent of their
exports would be subiect to the surcharge, as opposed to 60 per-
cent for the developed countries.
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Agreement on Tariffs and Trade (GATT) Committee
on Agriculture has continued and now provides the
technical basis for the liberalization of agricultural
trade, but as yet no concrete action has been
initiated.

The method which in the past has seemed to offer
the most realistic hope for putting order into inter-
national markets for agricultural products the
commodity by commodity approach has recently
suffered setbacks. The negotiations of agreements
for wheat, rice and cocoa have not succeeded, and
the International Sultana Agreement was discon-
tinued. For dairy products, the GATT Arrange-
ment Concerning Dairy Products remained in
existence, but the change in the butter market situ-
ation from a position of surplus to one of shortage
precluded the need for action. On the other hand
existing commodity arrangements both formal
and informal continued to function with vary-
ing degrees of success.

The International Coffee Agreement weathered a
serious crisis in mid-1970 when a sharp upswing in
coffee prices resulted in a decision, taken without
the concurrence of Brazil, to set the initial quota
for 1970/71 at 54 million bags, 8 million more than
the initial quota for 1969/70 and 2 million more than
the final effective one. As prices continued to rise
during the second half of the year, further increases
in quotas were made. Subsequently, however, the
high quota level, some weakening of demand in
anticipation of later price reductions and the adop-
tion of a more competitive price policy by Brazil
caused prices to decline substantially. In March
and April 1971 reductions in the quota were made
which brought the total down to 49.5 million bags,
4.5 million less than the initial figure, and in August
the initial quota for 1971/72 was set even lower,
at 47 million bags. The fact that the Agreement
has managed to maintain some degree of control in
a highly volatile market situation despite the diver-
gence of interests not only between producing and
consuming countries but also among the producing
countries themselves is clearly an achievement. At
the same time, the International Coffee Council's
review of national plans for coffee diversification
has been virtually completed, and in many cases
the work has reached the project stage.

The International Sugar Agreement also continued
to function successfully in 1970, its second year of
operation. Export quotas were maintained at the
initially established level of 90 percent of basic ton-
nages, but there were substantial shortfalls, part of
which were reallocated in the latter part of the year
as prices rose. For 1971 initial quotas were set
higher, and subsequently raised still more to 110
percent. With these and other measures the price
rise was checked in mid-March. In May 1971 the



quotas were therefore reduced and the decision tak-
en to make redistribution of shortfalls conditional
on an improvement in prices.

Of the informal arrangements, the international
export quota and minimum price arrangements for si-
sal and henequen, which had broken down in Feb-
ruary 1970, were renegotiated by the producer
countries on an interim basis in February 1971.
The arrangements for 1971 finally decided in May
represent a major step forward in that the new agreed
national export quotas represent a definitive shar-
ing of the world market, with future changes in the
global export quota to be made by pro rata changes
in national ones.

The Consultative Committee on Jute, Kenaf and
Allied Fibres decided in February 1971 to recommend
the same ranges of indicative prices for the 1971/72
season as in the recent past, despite the fact that world
export supply appeared likely to fall short even of
the declining import demand. This decision stemmed
from increasingly clear indications that synthetic
substitutes for jute were advancing rapidly in many
major consuming countries and would only be further
stimulated by higher prices. At the same time, it
was decided that there was no general support for
the Pakistan Jute Board's proposal for stabilizing
prices through the creation of an international buffer
stock. In an attempt to limit the advance of synthet-
ic substitutes through improvements in the productiv-
ity and quality of jute and kenaf and the develop-
ment and promotion of new end uses for them, the
United Nations Development Programme (uNDP)
began a feasibility study for an international promo-
tion and research centre for these fibres in late 1970,
which is to be completed toward the end of 1971.

The informal arrangement for tea, begun in 1969,
is credited with having contributed substantially
to the recovery in prices in 1970. it was extended into
1971 and discussions are in progress for a formal
long-term arrangement. For cocoa, wheat and rice,
the conclusion of effective commodity agreements
has not proved to be possible, although for cocoa
discussions continue, and for wheat and rice the
situation is being kept under continuing review.

In all cases, whether the number of countries
involved is relatively small and the commodity
relatively uncomplicated as in the case of tea, or
whether problems are more complex, as in the case
of rice, difficulties centre around finding prices and
export quotas or other regulatory techniques which
are both effective and widely acceptable. It is, in
fact, on the proper choice of the regulatory mechanisms
that the success or failure of the agreements depend.
This was demonstrated by the failure of the Wheat
Trade Convention of the 1967 International Grains
Arrangement, the price provisions of which were
virtually ineffective from the start, to prevent inter-
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national wheat prices from falling below the agreed
minima.

The new International Wheat Agreement (twA)
which was negotiated in early 1971 does not contain
any price provisions or related obligations. Some
exporters felt that tighter controls either on pro-
duction or exports or both would be required in
order to maintain an acceptable price level, but no
agreement could be reached on this principle. Ne-
gotiations on prices and related matters were made
even more difficult by uncertainties surrounding the
present world market situation and the outlook for
trade in wheat in the years immediately to come,
and in the end no agreement could be reached either
on the range of prices to be established or on the
definition of a reference wheat to which prices of
other wheat would be related. As a result, only a
limited agreement was reached on a new Wheat
Trade Convention (ww)," which maintains a frame-
work for cooperation and consultation and establish-
es a new advisory subcommittee to keep the world
wheat market under constant review. It thus pro-
vides the framework for subsequent price negotia-
tions if they are considered desirable.

In the case of rice, the problems which precluded
agreement on international price and trade stabili-
zation measures were similar, although the market
situation was quite different. Growing concern over
problems of increasing surpluses, falling prices, and
the disruption of trade by large sales on concession-
al terms in the period under review had prompted
the FAO Rice Study Group, at its fourteenth session
in May 1970, to establish an Ad Hoc Working
Party on International Action on Rice to consider
possible solutions. The latter, in November 1970,
agreed that the basic cause of these problems
was the over-supply situation which had developed
in recent years. The Working Party examined 15
proposals for international price and trade stabi-
lization agreements for rice but decided against
recommending further consideration of them at the
present time. It was felt that the inherent complexi-
ties of the situation the many varieties of rice,
the large number of importers, the conflicting po-
sitions of the developed and developing exporting
countries, and the fact that a few important exporters,
including mainland China, would remain outside
any agreement made it unfeasible to consider
such arrangements.

Partly, too, because it seemed clear that an essential
prerequisite to any effective international agreement
was the reduction of national production, it was in-
stead decided to recommend action to governments
in the field of national production and trade policies

" A description of the other section of iwn, the Food Aid Con-
vention, is given on p. 30.



which the Group considered would be of use in
mitigating the current problems. This approach
was endorsed at the fifteenth session of the Study
Group in May 1971, and the Director-General of
FAO was asked to transmit formally a set of guide-
lines to governments with the request that they be
taken into account in formulating national actions.
The guidelines recommend, inter alia, that the de-
veloped exporting countries should, during periods
of over-supply on world markets, reduce production
or avoid measures which encourage an increase in
production, and that recourse to export subsidies,
payments or restitutions on rice be minimized. A
review of national action taken to adjust supplies
to demand on world markets will be included as a
standing item on the agenda of future meetings of
the Study Group, so that further action can be taken
if considered necessary.

Concern over the spread of concessional transac-
tions in world rice trade and the need to safeguard
normal commercial trade also prompted the Group
to request governments of exporting countries to
expedite their acceptance of the usual marketing
requirements (umRs) which had been established by
the October 1970 session of the Committee on Com-
modity Problems (ccr) as a means of safeguard-
ing usual commercial trade in commodities traded
on concessional terms. A UMR, which constitutes
a specific agreement by an importing country to
maintain a minimum level of commercial imports
in addition to imports under concessional terms,
would be established for any transaction qualifying
for prior consultation between governments under
the consultative procedures established in 1969,"
and would ensure that the transaction resulted in
" additional " consumption, and did not harmfully
affect normal patterns of production and trade.
In principle, the UMR established should reflect the
traditional commercial imports of the recipient coun
try, but a set of criteria has been established to take
into account also its economic position and develop-
ment needs, so that the UMR should not generally
become an undue burden on the recipient country.
It has also been agreed that interests of third parties
should be fully taken into account.

The procedures for establishing UMRS will form
an integral part of the new consultative obligations
of countries which adhere to the FAO Principles of
Surplus Disposal. During 1970, 27 countries (18 from
developed and 9 from developing regions) and the
European Economic Community indicated their
readiness to adhere to these new rules and 10 export-
ing countries, compared with only two under the

" These have been described in The state of food and agriculture
1970. Rome, 1970, p. 23.

" For details see FAO commodity review and otttlook 1970-1971.
Rome, 1971.
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previous set of principles, as well as EEC and the
World Food Programme (wFr), reported their trans-
actions to the CCP Consultative Subcommittee on
Surplus Disposal (csD) during the same year. It
has been recognized, however, that a number of
governments were not yet making the required noti-
fications, and in June 1971 CSD began a review of
its current operations.

MUTUAL ADJUSTMENT OF NATIONAL POLICIES

The FAO Rice Study Group's decision to confine its
action for the present to recommendations to govern
ments on national policies rather than to further any
of the varied proposals for international action, while
in some ways representing a setback in the move to-
ward better control over international trade, is perhaps
indicative of the increasing recognition that mutual
adjustment in national policies is necessary if inter-
national agreements are to function effectively. In
the case of rice, the policies of both developed and
developing countries during the past five years had
been directed toward expanding production in a
situation of acute shortage on world markets. The
success of these policies, due both to the development
and spread of modern technology and to price pol-
icies which provided production incentives, has
resulted in a rapid increase in output and a slacken-
ing in demand for imports. This situation has prompt-
ed exporting countries, particularly developed ones,
to resort increasingly to subsidizing their exports and
providing them on concessional terms. The result-
ing disruption of markets, fall in prices, increase in
stocks, and loss of export earnings of developing
exporting countries has clearly demonstrated the
need for international action to coordinate the do-
mestic policies of the countries concerned.

Although the same lesson can be learned from the
workings of the other commodity agreements, both
successful and unsuccessful ones, countries have
not yet recognized the fact that policies can no longer
be formulated in an exclusively national or even
subregional or regional context, but that serious
account must be taken of the national interest of
all other countries if an international adjustment is
to take place which will permit the orderly function-
ing of markets to the benefit of all concerned. To
develop workable methods for bringing about such
an adjustment will not be easy. The necessary first
step, that of bringing the problem up for intergov-
ernmental discussion, has however been taken (at
the forty-fiftb session of ccr), and a secretariat
examination of the various avenues possible has also
been initiated. The search for solutions will be a
major challenge for the community of nations in
the coming years.



The most important development during the period
under review was the adoption by the United Nations
General Assembly in October 1970 of " An Inter-
national Strategy for the United Nations Second
Development Decade." The strategy emphasizes
not only economic goals but also social objectives
in development and includes, in the area of trade and
aid, a number of policy recommendations to both
developed and developing countries on trade expan-
sion, economic cooperation and regional integration,
and calls for efforts by all countries for expanded
mobilization of financial resources for development.

While recognizing that the bulk of the financing of
their development must come from the developing
countries themselves, who have to take stronger mea-
sures for the mobilization of resources, the strategy
calls on the developed countries to endeavour to pro-
vide by 1972 (and in any case not later than 1975)
annual net transfer of resources amounting to at
least 1 percent of their GNP. Each economically ad-
vanced country is further requested to progressively in-
crease its " official development assistance " to a min-
imum level of 0.7 percent of its GNP by 1975. With
a view to increasing the concessionary element in
development assistance, moreover, the donor coun-
tries of the Organization for Economic Coopera-
tion and Development (occD) have been asked to
meet the proposal of the Development Assistance
Cornmittee (DAc) that by the end of 1971 around
85 percent of aid should have a grant (or conces-
sional) element " of over 75 percent; that their
aid should progressively become untied, and the
harmful effects of present tying be mitigated. The
strategy also recommends that financial and techni-
cal assistance be placed on a long-term and con-
tinuing basis and exclusively at the service of the
recipients. All developed countries, including the
centrally planned ones, are called on to work toward
similar goals and provide for softer terms for their
loans, longer periods of grace and maturity and, in
deserving cases, rescheduling and refinancing of
existing debts.

The proclamation of this strategy implies an ex-
pression of the political determination of govern-
ments to implement, both bilaterally and multilat-
erally, a worldwide programme of concerted action.
It also brings to culmination the collective efforts
carried out for many years by the United Nations
system. It signifies an acceptance of many, but not
all, of the recommendations made in the major

The grant or concessional element takes account of the maturity,
grace period and rate of interest of a loan. It is defined as the face
value of the loan, less the discounted present value of required
amortization and interest payments (using a 10 percent discount
rate).
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Development assistance

studies of development effort and assistance carried
out in 1969 and early 1970, especially those contained
in the Pearson report." However, the passing of
this resolution does not mean a simultaneous accep-
tance of all its recommendations for follow-up by
the governments of the developed and developing
countries, and, for this reason, its implementation
by each government is now posing a challenge.

Meanwhile, in spite of increased budgeting of
official aid by many donor countries, the stagnation
evident in the last few years in the flow of official
development assistance has not yet reversed itself.
This is almost solely because of the performance of
the United States, whose official aid has been stead-
ily decreasing in volume. This decrease has been
accentuated by the decline in the amount of food
aid which had in the past accounted for over 30 per-
cent of United States aid. The summary picture is
presented by the data on the transfer of financial
resources put out by OECD for the year 1970171 (Ta-
ble I-12). Overall, the value of official development
assistance proper, that is the concessional share of
development aid, increased by less than 3 percent
in 1970." Within this total, the share of bilateral
grants and grant-like flows has also declined, re-
flecting the increasing tendency on the part of the
United States to extend food aid in the form of
soft loans rather than as grants, and the choice of
some other countries to increase the loan content
of their aid programmes. In real terms, moreover,
the flow of official development assistance actually
declined because of rising inflation in the developed
countries where most of the aid funds are spent.
In 1970, the overall rate of inflation in OECD coun-
tries as a whole was 5.75 percent, double the annual
average for the decade up to 1968. The consequent
decrease in the real value of the aid receipts has
been causing considerable concern to the develop-
ing countries at a time when their debt-servicing
burden is becoming progressively heavier, not only in
financial terms but even more so relative to their
export earnings, mainly from primary products as
the prices of many of these have been falling. A
recent study of aid flows to Africa concludes in
fact that the net real transfer of resources from
developed countries did not increase over the period
1960-67, and probably fell." The situation has not

"Partners in development: report of the Commission on Interna-
tional Development. New York, Praeger, 1969.

The total official flow increased by some 10 percent, but this
reflects an increase of S330 million in net official export credits
and of 5290 million in portfolio investment, largely by central
banks, with multilateral agencies.

"Streeten, Paul. Aid to Africa. Report prepared for the fifth
Joint ECA/OAU Meeting on Trade and Development, Geneva,
13-21 August 1970. E/cN.14/wp.1/30; ono/TRAD/29, 22 July 1970.



Flow from DAC member countries =

OFFICIAL DEVELOPMENT ASSISTANCE

Bilateral grants
Bilateral development loans at conces-

sional terms
Contributions to multilateral institutions

TOTAL ABOVE

OTHER OFFICIAL FLOWS

Bilateral
Multilateral

TOTAL ABOVE

TOTAL OFFICIAL FLOWS

PRIVATE FLOWS

Direct investment
Bilateral portfolio
Multilateral portfolio
Export credits

TOTAL ABOVE

TOTAL OFFICIAL AND PRIVATE .

Estimated flow from non-DAC countries'

GRAND TOTAL

TABLE I-12. - NET FLOW OF FINANCIAL RESOURCES TO DEVELOPING COUNTRIES, 1960-70

improved since then, particularly in view of the
decision of the United States Government in August
1971 to cut foreign aid funds by 10 percent, and
many developing countries are therefore trying to
programme their development with assumptions of
reduced dependence on foreign aid.

Within this generally discouraging picture there
are some positive elements. First, several member
governments of OECD have indicated their acceptance
of the aid targets set forth in the Strategy for the
Second Development Decade, and some other coun-
tries have agreed in principle but have not set a firm
date for achieving them. In general, most of the do-
nor countries are increasing their aid flows. Second,
at a high level meeting of the Development Assistance
Committee of OECD, held in Tokyo in September 1970,
a large majority of donor governments declared them-
selves to be in agreement, for the first time, with the

Million U.S. dollars

3 716 4 031 4 050 3 972 3 807 3 705 3 737 3 608 3 340 3 262 3 298

452 646 910 1 473 1 761 1 802 1 992 2 292 2 303 2 316 2 400
535 521 511 368 387 364 341 718 682 1 046 1 115

4 703 5 198 5 471 5 812 5 955 5 872 6 070 6 618 6 325 6 625 6 813

195 715 498 206 66 297 331 377 735 597 864
67 230 15 3 7 5 53 19 10 15 271

262 945 513 203 73 302 384 396 725 582 1 135

4 965 6 143 5 984 6 015 5 882 6 174 6 454 7 014 7 050 7 207 7 948

1 767 1 829 1 495 1 603 1 783 2 496 2 187 2 118 2 919 2 703 3 412
633 614 147 327 416 687 502 796 880 1 386 837
204 90 239 33 141 248 15 306 610 419 343
546 573 572 660 860 751 1 124 1 007 1 598 1 964 2 172

3 150 3 106 2 453 2 557 3 200 4 182 3 828 4 226 6 008 6 473 67 604

8 115 9 249 8 437 8 572 9 082 10 355 10 283 11 240 13 057 13 680 615 552

135 222 307 388 445 432 353 240 262 252

8 250 9 471 8 744 8 960 9 527 10 787 10 636 11 480 13 319 13 932

SouRce: Organisation for Economic Co operation and Development.
For DAC member countries, data refer to gross disbursements minus amortization receipts on earlier lending. - 'Preliminary esti-

mates. - 3 Australia, Austria, Belgium, Canada, Denmark, France, Federal Republic of Germany, Italy, Japan, Netherlands, Norway, Por-
tugal, Sweden. Switzerland, United Kingdom, United States. - 4 Flows which are intended primarily to promote the economic development
and walfare of developing countries, and which are intended to be concessional in character. - 'Including grants by private voluntary agen-
cies. On the same basis as for other years, total private flows would read 6700. and the figure for total net flow would read 14731. -
" Finland, New Zealand, and the centrally planned countries.
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principle of untying development loans, although it is
too early to foresee the pace of implementation of
these declarations and their impact on level and
terms of development assistance.

The period under review has been characterized
by attempts by a number of donor governments to
streamline their aid machinery and approach. The
United Kingdom Government, for example, has abol-
ished the Ministry of Overseas Development and
transferred its functions to an Overseas Development
Administration attached to the Foreign and Common-
wealth Ministry. The Government has yet to make
a formal commitment to implement Second Develop-
ment Decade targets for development assistance.

Following the Presidential Task Force Review of
United States Aid Policies (Peterson Report), the
United States President presented his proposals for
reorganization of foreign aid in a message to the

1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970



Congress in mid-September 1970. They would in-
volve a separation of arrangements for security
assistance, humanitarian assistance and develop-
ment assistance, as rapid an increase as possible
in the share of development assistance channelled
through multilateral institutions, and the provision
of remaining bilateral assistance largely within a
framework established by international institutions.
The latter two approaches were strongly advocated
by the Pearson Commission. The Agency for In-
ternational Development (AID) would be phased out
and bilateral assistance channelled through two new
and independent institutions to be set up by legisla-
tion, namely, a United States International Develop-
ment Corporation to handle bilateral lending activi-
ties, and a United States International Development
Institute to bring science and technology to bear on
development problems, help build research and train-
ing competence in the lower income countries, and
offer cooperation in dealing with critical problems
such as population and employment. These propos-
als would result in far-reaching changes in United
States organization of and approach to development
aid, and have yet to be fully accepted by Congress.

On the multilateral side, over the last couple of
years there has been a noticeable increase in the
net flow of resources to developing countries, main-
ly because of larger contributions by developed
countries to the soft loan and other funds of the
development banks and to the United Nations De-
velopment Programme (uNDP). While this is in
line with the recommendations of the Pearson Com-
mission, the achievement is far from reaching the
recommended doubling of the share of multilateral
institutions in the flow of official development assis-
tance. The World Bank and some of the regional
banks have more than doubled their lending oper-
ations since 1968, but the impact of this expansion
on the actual transfer of resources has yet to be felt.
Indeed, one of the major problems in this con-
nexion is the stagnation in the flow of disbursements
on project aid. This applies as much to the World
Bank as to the regional devclopment banks. Faced
with this situation, the World Bank is giving serious
attention to the supervision of projects with a view
to eliminating bottlenecks which have been delay-
ing implementation and consequently the disburse-
ment of effective loans.

Of special importance to agriculture is the level
of the soft loan funds of the various development
banks, since a relatively large proportion of agri-
cultural projects is financed from these. The third
replenishment of the resources of the International
Development Association (IDA) falls due for acti-
vation in the second half of 1971. A general agree-
merA had been reached among the donor countries
on a level of $813 million annually for the next three
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years, which is more than double its present level,
although below that recommended by the Pearson
Commission. By October, the replenishment had
not yet taken place, largely because of the failure
of the United States Congress to pass the necessary
legislation. Thirteen countries liad, however, either
made or stated their intention to make advance
contributions even before the replenishment agree-
ment became effective, and at the annual meeting
of the VVorld Bank the United States Government
indicated that it expected the legislation to be passed
before the end of 1971. As regards the soft loan
funds of the iegional banks, at the end of 1970 the
United States Senate reduced the $1 000 million
approved by the House for the concessional Loan
Fund of the Inter-American Development Bank,
and cut out the $100 million which had been requested
for the Asian Development Bank. The United
States Administration has proposed, however, to
revive these requests.

In view of difficulties in implementing the policy
of stepping up the flow of soft loan funds of the
financing institutions, the World Bank and the Asian
Development Bank have been relying largely on
borrowing from the market to step up their volume
of lending operations. So far they have been success-
ful in this but because of rising costs of borrow-
ing from capital markets at the cost of a rising
rate of interest which is presently between 7.25 and
7.5 percent.

The multilateral preinvestment assistance provided
by UNDP has also recorded some increase, the pledg-
ing for 1971 being $240 million against $226 million
in 1970. An important development during the
period under review has been the reorganization of
UNDP following a consensus of the Governing Council.
In a number of respects the changes differ from the
recommendations of the Jackson Report," but two
cardinal points of the report have been accepted,
namely a coordinated system of country program-
ming of UNDP assistance for a medium-term period
(three years or more), and the pivotal role of the
UNDP Resident Representative not only in such
programming but also in the sanction of small
projects (costing less than $100 000). The UNDP
Headquarters setup has been reorganized to provide
increased authority and flexibility to the administra-
tor in the exercise of his responsibility and account-
ability to the UNDP Governing Council. To assist
him in his task an independent policy advisory panel
has been constituted and the secretariat has been
reorganized, including the setting up of four regional
bureaux for (a) Asia and the Far East, (b) Latin
America, (c) Africa, and (d) Europe, the Mediter-

" A study of the capacity of the United Nations development
system. Geneva, United Nations. 1969.



ranean and the Middle East. The important role
of the Specialized Agencies in the programming,
operations and coordination of UNDP activities has
been fully recognized and a number of measures
have been initiated for improving the execution of
projects. This reorganization came into effect in
May 1971.

IBRD and the financing of agriculture

Agriculture continues to be a high priority sector
for lending by the International Bank for Recon-
struction and Development (IBRD) and IDA. This is
reflected not only in the number and amount of
loans and credits approved during 1970/71 for proj-
ects processed by the Bank's Agriculture Projects
Department, but also in the emphasis placed by the
Bank on assistance to the agricultural sector in the
operational activities of its departments dealing with
education, transportation, industries and special
projects. In fact, with the increasing importance for
agriculture of these latter activities, the statistics of
loans and credits approved for projects handled by
the Bank's Agriculture Projects Department provide
an increasingly incomplete picture, since they exclude,
for instance, agricultural credits approved for East
Pakistan either under the Cyclone Reconstruction
Programme or under the normal action programme
of the Special Projects Department; the growing vol-
ume of loans and credits given for the development
of agricultural education either separately or under
general education projects; and loans and credits
approved for agricultural feeder roads or fisheries
ports under transportation projects, or forest indus-
tries under industries projects. Statistics given in
Table I-13 which relate solely to the operations of the
Agriculture Projects Department of IBRD show only
a relatively small increase, from 32 projects totalling
$413.7 million in 1969/70 to 35 projects for loans
and credits of $419.2 million in 1970/71. The share
of IDA credits in these totals has barely increased,
from 55 percent in 1969/70 to 57 percent in 1970/71.
By mid-1971, however, the resources available to IDA
were reported to have been virtually fully committed,
and some of the projects scheduled for approval in
June had to be postponed pending IDA replenishment.

Aside from the reasons already given, another
factor contributing to the small increase is the " slip-
page " in time of the processing of a certain number
of projects. Since these logistical problems will
remain, it is important to realize that if the target
of quadrupling loans and credits to agriculture during
the five-year period 1968/69-1972/73 is to be achieved,
at least as large an amount of these will have to be ap-
proved during the remaining two years, 1971/72 and
1972/73, as was approved over the last three years.
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TABLE I-I3. - IBRD LOANS AND IDA CREDITS FOR AGRICULTURE'
BY PROJECT TYPE : 1969/70-1970/71

' Data relate to loans and c -edits approved i i each fiscal year
for projects handled by thc Agriculture Projects Department of
IBRD.

This is not an impossible task, but will require concert-
ed efforts on the part of IBRD and, through its Coop-
erative Programme, FAO, in respect of identifica-
tion, preparation and appraisal of projects.

Among the types of projects approved in 1970/71,
there have been striking increases in both the number
and the amount of loans and credits for livestock
and general agricultural development. The over-
whelming proportion of livestock loans are for
projects in Central and South America, whereas in
general agriculture the geographic coverage is rather
wider. An important feature of the latter is that
they include projects in many relatively new fields,
such as the production and processing of cereal seeds,
storage and processing of grains, agro-aviation, fruit
and vegetable production, and agricultural research.
On the other hand, there has been a very sharp fall
both in the number and the amount of loans and
credits approved for irrigation projects. This may
reflect only delay and slippage in project process-
ing. Otherwise, more attention will need to be
given to strengthening the project pipeline for ir-
rigation development, the importance of which in
the 1970s has so strongly emerged from FAO'S In-
dicative World Plan for Agricultural Development.

With a view to formulating and appraising projects
and development programmes on a systematic basis
for countries with critical problems, as well as in
some new areas, a Special Projects Department was
organized in 1970. With the creation of this De-
partment came the acceptance of the concept of pio-
neer projects which FAO had been advocating for
many years for development in the Mekong basin.
These, in contrast to small-scale pilot projects, aim
at identifying the technical and economic problems

Afn"
dollars

Percent
o, total

Million
U.S.

dollars
Percent
of total

Livestock development . . . 55.1 13.4 118.5 28.2
Irrigation development . . . 208.5 50.3 49.5 11.8
Agricultural credit 74.6 18.1 108.1 25.8
Land settlement and develop-

ment 13.0 3.1 15.4 3.7
Tropical crops 38.0 8.0 34.4 8.2
Forestry 11.1 2.7 -- --
Fishery 1.3 0.3 3.5 0.8
Other general agricultural de-

velopment 12.1 4.1 89.8 21.4

TOTAL AGRICULTURE . . 413.7 100.0 419.2 100.0

Number of projects 32 35

1969/70 1970/71



over larger areas in order to provide a sound basis
for investment. Pioneer projects financed by UNDP,
with the Bank as its executing agency, are to be under-
taken in Laos, the Khmer Republic, the Republic
of Viet-Nam, and northeast Thailand.

In the field of education, which is another priority
sector for Bank lending and closely related to the
present policy of recognizing the human factor in
development, there has been a considerable increase
in Bank operations which has both a direct and in-
direct impact on the agricultural sector. Over the
last two years education projects have increasingly
taken into account the need for vocational education
in agriculture and the training of intermediate level
agricultural technicians. In addition, a special de-
velopment in 1970/71 has been the identification and
formulation of a certain number of projects dealing
with higher education and training in agriculture at
the university level.

Regional development banks

In 1970 the Inter-American Development Bank
(1DB) authorized 59 loans with a total loan commit-
ment of $644 million, the highest ever, compared
to $632 million the previous year. The Bank's
total loan portfolio at the end of 1970 exceeded
$4000 million, of which approximately one third
has been provided on conventional loans and two
thirds on soft terms from its fund for special oper-
ations. In 1970 the Bank took steps to increase its
funds by authorizing an increase in its ordinary cap-
ital from $1 000 million to $2 000 million, and provid-
ing for an expansion of $1 500 million in its Fund
for Special Operations. Agriculture continued as
the leading sector in the lending programme of the
Bank with commitments of $236 million for 13 proj-
ects, some of which were prepared under the IBRD/FAO
Cooperative Programme. Total sector credits have
now reached $1 067 million, or 26 percent of the
total portfolio. An interesting instance of the Bank's
emphasis on agricultural development are the grants
of $300 000 each given through its Technical Assis-
tance Programme to the International Maize and
Wheat Centre in Mexico, and the International Cen-
tre in Tropical Agriculture near Cali, Colombia, to
train professional agriculturists in the new tech-
niques associated with the use of high-yielding vari-
eties of cereals.

The African Development Bank (Alps), with a
membership of 32 African states and a paid-up
capital of $66 million, had approved by April 1971
a total of 22 projects in which the Bank's commit-
ments amounted to $37.1 million. A sectoral break-
down indicates that commitments to agricultural
projects were the highest at $9.3 million, or 25 per-
cent of the total, followed by transport ($7.3 mil-
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lion or 20 percent), and power ($7.3 million or 20
percent). The total cost of the six agricultural
sector projects, including other than AFDB'S commit-
ments, is $22 million. Disbursements on account
of these projects, however, amounted to only $1.4
million, principally because five of them, all pre
pared under the FAO/AFDB Cooperative Arrangement,
were approved only in March 1971.

Since attempts by the Bank to stimulate develop-
ment at a faster rate than in the past have been ham-
pered by its conventional lending terms, that is,
7 percent with negotiable loan and grace periods,
efforts have been intensified to establish the African
Development Fund, which would provide loans to
Bank mernbers on concessional terms. A number of
potential donor countries have indicated their will-
ingness to contribute toward such a fund. As a
further measure, to add to the available resources,
the AFDB took the initiative in examining the possi-
bility of mobilizing private capital for African de-
velopment through the establishment of a private
multinational finance company, similar to those al-
ready operating in Latin America a-nd Asia. It has
now been decided to set up the International Finance
Corporation for Investment and Development in
Africa (SIFIDA) with an authorized capital of $50
million and a paid-up capital of $12.5 million. The
shareholders of this Corporation consist of the ma-
jor developed countries, the International Finance
Corporation and AFDB.

There was a considerable increase in the activities
of the Asian Development Bank (ADB) in 1970.
Thirty-two loans for $246 million, of which 10 amount-
ing to $34 million were from special funds, were
approved during the year, as compared to 20 loans
amounting to $98 million in 1969. Sectorwise,
transportation received 26 percent of the total, follow-
ed by public utilities at 23 percent. Agriculture re-
ceived 14 percent, which is more favourable than it
sounds since the Asian Development Bank finances
only the foreign exchange cost of projects. A num-
ber of projects in the agricultural sector were pre-
pared with the assistance of FAO personnel provided
under the ADB/FAO Cooperative Arrangement. Since
its establishment, ADB has granted 59 loans amount-
ing to $385 million spread over 15 countries. Some
of the highlights of its operations during the year
were the successful flotation of its bonds in some
important capital markets; approval of loans to
the Khmer Republic, Laos and the Republic of
Viet-Nam, which were the first loans received by
these countries from an international financing agency;
an expansion of its project lending to new fields such
as vocational education and agricultural credit;
and the preparation of the study Southeast Asia' s
economy in the 1970s. The expansion of its lend-
ing activities, associated with the increase in the ab-



sorptive capacity of its developing member countries,
has made it necessary for the Bank to consider an
increase in its capital resources, since loan- commit-
ments by ADB now amount to a large proportion of
its ordinary capital resources (excluding special funds).
A comprehensive study on the most acceptable method
of increasing its capital resources is being undertaken.

An innovation introduced by ADB in 1970 involves
the blending of loan conditions so that some compo-
nents of a project are financed on conventional and
others on concessional terms. Such a mixture enables
ADB to reduce the overall interest rate for a pro-
ject as a whole below the conventional 778 percent,
and yet entails a relatively limited use of the not too
abundant special fund resources for lending on con-
cessional terms. This development is of particular
interest since many developing countries are reluctant
to add to their already heavy debt burden by accept-
ing loans which carry conventional rates of interest.

Food aid

Food aid transactions, as notified by governments
to the Consultative Subcommittee on Surplus Disposal
and documented by the new FAO Central Information
Service on Food Aid, are estimated to have declined
slightly in 1970, reflecting mainly a 6 percent re-
duction in United States shipments on concessional
terms (see p. 61).

In terms of individual commodities, the largest
share continued to be in the form of cereals 8.9
million tons of wheat and/or wheat flour, 1.9 mil-
lion tons of rice and 0.8 million tons of coarse grains

and the remainder principally in dairy products
(43 000 tons) and soybean and/or cottonseed oil
(298 000 tons). Although comparable data is not
available for 1969, in the case of the United States
(by far the largest single donor country) concession-
al shipments of wheat and wheat flour were expanded
in 1970 by about 10 percent, while those of rice,

Agricultural production requisites

With the accelerated progress in agricultural technol-
ogy in a number of developing countries, increas-
ing attention is being paid to the use of production
requisites, such as fertilizers, pesticides, improved
seeds and various farm machinery, including pump-
ing sets and tubewells. Reasonably consistent sta-
tistics exist only for improved seeds, fertilizers and
tractors. Progress in the use of high-yielding ce-
real varieties is described in the various regional
reviews in Chapter H. The paragraphs below deal
with progress made in fertilizer production and con-
sumption, and in the use of tractors.
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feedgrains, dairy products, oilseeds and oilseed prod-
ucts were all smaller.

Disbursements from the UN/FAO World Food Pro-
gramme (wFF) amounted to some $144 million, an
increase of about 70 percent over the $84 million
disbursed in 1969. Commitments, on the other
hand, were reduced sharply to $196.5 million
from $333.2 million in 1969 and there was a
further reduction in 1971." Thus despite the con-
tinued growth in needs and requests for WFP aid,
the Programme has been obliged to reduce its commit-
ments for lack of sufficient resources. A contribut-
ing factor has probably been the diminution of sur-
plus stocks in developed countries and their diversion
to uses other than food aid.

In part, WFP shipments were provided from con-
tributions received under the Food Aid Convention
(FAc) of the 1967 International Grains Arrangement
which in 1971 was renegotiated as part of the new
International Wheat Agreement (see p. 23). Un-
der the 1971 FAC, the signatories (which include all
the countries which participated in the previous
Convention except Denmark, Norway and the United
Kingdom) have undertaken to contribute specified
quantities of wheat, coarse grains or grain products
(or their cash equivalent) as food aid. The total
agreed upon 4 million tons is a little less than
that which a slightly larger number of participat-
ing countries contributed under the 1967 FAC. The
terms on which the food aid may be provided have
been changed under the new Convention. Previous-
ly, only gifts or sales in the currency of the import-
ing country were defined as food aid. In the new
FAC, sales on long-term credit (with repayment cov-
ering 20 years or more and at interest below com-
mercial rates) are also considered as food aid
transactions.

" See Annual statement of the Executive Director on the develop-
ment of the Prograinme. Addendum, wFp/icc: 1914 Add. I Ta-
ble IX-B.

Fertilizers

Preliminary data indicate that the growth of world
consumption of commercial fertilizers, which had
decelerated in 1968/69, slowed down somewhat more
in 1969/70 (see Table 1-14). At 63.0 million tons
(NPK, in terms of nutrient content), it exceeded that
of the previous year by 6 percent, compared with
an increase of 8 percent in 1968/69, and an average
rate of increase of some 10 percent in the four pre-
ceding years. Total consumption in the developed
market economy countries again increased at the



relatively slow rate of 3.5 percent -- compared with
nearly 7 percent a year in the 1960s and the
increase in eastern Europe and the U.S.S.R. slowed
down. The data for the developing countries are
less reliable, since in many cases they refer not to
actual consumption but to distribution from ports
and factories, and little information is available on
stocks. Such as they are, these data suggest an
overall increase of some 11 percent, compared with
17 percent the year before.

In broad terms, the slower growth of fertilizer
consumption in the developed market economy coun-
tries may be associated with their unchanged level
of agricultural production since 1968. With few
exceptions, the largest increases took place in the
technically least advanced countries of western Europe
and, despite the moderate slowdown, in most coun-
tries of eastern Europe (except Bulgaria) and in the
U.S.S.R.

Among developing countries there were a number
for which the available data indicated a reduction
in the apparent consumption in 1969/70. In Latin
America, reduced consumption in Ecuador and Vene-
zuela was mainly responsible for the much smaller
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In terms of nutrient content (N, P202 and K20). - Consumption figures are not accurate, since in the case of many countries they
refer either to " apparent consumption " or to distribution from factories and ports. - 'Including Israel, South Africa and Kuwait. -

Excluding Japan. - 'Excluding Israel and Kuwait. - °Consumption is calculated per hectare of cropped area, to take account of exten-
sive multiple cropping in the United Arab Republic and fallow in other Near East countries. Consumption per hectare of arable land
would be only 13 kilogrammes. - ' Excluding South Africa.

increase in the region. In the Near East, where
consumption hitherto had risen rapidly, the data
indicate virtually no increase in 1969/70, reflecting
an absolute decline in the United Arab Republic,
the Sudan and Syria, and a slowing down of the
rate of increase in Turkey from 36 to 17 percent.
In Africa, the growth of consumption accelerated
mainly because of better weather in the Maghreb
countries and east Africa.

In the developing countries of the Far East, fer-
tilizer consumption continued to increase rapidly.
In India there has been some slowing down from the
very rapid increases (of the order of 40 percent a
year) in 1965/66-1967/68, but at 13 percent the in-
crease in 1969/70 was still substantial, despite var-
ious problems in the area of financing, storage and
marketing, and a 10 percent levy on fertilizers which
was imposed in March 1969. In Pakistan, the growth
of consumption accelerated from 7 percent in 1968/69
to 19 percent in 1969/70. For Indonesia, the avail-
able data show a decline of almost 18 percent, com-
pared with an increase of over 100 percent the year
before. In fact some decline in fertilizer consump-
tion, or at least a reduced rate of growth, appears

DEVELOPED REGIONS

Western Europe 7.5 15.6 16.3 162 8.5 18.9 18.7
North America 5.9 14.8 15.3 70 5.9 18.1 19.2
Oceania 0.7 1.6 1.6 32 0.6 1.3 1.3
Japan 1.1 2.3 2.3 410 1.0 2.9 2.9

TOTAL' 15.4 34.8 36.1 94 16.1 42.0 43.1

DEVELOPING REGIONS

Latin America 0.5 2.4 2.6 21 0.4 0.9 1.0
Far East 0.6 4.0 4.4 13 0.1 1.7 2.1
Near East 0.2 1.0 1.0 .25 0.4 0.4
Africa 0.1 0.5 0.6 3 0.1 0.4 0.5

TOTAL 1.4 7.9 8.6 12 0.6 3.4 4.0

Eastern Europe and U.S.S R 3.4 14.0 15.2 54 4.0 15.7 17.0
China (mainland) 2.8 3.2 29 1.5 1.7

WORLD TOTAL 20.2 59.5 63.0 44 20.7 62.6 65.8

TABLE I-14. - WORLD AND REGIONAL CONSUMPTION AND PRODUCTION OF COMMERCIAL FERTILIZERS,' 1952/53-1956/57 AVERAGE,
1968/69 AND 1969/70

Consumption Con-
sumption
per hectare
of arable

land,
1969/70

Production

1952/53-
1956/57
average

1968/69 1969/70
1952/53-
1956/57
average

1968/69 1969/70

1111lion metric t ns Kilograttunes AI Mon metric t ns



likely in view of the termination of the Gotong
Royo BIMAS scheme which included -arrangements for
the provision on a large scale of fertilizers and other
production requisites to rice farmers. However, as
in India, there were large stocks of fertilizers through-
out Indonesia and both the recorded increase and
the subsequent decline of fertilizer use may not
truly reflect the actual situation.

World production of fertilizers rose by 5.1 per-
cent to 65.8 million tons and thus exceeded consump-
tion by 2.8 million tons (Table I-14). Output con-
tinued to increase in eastern Europe and the U.S.S.R.
and in North America, but showed a small decline
in western Europe and was almost stationary in
Japan. Industries in developed market economy
countries were functioning below capacity and expe-
riencing marketing difficulties. These conditions are
expected to continue for the next three to four years
for nitrogen and phosphorus, and somewhat longer
for potassium. Despite the continued rapid increase
of production in the centrally planned economies
deliveries to farmers have, on the whole, remained
below target, and though there was some trade,
particularly in phosphates, the gap was not made
up by imports from other areas. Of the develop-
ing regions the Far East, with 400 000 tons, had
the largest production increase, mainly in India and
Pakistan. Although the rate of increase in these
regions liad slowed down, output was still a quarter
more than in 1968/69. Even so, most developing
countries remain net importers of fertilizer, and as
a group they import about half their total supplies.
No great change is expected in this ratio in the near
future, because of various obstacles to manufactur-
ing growth. The capital cost of new plant is large
and has a high foreign exchange content (of about
60 percent). Foreign exchange shortages are a con-
straint also in countries where domestic raw material
for fertilizer manufacture is unavailable or insuffi-
cient. Moreover, production costs are high and
returns low because plant capacity is often under-
utilized for a variety of reasons, including shortage of
raw materials, interruption of power supplies, and
shortages in skilled manpower and managerial staff.
For these reasons it is often difficult to attract or
justify investment in the industry, particularly be-
cause of the large minimum size of modern plants.
Partly in an effort to overcome some of these prob-
lems, there is an increasing tendency to import
intermediate products for further processing into
fertilizers, and trade in such intermediate products
is expected to grow.

For the above reasons, as well as high transport
costs, fertilizers generally remain expensive to farmers
in developing countries. In the last few years, how-
ever, prices in the main exporting, as well as in a num-
ber of developing importing, countries have moved
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downward due to the anxiety of industries in ex-
porting countries to dispose of their excess supplies,
and to the slack in demand in many importing coun-
tries. Among countries for which data are available,
lower fertilizer prices in 1969/70 are reported by
Argentina, Burma, Ceylon, China (Taiwan), Iraq,
Ivory Coast, the Khmer Republic, Syria and Turkey.
Moreover, a number of countries in recent years
have taken measures to make fertilizers cheaper for
their farmers. The subsidy on fertilizers in Ceylon
was increased in 1966/67 and Ghana trebled its
subsidy in 1968/69; in West Pakistan, subsidies on
main fertilizers were doubled during 1966/67-1968/69,
and in Uruguay subsidies on ammonium sulphate,
urea and superphosphate increased tenfold from
1964/65 to 1969." Indonesia started in April 1970
to subsidize urea and triple superphosphate to about
50 percent of the price, and in the Khmer Republic
subsidies amounting to one third of the price con-
tinue to be paid. Higher prices for farm produce
in several countries, because of shortages in 1965
and 1966, also encouraged farmers to use more
fertilizer, and the simultaneous introduction of high-
yielding varieties of cereals in some countries made
greater utilization an essential part of the production
process. The resulting supply increases have since
reduced product prices in many countries, at least
in relative terms, and this has apparently reduced
incentive to use more fertilizer in spite of a favour-
able cost/revenue ratio, particularly in the cultiva-
tion of high-yielding and improved varieties of grains
which respond to increasing fertilizer input up to
relatively high yield levels. Some governments have
resorted, therefore, to introducing or increasing sub-
sidies as an inducement to farmers to use more fer-
tilizers.

Farm machinery

Very important changes are taking place in agri-
culture today in the field of mechanization; however,
international comparisons remain difficult because
of the lack of detailed statistics on the various types
of machinery, their characteristics, and intensity
of use. The indicator most commonly available is
the number of tractors, and while this may serve
as a rough indication of the general level of mecha-
nization of agricultural production, international com-
parisons must be made with caution, and can have
only limited validity.

As shown in Table I-15, the number of tractors used
in world agriculture rose from 10.9 million in 1960
to 15.2 million in 1969, equal to an average annual
growth rate of 4 percent. At the end of the 1960s

This vas partly due to inflation in the country and devalua-
tion of the peso.



TABLE I-15. TRACTORS USED IN AGRICULTURE, 1960-69

1960 1965

the developed market economies and eastern Europe
and the U.S.S.R. combined still accounted for over 90
percent of the total, even though the number of trac-
tors in developing countries had nearly doubled."

Among the developing regions, mechanization of
agriculture had its earliest start in Latin America,
which still has the largest number of tractors. The
reasons for this vary from country to country in
the region. An important one, no doubt, is the
existence of large, modern commercial farms and
plantations raising export crops. Others include a
relatively favourable topography for mechanical
cultivation in several countries; government-sponsored
credit policies favouring mechanization; exchange
rates favouring imports; and shortage of labour in
certain areas. The recent increase in mechanization
has, however, been fastest in the Far East and Near
East regions, where the number of tractors more
than doubled over this period, with particularly rap-
id growth in the first half of the 1960s. In part
the increase reflects the initiation in the early part
of the decade of a number of farm mechanization
schemes in these regions by means of government-
operated tractor stations, or government assistance
to private contracting services. However, a number
of government-sponsored tractor schemes have been

" It is doubtful, however, that the figures on the number of trac-
tors in use in the developing countries take full account of machines
which have become obsolete or are out of order.

1966 1967 1968 1969
Per 1 000
hectares

arable land,
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found uneconomical. In some cases more than
30 percent of the total fleet has remained out of use
for six months or even a year, due to lack of spare
parts and absence of maintenance and servicing fa-
cilities.

The limited data available indicate that farm
mechanization in developing countries has so far
taken place on a rather selective basis. For instance,
in India the number of tractors has increased con-
siderably in the states of Punjab and Haryana, which
have the smallest proportion of landless labour
(6 percent), and where demand for agricultural la-
bour has increased at a time when the rural labour
force as a whole seems to be declining due to mi-
gration to the many middle-sized towns which have
grown up recently. As a result, the average daily
farm wage in these areas has nearly doubled since
1964, and the bigger farmers have responded by
substituting more capital-intensive techniques in crit-
ical activities. The trend has been the same in
some areas of West Pakistan, where labour for sow-
ing and harvesting operations has not been sufficient.
High wages during peak seasons are reported to have
promoted mechanization in Morocco also. Double
cropping, which was uneconomic without mechanical
power, has been facilitated by the use of tractors
on large farms. In such circumstances direct dis-
placement of labour does not necessarily take place.
In some areas in fact more intensive farming, particu-

Thousands

1969

Number
DEVELOPED REGIONS

Western Europe 3 093 4 344 4 560 4 759 4 969 5 206 51.4
North America 5 265 5 387 5 413 5 431 5 428 5 415 24.6
Oceania 337 395 409 421 423 428 9.1
Ot her 129 236 256 280 358 396 21.9

TOTAL 8 824 10 362 10 638 10 891 11 178 11 445 29.6

DEVELOPING REGIONS

Latin America 355 507 537 566 597 625 4.9
Far East ' 56 97 107 114 121 129 0.5
Near East 76 III 127 140 157 173 2.3
Africa 84 98 105 112 117 122 0.7

TOTAL 571 813 876 932 992 1 049 1.6

Eastern Europe and USSR 1 444 2 178 2 264 2 372 2 488 2 609 9.3
China (mainland) 52 88 95 98 101 105 1.0

WORLD TOTAL 10 891 13 441 13 873 14 293 14 759 15 208 10.6

' Japan. Israel and South Africa. Exc uding Japan. Excluding Israel. ' Excluding South Africa.



lady since the introduction of high-yielding vari-
eties of cereals, has led to increased farm employ-
ment, and additionally to employment in industries
manufacturing, assembling and servicing the tractors.

In some developing countries, although the num-
ber of tractors and other farm machinery in use has
grown rapidly, supplies have remained inadequate.
This, in the context of general policies of industrializa-
tion replacing imports, has led to increases in local
production. Annual production in 1970 in all de-
veloping countries combined was estimated at from
55 000 to 60 000 units, compared with 30 000 in 1964.
To stimulate output, the wheeled tractor and power
tiller industries in India were exempted from licens-
ing provisions in 1968. Since then, approval has
been given to seven projects for the manufacture
of agricultural tractors in the 14 to 75 hp range,
and two schemes for power tillers, with a total
capacity of 56 000 tractors and 25 000 tillers, com-
pared with the estimated production of 18 000 trac-
tors in 1969. The number of countries where tractors
are manufactured or assembled is increasing gradually,
in several cases as a result of agreement with foreign
firms for complete or partial local manufacture or
assembly. In some countries industries capable of
manufacturing tractor components and tractor-drawn
equipment and implements have also been set up.

In many situations, however, there is at least a
short-run conflict between the gains that can be had
through mechanization and its negative impact on
employment. A number of countries, especially in
Africa, are therefore examining ways of introducing
mechanized and other more capital-intensive tech-
niques that are consonant with their employment
objectives. There is a need for similar studies in
other countries as well. The number of tractors

Medium-term forecasts for cereals

In line with the decision of the FAO Conference at
its fifteenth session in November 1969, the country
coverage of the medium-term forecasts of production,
consumption and net trade in cereals has been furth-
er expanded. The 19 countries covered this year
account for 69 percent of cereal production in the
developing market economy countries, and 45 per-
cent of their cereal imports. The best coverage is
again for the developing Far East (79 percent of
production and 66 percent of imports), mainly be-
cause of the predominant position of India and
Pakistan in the regional total.

The results of the latest forecast, running to 1974,
are presented in summary form in Table I-16. As
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per 1 000 hectares of arable land is low in the de-
veloping regions, and while it is neither feasible nor
economically or socially desirable for developing
countries to attain anything like the degree of mech-
anization prevailing in developed regions, further
mechanization is essential in those countries where
there are limited possibilities of draught animals
providing adequate farm power. At present, power
available per hectare from all sources human,
animal and mechanical in these countries is far less
than the minimum required for achieving optimum
yields. In a recent study, the available power per
hectare was put at 0.05 hp for Africa, 0.19 hp
for Asia, and 0.27 hp for Latin America, against a
requirement of 0.5 to 0.8 hp per hectare " and
this before the widespread use of high-yielding ce-
real varieties lifted the level of technology and in-
creased the power requirement. The Indicative
World Plan for Agricultural Development, which
takes into account the new technology represented
by high-yielding varieties and other relevant factors,
has proposed a growth rate for tractor use of 7 per-
cent per year over the period 1965-85 for the de-
veloping regions as a whole, with the fastest rate
of growth proposed for Asia (13 percent), followed
by the Near East (6.2 percent), Africa (4.8 percent),
Latin America (3.9 percent), and North Africa
(3 percent). If achieved, the, number of tractors in
Asia in 1985 would still n.ot much exceed 1 million,
and in Africa the number would still be below 300 000,
this within an overall increase to about 3 million
for all developing regions combined, compared with
1 million in 1969.

" Report of the President's Science Advisory Committee. Washing-
ton, D.C., The White House, May 1967. Vol. 2, p. 397.

originally explained (in The state of fowl and agri-
culture 1969), the forecasts represent an informed
judgement based on recent trends in yields, area,
production and consumption, and the factors which
affect them in the forecast period particularly the
national policies affecting production and trade,
the progress recorded with current government pro-
grammes concerning cereals, asid the outlook for inter-
national markets. In assessing their significance it
is necessary to keep in mind the various limitations
of the exercise including the inadequacy of many
or the basic data and the uncertainty of forecast-
ing output which is subject to many unpredictable
influences such as weather, particularly in semiarid



areas with limited irrigation, as north Africa. In
particular, trade forecasts are subject to consider-
able uncertainty as even small deviations in fore-
cast production and consumption levels could alter
the trade picture significantly. This is especially so
for those countries very close to self-sufficiency.

The evide,nce on recent performance and the fore.
casts to 1974 presented in Table I-16 are broadly
in line with earlier medium- and long-term expecta-
tions, as presented in FAO'S Indicative World Plan
for Agricultural Development (see The state of food
and agriculture 1969, p. 30), and in medium-term
forecasts presented in previous issues of this report.

Net importers

TABLE 1-16. MEDIUM-TERM (1974) FORECAST FOR CEREAL PRODUCTION, UTILIZATION ANO NET TRADE
IN SELECTED DEVELOPING COUNTRIES

Production

Actual Forecast

19701965-67 (prelim- 1974average inary)
_
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They point toward an increasing degree of self-
sufficiency in cereals in a number of developing
countries, although many will still remain substantial
importers. In the international rice markets, in fact,
inany events forecast in the recent past have already
materialized, as discussed above (p. 10): as a result
of diminishing import needs in a number of develop-
ing countries, and inadequate short-term adjust-
ment of supplies, prices and export earnings of sev-
eral developing exporters have fallen, while developed
exporters have put increasing reliance on subsidiza-
tion of exports and concessional sales.

As already pointed out, recent progress in produc-

Apparent domestic utilization

Actual

1615a-g6c7 (t.n.le97i°m.

' inary)

Forecast

1974 1965-67
average

Thousand nzetric tons

2 054 2 034 -I- 954
3 529 3 696 -I- 212

94 454 110 000 + 8 955
8 764 9 964 -I- 661
1 655 1 684 -I- 651

24 500 26 530 + 1 468

134 956 153 908 + 12 901

6 707 7 385 -1- 258
2 265 3 190 -I- 34
7 293 9 610 + 2 126

16 265 20 185 + 2 418

22 307 23 250 -I- 1 603
2 251 2 750 + 406

24 558 26 000 + 2 009

2 057 2 735 537
624 689 111

4 287 4 902 575
951 1 342 235

1 228 1 202 262

9 147 10 870 + 1 720

184 926 210 963 + 19 048

9 287 13 285 9 374
13 366 16 480 -- 1 549

7 828 8 605 2 693

30 481 38 370 13 616

Net trade

Actual

1970
(prelim- 1974
inary)

Forecast

FAR Ens-r

Ceylon 680 1 064 1 364 I 634
China (Taiwan) 2 244 2 295 2 410 2 456
India 68 627 91 309 109 400 77 582
Korea,Republic of 5 937 6 788 7 624 6 598
Malaysia (West) 881 933 1 320 1 532
Pakistan 17 557 22 814 26 072 19 025

TOTAL COUNTRIES LISTED . . . 95 926 125 203 148 190 108 827

NEAR EAsT

Iran 5 168 6 358 7 245 5 426
Iraq 1 892 2 152 2 940 1 926

United Arab Republic 5 782 6 642 8 210 7 908

TOTAL COUNTRIES LISTED . . . 12 842 15 152 18 395 15 260

LATIN AMERICA

Brazil 17 355 21 993 23 855 18 958

Chile 1 789 1 771 2 357 2 195

TOTAL COUNTRIES LISTED . . 19 144 23 764 26 212 21 153

AFRICA

Algeria 1 383 1 598 2 172 1 920

Ghana 527 487 573 638

Morocco 2 779 4 301 4 519 3 354
Senegal 663 672 952 898

Tunisia 524 655 515 786

TOTAL COUNTRIES LISTED . . . 5 876 7 713 8 731 7 596

GRAND TOTAL 133 788 171 832 201 528 152 836

Net exporters

Argentina 16 781 19 166 25 750 7 407
Mexico 12 276 14 150 17 780 10 727
Thailand 8 713 10 368 12 215 6 020

TOTAL COUNTRIES LISTED . . 37 770 43 684 55 745 24 154

990 670
1 234 -I- 1 286
3 145 -I- 600
1 976 -1- 2 340

722 + 364
1 686 458

+ 9 753 -I- 5 718

-I- 349 140
-I- 113 250
+ 651 1 400

113 + I 790

+ 314 605
+ 480 -I- 393

794 212

459 + 563
+ 137 + 116

14 + 383
+ 279 + 390
+ 573 + 687

+ 1 434 + 2 139

+ 13 094 -I- 9 435

9 879 12 465
784 --1300

2 540 -- 3 610

13 203 17 375



tion has been particularly striking in the cereal-
deficit countries of the Far East, even though the base
period (1965-67) for this year's forecast is unrep-
resentative for the region in that it includes the
two years, 1965 and 1966, when widespread monsoon
failure reduced cereal output in several countries.
Equally striking is the forecast of a further reduction
in these countries' reliance on imports. Overall, the
cereal imports of the Far East countries shown are
expected to fall between 1970 and 1974 by almost
half, with the largest reduction, both absolutely
(3.8 million tons), and in relative terms (by over
50 percent), in wheat. By 1974 cereal imports of
the six countries shown would account for only some
3 percent of their total utilization, compared with
13 percent in the admittedly exceptional years from
1965 to 1967, and 7 percent in 1970, when imports
into some countries of the region were raised by
unforeseen natural calamities and other factors.
India, the largest importer in the region, would be
virtually self-sufficient in foodgrains by 1974 as the
net imports forecast for that year somewhat
over half a million tons would account for only
a negligible share of total foodgrain consumption.
In practical terms, this implies that India's foodgrain
production could exceed domestic needs in years
of bumper crops but still fall short of requirements
if harvests are below average.

Pakistan's net cereal imports in 1974 are forecast
at half a million tons, because paddy production
in East Pakistan may rise more slowly than had
been expected. The imports will be mostly of rice,
which is the preferred cereal and currently in ample
supply in world markets at low prices.

Steep reductions are forecast in the net import of
cereals by Ceylon and West Malaysia. Rice produc-
tion is continuing to increase in both countries and
is forecast to cover all but about 5 percent of their
domestic needs (compared with 44 and 23 percent,
respectively, in 1965-67) while wheat utilization may
decline as consumers shift to rice, the preferred
cereal, as incomes rise and availability improves.
Net cereal imports into China (Taiwan) are fore-
cast to rise further, although at a lower rate than
in recent years. Export availability of rice from
the country is forecast to increase moderately, but
with continuing difficulties in finding export markets
it is likely that some of the surplus may be used as
cattle feed, thereby reducing the forecast import re-
quirements of feedgrains. The Republic of Korea
is another country in the Far East whose cereal
import requirements are forecast to increase in 1974.

In strong contrast to most of the Far Eastern
developing countries shown, the net imports of ce-
reals into the majority of countries in other develop-
ing regions are forecast to remain unchanged at the
1970 level or to increase. The outstanding excep-
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tion is Brazil, which is expected to turn from a net
cereal importer to a net exporter, mainly because of
a further steep increase in its exports of maize. Chile,
too, is expected to reduce its dependence on imports,
particularly in respect of wheat. In all other net
importing countries shown in the table (includ-
ing the Republic of Korea and China [Taiwan] in
the Far East) net imports are expected to remain
constant at the 1970 level or to increase.

This finding which is in line with recent
trends in production, as discussed above and
in Chapter 11 would seem to reflect two circum-
stances of a general nature. First, ma-ny countries
are finding it difficult to expand the cultivation of
the various cereals as rapidly as they might wish,
either because of shortage of suitable land and com-
petition for it by noncereal crops, or because of
difficulties in launching and implementing yield-
raising programmes. In Algeria, for example, it is

planned to shift some marginal wheat land to other
crops for pasture and, although an increase in yields
and output is forecast, some growth in wheat imports
is expected. In Morocco, efforts are being made
to introduce high-yielding varieties of wheat, but
since progress is slow and there are limited possi-
bilities for expanding the rainfed cereal area, only
a small increase in output of wheat and barley is
forecast and imports, which were small in 1970,
are expected to revert toward earlier levels. In
Senegal, wheat consumption continues to grow rap-
idly, as does that of rice, and although efforts
to accelerate the production of rice, millet and sor-
ghum (the main cereals) continue, rice and wheat
imports are expected to be still necessary. In the
United Arab Republic, the reversal in the fall of
net cereal imports mainly reflects the limited possi-
bility of expanding wheat area in view of established
crop rotation schemes and the decision of the Gov-
ernment not to grow any cereals in the " new land,"
that is, land newly irrigated by the High Dam.

Second, in a great number of countries a rapid
increase in demand for coarse grains is forecast for
livestock feed and, to a lesser extent, beer brew-
ing. In some countries, including the United Arab
Republic, Ghana and Senegal, domestic production
is expected to rise sufficiently rapidly to accommo-
date this increase. Ln others, including China (Tai-
wan), the Republic of Korea, Iran and Iraq, an in-
crease in coarse grain imports is forecast.

The increasing demand for coarse grains as live-
stock feed is also a major factor influencing the
prospective cereal trade of the net exporting coun-
tries covered by the forecasts. In the case of Ar-
gentina, about two thirds of the forecast increase in
net cereal exports is for maize and sorghum, despite
a rise also in domestic consumption. Wheat ex-
ports are expected to grow_ little by comparison,



reflecting the relatively less promising prospects for
world trade in wheat compared to coarse grains
which are affecting government policies and farmers'
planting decisions. Mexico, too, is expected to
increase its maize shipments substantially. Another
country which is forecast to ship greatly increased
quantities of coarse grains is Brazil, where maize
production growth has recently surpassed targets,
and use of improved technology is spreading. In
Thailand, where maize exports already exceed those
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of rice, all the increase in net cereal exports is fore-
cast to be in maize, while those of rice are expected
to remain at the current level of about 1 million tons.
The stagnation in Thailand's rice exports is a re-
flection of the increasing competition, limited out-
lets and falling prices in world rice trade in recent
years. Overall, no inciease over the current below-
average level of exports is forecast for the five net
rice exporters covered (Argentina, Brazil, China
[Taiwan], Thailand and the United Arab Republic).



Because of a reduction in industrial production
and diminishing exports, the growth of gross domes-
tic product (GDP) in western Europe (at constant
prices) decreased from 6 percent in 1969 to 4.7 per-
cent in 1970. The slowdown was felt in almost
all the industrial countries of the region except Italy,
where there was some acceleration from 1969, and
the United Kingdom, where expansion remained,
however, very small. The factors mainly stimulat-
ing growth were domestic consumption and invest-
ment in machinery and transport equipment.

Notwithstanding slower economic expansion, em-
ployment continued to rise at the same rate as in
the previous year. This contributed to the infla-
tionary pressures, which were particularly heavy and
widespread during the year under review. Consum-
er prices were typically about 5 to 6 percent higher
than in 1969. These developments strongly affected
the agricultural sector, since they worsened its terms
of trade with other sectors and widened the dis-
parity of incomes between farmers and other occu-
pational groups.

A further slowdown in economic activity was
evident in 1971. The principal stimulating factor
continued to be private consumption, but beca.use
of postponed investments, weaker trade, and anti-
inflationary policies, the gross national product (GNp)
of the industrial countries is not expected to grow
by more than 4 percent.

Agricultural production

Owing in part to unfavourable weather, in part
to policies to discourage, output of wheat and dairy
products, agricultural production in the region re-
mained stationary in 1970 for the second consecutive
year (Table II-l).

Inadequate rain affected crop production in some
countries, and the resulting shortage of animal feed
led to higher livestock slaughterings. This was the
case in Yugoslavia, and also in Spain where cereals,
citrus fruit and livestock were particularly affected.
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At the other extreme, a number of countries had
unusually large increases in output. These include
Sweden, where production recovered after a poor
year in 1969; the Netherland.s, where exports con-
tinue to support production growth; and Greece,
where the recovery in the production of cereals, to-
bacco and olive oil continued. There was little or
no change in output in a number of major produc-
ing countries, including France, the Federal Republic
of Germany, and Italy.

Cereal production fell in most western European
countries. Total wheat production was down by
5 percent, to 48 million tons. Production in EEC
was lower despite a large crop in Italy, and this
brought about the elimination of surplus stocks of
soft wheat. Policy measures to restrict output were
in part responsible, but the main cause was probably
unfavourable weather. Improved weather, on the
other hand, was largely responsible for larger wheat
harvests in Greece, Portugal. and the United King-
dom. Other cereals crops also suffered from bad
weather in several countries and total regional pro-
duction declined by about 5 percent. Production
of rye continued to decline in the Federal Republic
of Germany, the principal producer. Contrary to
the trend, barley crops were smaller in a number of
countries, but the production of maize, which is gain-
ing in importance as a feedgrain, rose by a further
7 percent as a 30 percent increase in France more
than offset reductions elsewhere.

Sugar-beet production in EEC fell by 4 percent.
Poor weather reduced yields in Belgium and the
Netherlands, and in Italy the area was smaller as
sugar beet has become less profitable than some
other crops, despite Community support. As a
result, stocks held by EEC countries were expected
to fall from 1.3 million tons at the end of 1969/70
to 0.8 million tons at the end of 1970/71. Although
the situation has thus improved at least temporarily,
there is an underlying tendency in the Community
to produce excess supplies of about 1 million tons
in years of normal harvests. With higher prices,
potato crops recovered from the low level of 1969,
and production in EEC increased by 3 percent.

Crlapter II. REVIEW BY REGIONS

Western Europe



PRODUCTION IN SE-
LECTED COUNTRIES

(all products)_

The fruit and vegetable sector continued to be
plagued by cumbersome surpluses, in spite of vir-
tually stationary production of tomatoes. Over-
production remains a crucial problem, especially of
apples, pears and certain citrus fruits, and to a less-
er extent of tomatoes and table grapes, as yields
and output are rising more rapidly than demand,
the growth of which is hampered by inadequacies
of distribution channels that keep retail prices high
relative to producer prices. Moreover, the fact that
surpluses are financed by public authorities tends
to weaken the incentive to adapt production to
demand. Subsidies for uprooting poor quality ap-
ple, pear, and peach orchards were introduced by
EEC in 1969, and increased by 60 percent at the end
of 1970 to $800 per hectare.

For wine 1970 was an exceptional year in that
good quality was combined with an abundant har-
vest. French production was 20 percent higher than
the average of the preceding five years, and grape
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harvests were also very large in most other wine-
producing countries, with the exception of Greece,
Spain and Yugoslavia.

The dairy market, which in recent years has been
characterized by surpluses in the northwestern coun-
tries of the region, has virtually regained equilibrium.
The dairy herd contracted at an accelerated pace in
1970 thanks to slaughter premiums and measures
to encourage beef production in several countries,
and the reduced profitability of milk production

especially on smaller holdings because of
official price policies, as well as a continuing decline
in the attraction of dairy farming as an occupation.
Milk production therefore fell again in a number of
countries, especially in Scandinavia, and deliveries
to dairies declined. Butter production was also
lower because of better markets for some other
dairy products. With officially encouraged increases
in both exports and consumption, butter surpluses
have virtually disappeared. At the beginning of
April 1971, EEC butter stocks (including those held
by private traders) amounted to 65 000 tons, over
200 000 tons less than a year earlier.

Stimulated by growing demand, cheese production
continued the recovery of 1969. Dry skim milk
production was not larger, and Community stocks
have been considerably reduced, also because of
larger exports and measures to increase domestic
consumption, including feed use.

Measures taken to reduce the dairy herd in EEC
and other countries of the region contributed to the
3 percent rise in beef and veal production. Another
factor was the recovery of production in the United
Kingdom after the foot-and-mouth epidemic of the
1967/68 winter. Mutton production showed signs
of revival, with increased slaughterings in France
and the United Kingdom, the main producing coun-
tries. Egg production increased markedly in most
of the region, except Denmark and Sweden.

First indications for 1971 suggest an increase in
the region's agricultural output by some 6 to 7 per-
cent, the first significant increment since 1968.
Almost all countries appear to have contributed to
it with the exception of Italy, Finland and Norway,
where production rose only slightly or remained
stationary. Particularly large increases were regis-
tered for Spain, where output was up by over a tenth,
with large increments in wheat and barley, and Yugo-
slavia, where production recovered by nearly 15 per-
cent after a steep fall in 1970. The combined output
of the EEC countries is estimated to have risen by
about 5 percent.

Among the major commodities, there were impor-
tant and widespread increases in output of most
cereals, particularly wheat and barley (16 and 18
percent respectively), and to a lesser extent maize
(8 percent) and oats (10 percent). In part these

EEC 130 142 146 145 148 + 2 127

Belgium-Luxembourg 110 129 133 139 138 1 126
France 135 149 157 152 153 + 1 130
Germany, Fed. Rep.

of 127 138 146 143 143 121
Italy 134 139 135 141 144 + 2 129
Netherlands 123 134 138 142 156 + 10 127

OTHER WESTERN
EUROPE 137 141 143 144 142 1 126

Austria . 133 145 148 154 147 4 138
Denmark 121 123 128 121 117 3 104
Finland 130 135 136 152 155 + 2 139
Greece 171 174 164 174 187 + 7 165
Iceland 147 148 138 142 143 + 1 108
Ireland 121 136 135 135 137 + 1 136
Malta 119 129 160 173 172 1 168
Norway 102 105 114 107 114 1.- 6 100
Portugal 110 123 123 117 120 -1- 3 106
Spain 145 143 156 158 156 1 135
Sweden 93 108 113 95 105 + 10 94
Switzerland 113 122 124 124 127 + 2 99
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Yugoslavia 182 179 173 193 168 13 142

REGIONAL
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All products. 133 141 145 145 145
Food only. . 134 142 146 146 147

Per caput
All products. 120 126 128 127 127
Food only. . 120 127 129 129 128
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increases were in the nature of a recovery from the
1970 reduction, to which better weather, higher prices
in EEC, and a generally improved market situation
because of the disappearance of wheat surpluses
contributed; for wheat, maize and barley new record
levels of regional output were achieved. Particu-
larly large increases in wheat production took place
in Portugal (up by almost 60 percent), in Yugoslavia
(up by 40 percent, to a new high record) and in
Spain and the Federal Republic of Germany (up
by about one third); in France and the United King-
dom the production was higher by a tenth or more.
Spain showed the largest increase in barley produc-
tion; other countries which made substantial gains
were the Federal Republic of Germany and the
United Kingdom.

Milk production is estimated to have remained
more or less stationary in 1971. Cow numbers
appear to have continued to fall despite a relaxation
of the measures to reduce the dairy herd, and pro-
ducer prices for milk have been raised in a number
of countries. Output is estimated to have risen in
the Netherlands and the United Kingdom but to
have fallen in Austria, Denmark, the Federal Re-
public of Germany and Finland. Other countries
showed little change.

There were substantial increases in the production
of pork and poultry, but little expansion in output
of beef and veal. The pig cycle passed its peak in
May and large increases in production are estimated
to have taken place particularly in France, the Fed-
eral Republic of Germany and the United Kingdom,
but no great difficulties were experienced in marketing,
thanks in part to larger exports to eastern Europe.
Poultry ,production increased particularly in the Neth-
erlands, and prices in the region tended to be depressed,
although in this case, too, the market situation was
eased by considerable exports to eastern Europe
and the U.S.S.R. There was little overall change in
the production of beef and veal. High quality sup-
plies were abundant, but demand for lower quality
beef tended to exceed domestic availabilities, and
imports into the majority of countries in the region
were larger in the first half of 1971 than a year earlier.
Supplies of veal in EEC were particularly ample at
midyear and calf prices were at their lowest level
since 1968.

Early estimates of sugar-beet crops in the region
suggest all increase of some 11 percent in sugar
production, with most major producing countries
sharing in the rise. In the horticultural sector, little
or no change was estimated in vegetable production.
The region's output of apples and particularly pears
was smaller than in 1970, but the situation contin-
ues to be characterized by excess capacity and the
increase in the EEC premium for uprooting orchards
is so far reported to have only a limited effect. Wine
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production is estimated to be smaller than in 1970,
with steep reductions in France and Spain, and a
more moderate fall in Italy.

Fishery production

The fishery production of western Europe was
5 percent higher in 1970, after two consecutive years
of decline. This was largely due to increases in
Norway, where landings were 10 percent greater,
and Iceland. Mainly because of rising prices, the
catch value reached a record level.

Norway's catch increase of half a million tons
was due to larger landings of capelin for fish reduction.
Because of a smaller product yield it is less valuable
than traditional Scandinavian raw material fish
such as herring and mackerel, but these were in
short supply because of poor catches, quota regula-
tions imposed for conservation purposes, and the
" upgrading " to food use of a larger part of the
herring catch in response to strong demand for food
fish. Increasing dependence on resources in d.eeper
waters is necessitating a restructuring of the fish-
ing fleet. One step in this direction was the launch-
ing, in mid-1970, of the first Norwegian fish-meal
factory ship. Catches of groundfish, and especially
of cod and pollock, were so good that in spite of ex-
cellent market conditions for virtually all major
products fishing limitations had to be imposed.

In Denmark, strikes were partially responsible for
reduced landings. Disputes between crews and ves-
sel owners also occurred in the United Kingdom,
leading to higher wage costs. Since other costs
were also rising, net revenue from -United Kingdom
fishing operations increased less than expected, de-
spite a moderate expansion of landings and substan-
tially higher prices.

Fish production in EEC countries was somewhat
smaller than in 1969. Landings in the Federal Re-
public of Germany and the Benelux countries were
lower, and French production was about the same
as the year before. Earnings were generally higher
as rising prices more than compensated for increased
costs. In this area, too, wage disputes and crew
shortages were of increasing concern, leading in
some cases to the scaling down of investment plans.
Although frozen fish consumption has made gains
throughout EEC at the expense of wet fish and other
products, in the Federal Republic of Germany the
decrease in wet fish consumption seems to have been
arrested, and some of the old freezer trawlers which
were to have been scrapped were being converted
to wet fish operations.

Catches in Spain and Portugal were somewhat
smaller in 1970, but the effect on income was offset
by an upward movement of prices. Frozen fish



distribution in Spain, which had been stagnating
for some time, increased following improvements in
quality and in market presentation. In Portugal, a
moderate increase in the sardine catch eased diffi-
culties related to raw material shortages in the ex-
port-oriented canning industry. Results in the cod
fisheries, which largely supply d.omestic :markets,
were disappointing.

Forest production

Taking 1970 as a whole, industrial roundwood
production and manufacture of processed forest
products in western Europe increased., while the
persisting inflation in many countries was reflected
in rising prices. As the year progressed, however,
the slowing down of economic expansion had its
effect also on demand for forest products, and by
late 1970 conditions in some markets were easier
than twelve months earlier.

Active demand and higher prices brought a further
increase of about 4 percent in industrial roundwood
:removals in 1970, to 200 million cubic metres,
while the long-term decline in fuelwood production
and use continued. Record levels of production
were reached for most of the main forest prodlicts,
including sawn softwood, wood-based panels, \vood
pulp, paper and paperboard. The steady long-term
growth of sawn hardwood output, however, appeared
to have been checked.. Particle board again showed.
the fastest increase, though at 11 percent it was
much less than the one-fifth increase in 1969. Slow-
er growth of deman.d was the :main factor, but in a
few countries there were also temporary shortages
of production capacity :until the cnd of the year,
when new capacity came on-stream.

Capacity/utilization ratios we.re rdso high in the
wood pulp sector for much of the year, but with
growing competition from North American exporters
and the slowing down of demand, the supply/demand
balance eased considerably in the autumn and stocks
began to accumulate in both producers' and con-
sumers' mills. A series of increases during 1969 and
1970 brought prices of most grades of wood .pulp
above previous peak levels. The more recent in-
crease, applicable to deliveries in the first half of
1971, met greater resistance from paper and paper-
board .proclucers, who were experiencing growing
difficulties in passing higher production costs on
to their customers.

Trade in agricultural, fishery and forest products

Continuing the trend of recent years, the combined
value of western Europe's agricultural, fishery and
forest exports increased by some 12 percent in 1970
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TABLE 11-2. WESTERN EUROPE: INDICES OF VALUE OF EXPORTS
OF AGRICULTURAL, FISHERY AND FOREST PRODUCTS

Preliminary estimates.

(Table .11-2), about the same rate as the previous
year and double the level of the early 1960s. The
now fully implemented Common Agricultural Policy
(cAP) of EEC is giving impetus to intratrade in

agricultural products among the Community coun-
tries while subsidies have recently significantly
boosted ti-te exports of many commodities in

1970, rice, dairy products and oranges to third
countries. Overall, the 13 percent increase in the
value of agricultural exports is to be attributed to a
sharp rise some 12 percent in the volume
of shipments, especially fruit (notably oranges and
grapes), dairy products, wine, poultry, canned meat
and tobacco. The unit value received for all exports
combined averaged about the same as in 1969, with
those for wheat, feedgrains, meat (except poultry)
and citrus fruit somewhat higher, but most others
remaining unchanged or declining.

The movement in export unit values for western
Europe is strongly conditioned by the EEC price struc-
ture, and may therefore differ from price trends on
international markets. In 1970 this was particularly
true for grains: with the exception of maize, world
prices were lower, but unit values for western
European exports either remained unchanged or in-
creased. In the case of rice and dairy products the
opposite was the case, with western European unit
values declining more than world prices.

I See The state of food and agriculture 1970, p. 38-41.

11 1

Slolarert

total 11966 1967,196096911970'
in !

1970

Percent 1957-59 average = 100

AGRICULTURAL PROD-
UCTS 65 168 182 190 218 249 14

Food and fcedstuffs 58 172 188 197 229 261 -F 14

Cereals (11) 256 277 317 384 384
Fruit (5) 162 164. 157 176 187 4 6

Meat (16) 228 249 257 290 313 + 8

Dairy products . (14) 149 161 169 184 234 + 27

Beverages and tobacco 6 162 180 177 194 235 21

Tobacco (1) 133 151 121 120 138 + 15

Wine (5) 179 198 209 237 292 -I- 23

Raw materials . 109 100 102 1(11 93 - 8

FISHERY PRoDuCTS . 179 176 171 193 228 4- 18

FoluisT nitonucrs . 27 147 143 158 180 194 ! 8

Sawnwood (7) 120 101 123 148 152 3

Pulp and PaPer . (15) 160 162 174 191 210 -E 10

Agricultural, fishery
and forest products 100 162 169 1711 204 230 ¡ 12

Change
1969
to

1970

Percent



As can be seen from Table II-2, value gains in
agricultural products in 1970 came primarily from
wine and dairy products, followed by fruit and meat,
while earnings from cereals remained unchanged
despite the rise in unit values. For cereals, this rep-
resented a sharp reversal from the 20 percent in-
crease in 1969. In 1970, shipments of wheat drop-
ped sharply, almost to th.e level of 1968, as the large
increases from both the Federal Republic of Ger-
many and Ital.y (where large stocks had accumulated)
were more than offset by a reduction of some 40 per-
cent in those of France, the largest exporter. As
during most of the past decade, coarse grain exports
continued to expand in 1970 and with unit values
higher their value rose by some 15 percent. Notably
larger earnings were obtained by the Netherlands
and France. Earnings from rice increased by some
25 percent despite a price drop of the same magni-
tude, as exports from EEC member countries no-
tably Italy which are aided by restitutions, were
higher.

Despite the decline in milk production in most of
western Europe, a reduction in stocks of dairy prod-
ucts enabled most countries to increase the volume
of their exports in 1970. The value of both butter
and cheese exports was up sharply (50 percent)
and that of powdered milk also increased, despite
the fact that sales were partially on concessional
terms. Both commercial sales and food aid deliv-
eries of skim milk powder to developing countries,
where the milk recombining industry is expanding,
were larger. The Netherlands, one of' the few west
.European countries which had not reduced its milk
production in 1970, was the chief beneficia.ry (its
earnings from dairy exports were 87 percent higher),
followed by France.

With the exception of beef and veal, earnings from
all kinds of meat exports were higher in 1970 reflect-
ing higher prices (except for poultry) and an expan-
sion in shipments. Important, particularly for pork-
and poultry, were both the larger volume of intra-EEc
trade and of trade with eastern Europe, where markets
are expanding and where trade is encouraged by
EEC export regulations. The largest gain was regis-
tered for pork: earnings, which have been growing
for several years, were up by 34 percent, volume by
almost as much, and prices were slightly higher.
All important exporting countries except Ireland
(which had almost tripled its shipments in 1969)
and Sweden obtained larger earnings, and for the
region as a whole they rose to a level almost twice
as high as in 1967 and more than six times that of
a decade earlier. Poultry supplies in western Eu-
rope were abundant in 1970 and the major exporters
all shipped larger amounts, particularly to eastern
Europe although, with lower prices, earnings increased
less. Beef and veal earnings were lower, reflect-
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ing smaller shipments .from 'Denmark, France, the
Netherlands and Yugoslavia.

The higher value, of fruit exports in 1970 (6 per-
cent) reflected larger shipments of oranges and grapes.
Prices were generally lower, and the volume of fruit
exports, other than oranges and grapes, was smaller.
Spain, which accounts for more than three quarters of
the region's orange exports, increased its earnings by
more than 50 percent after two relatively poor years.
Both trade in and prices of apples were depressed in
1970 as export outlets were reduced because of large
crops in several European importing countries, in-
cluding the Federal Republic of Germany, Switzerland
and Austria. Shipments from .1.taly were down by
25 percent, primarily as a result of competition from
France, which was able to expand its share of the
smaller tinarket.

The volume of troche in wine increased by almost
30 percent in 1970, principally because French im-
port requirements increased after the small 1969 crop.
Another contributing factor was the continued rise
in import demand in traditional importing countries
and the introduction of free circulation of wine in
.the EEc area as of Jun.e 1970, from which Italy and
Greece benefited most-. These two countries increas
ed shipments by 84 and 75 percent: respectively, and
Greece, having become a regular supplier of EEC,
now exports three times as much as in 1967. Both
Spanish and French exports of wine were also larg-
er in 1970.

711-te volume of imports grew at about the same
rate as the previous year (Table 11-3), with coarse
grains, soybeans and soybean oil, and dairy products
(except powdered .milk) replacing wheat and meat
as the -fastest growing items. Coarse grain imports
were some 16 percent larger, with increases of as
much as 50 percent for barley and sorghum. Most
countries, with the exception of :Italy, increased their
purchases. There were also widespread and sharp
increases in purcha.ses of soybeans and soybean oil
in the face of a continued world shortage in compet-
ing oils and meals. Of the largest importers, the
Federal Republic of Germany increased purchases
of soybeans by almost 50 percent and of soybean
oil by 30 percent, the Netherlands and Spain both
took 20 percent more soybeans, and Denmark and
Italy increased their soybean purchases by 30 and
40 percent respectively. France, previously a rel-
atively small importer, took almost eight times more
than in 1969. The principal reductions have been
for groundnuts (14 percent), copra (22 percent) and
sunflowerseed oil (25 percent).

Although imports of all meats combined declined,
those of pork rose by 17 percent as the region moved
through the peak in the pig cycle. Trade among
EEC countries increased sharply, with France, Italy
auci. the Federal Republic of Germany the main im-



TABLE 11-3. WESTERN EUROPE: INDICES OF THE VOLUME OF
IMPORTS OF AGRICULTURAL, FISHERY AND FOREST PRODUCTS

' Preliminary estimates.

porters. Poultry imports, which had failed to in-
crease in 1969, were also larger. On the negative
side, United Kingdom purchases of beef ancl veal
were down from their high 1969 level (although this
fall is partly statistical because of the shift from
dressed carcass to boneless meat) as were those of
Spain asid the Federal Republic of Germany. Of
the major importers only Italy increased its purchases,
by a little more than 10 percent. Imports of all
dairy products except powdered milk were larger.

Among nonfood products, imports of raw materials,
particularly wool and cotton, were lower, reflect-
ing a lower level of industrial activity in several
countries and continued intensification of compe-
tition from synthetic fibres. Fears of restrictions on
textile imports in the United States contributed to a
reduction of wool imports by the United Kingdom
and Italy, and utilization also fell in the Federal
Republic of Germany, Belgium and the Netherlands,
and was barely maintained in France. Similar prob-
lems were encountered by natural rubber, but imports
nevertheless increased slightly above the high level
of the previous year, as did those of coffee and to-
bacco. Tea imports rose by 15 percent, reflecting
a 20 percent increase in purchases by the United
Kingdom from their low 1969 figure following a
return of stocks in that country to more normal
levels.

Share
of

total
in

1970

Percent 1957-59 average-100 Percent

;Change
970 1969', to

1970
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Developments in fisheries trade in 1970 closely
followed those in production, with the quantity of
exports t emaining much the same as in 1969 but with
value increasing substantially. Norwegian exports
of most products were higher in both volume and
value with the exception of stockfish, as exports to
Nigeria have so far failed to recover from the effects
of the civil war. Denmark and Iceland also had
a prosperous year, mainly because of high export
prices of frozen groundfish and fish meal.

United Kingdom imports were smaller in volume
but higher in value. Although the implications of
the new EEC fisheries policy were a major concern
to the domestic industry in the United Kingdom,
as in the other European Free Trade Association
(EFTA) countries, on other grounds there were prospects
for greater market stability in the future. This was
so in the frozen fish market because of policy coor-
dination between the principal exporters the
Scandinavian countries and Canada and because
the minimum price agreement on frozen ground-
fish fillet exports from Scandinavia to the United
Kingdom, which has been in force since the begin-
ning of 1970, has given positive results. In the fish
meal and fish oil market the establishment in mid-
1970 of an export marketing organization in Peru
was considered a stabilizing influence.

The region's trade in forest products continued to
grow in volume in 1970, and even more strongly
in value due to price increases for some of the main
products, notably sawn softwood and chemical wood
pulp, and higher freight rates. Both exports and
imports of pulpwood showed very large increases
last year, with heavy demand in a number of central
European countries and in Norway, the region's
largest importer. By the end of the year, however,
pulp mill stocks had risen to high levels and forward
buying, which liad been stimulated by rising prices,
had been considerably reduced. Contrary to gen-
eral trends in the sector, imports of tropical hard-
wood logs fell back in 1970, partly because imports
in 1969 liad been very large and end-year stocks were
heavy, and partly because of a ca.utious approach by
importers to the development of the 1970 market.

Lower exports of sawn softwood from Austria and
Yugoslavia to the Italian market were only partly
offset by higher exports from northern Europe and
Portugal. The largest increases in purchases were
made by the Federal Republic of Germany and the
United Kingdom; the latter's imports from Canada
recovered strongly when North American prices
improved relative to those in Europe. Trade in sawn
hardwood also expanded, although the strong growth
in European imports from Malaysia and Singapore
was checked in 1970; smaller French and Belgian
imports from these countries were offset by increases
elsewhere.

AGRICULTURAL PROD-
UCTS 76 127 126 128 133 137 3

Food and feedstuffs 47 138 138 139 145 150 1 3

Cereals (11) 142 133 128 129 139 8
Fruit (6) 146 114 113 150 149 1

Oils and oilseeds (7) 136 138 140 145 159 9
Meqt (8) 140 154 151 164 163 1

Dairy products (5) 115 117 121 126 133 6

Beverages and tobacco 16 126 127 131 133 144 6

Coffee (6) 155 159 172 182 186 2
Tobacco (3) 128 138 132 141 146 4

Raw materials. . 13 105 96 99 103 100 2

Wool (8) 94 87 95 99 95 4
Cotton (4) 102 96 92 93 90 4
Rubber (3) 116 116 125 140 142 2

FISHERY PRODUCTS . . 1 167 182 201 193 192

FOREST PRODUCTS . 20 163 167 186 203 209 3

Sawnwood (6) 138 139 151 155 159 -1- 3
Pulp and paper . (8) 181 182 207 232 245 6

Agricultural, fishery
and forest products 100 134 134 139 145 150 1- 3

1966 1967 19681969



Finland's plywood exports to North America
declined sharply, and this was barely offset by larger
exports within the region. Shipments of fibre-
board from northern Europe and Portugal to the
United States also fell in 1970, only partly com-
pensated by higher exports to the rest of western
Europe.

Exports of chemical wood pulp also fell slightly
in 1970, as northern European producers retained an
increasing share for paper and paperboard manufac-
ture. Imports, however, rose by 5 percent, with
increased supplies coming from North America
where demand was reduced. Western Europe's net
imports of chemical pulp thus rose by approximately
570 000 tons in 1970 to about 2.1 million tons. There
was a further increase in the region's trade in paper
and paperboard and particle board but, with the
exception of newsprint, rates of growth were markedly
below those of 1969.

Agricultural prices and incomes

The more pronounced inflation in the region in
1970 raised prices paid by farmers in most countries
more than in 1969. fn contrast, prices received by

FIGURE WI. - WESTERN EUROPE: CHANGES IN INDICES OF PRICES RECEIVED AND PRICES PAID BY FARMERS AND RATIO
BETWEEN THE TWO INDICES, 1969 To 1970
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farmers in general rose less than in 1969, and there-
fore the ratio between the two indices generally
fell (Figure II-1).

Labour was the greatest source of increases in
farm costs in 1969/70, rising in some cases by over
10 percent. Wage rates for unskilled workers rose
in most countries by between 10 and 13 percent, and
by as much as 26 percent in France; only in Belgium,
Denmark, Greece and Norway was the increase
less than 10 percent. The trend of rising wages
has continued into 1970/71, particularly in France,
Ireland, Spain, Sweden and the United Kingdom.
The rise in the average cost of animal feed was less
pronounced than that of wages because some prices
fell, especially for barley. Overall, feed prices re-
mained steady or fell only in the Federal Republic
of Germany, Greece and Switzerland, and in Fin-
land they rose only marginally. In the case of fer-
tilizers, price reductions were more common than in-
creases, reflecting the current surplus capacity of the
fertilizer industry in many countries.

Domestic farm prices of agricultural products mov-
ed broadly in line with the general increases in price
levels, and typically averaged some 4 to 5 percent
above the 1969 level. In only two countries did
prices received by farmers fall: in Spain, and in the
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Federal Republic of Germany where revaluation had
the effect of reducing the Deutschrnark equivalent of
Community prices. In most other countries prices
of farm products were raised to take account of higher
production costs, although the increases varied be-
tween products in accordance with the market situa.-
tion and production policy goals of governments.

Agricultural expenses in Denmark rose by between
7 and 8 percent, and led to increases in home .market
prices being granted for meat, butter and eggs,
with effect from September 1970. In Finland, from
1 April 1970, prices were raised for milk by i percent,
for pork and eggs by about 5 percent, and for beef
by 13 percent. With the exception of wheat, grain
.prices were raised from autumn 1970. The overall
effect was an average price increase of a little more
than 3 percent. Within the two-year (1970/71 and
1971/72) agreement with farm organizations in Nor-
way, price rises in 1970/71 were greatest for live-
stock products other than milk. Oilcake prices were
also raised, but were offset by an increase in subsi-
dies paid for other feedstuffs. To compensate Swed-
ish farmers for the 5 percent increase in consumer
prices, domestic agricultural prices were raised (by
increasing import levies) enough to increase the
farmers' income by 318 million kronor ($61.5 mil-
lion). Revenue increases granted in the United
Kingdom annual price review for 1970/71 amounted
to £54 million ($130 million), against estimated
cost increases on review commodities of £60 million
($144 million). However, farmers' incomes will also
be affected by simultaneous increases in a number
of subsidies and grants (including those on fertilizer
and lime), capital grants, and bonuses to owners
of herds declared free of brucellosis. At the
end of 1970/71 all French farm prices were to
have been brought back to Community levels,
from which they departed after the 1969 devalu-
ation.

Agricultural policies and problems

The agricultural problems of the northwestern
countries of the region remain unchanged. The
quantitative and qualitative adjustment of supply to
dem.and remains incomplete, despite some results,
particularly in the dairy sector. The g::-i-:eral infla-
tion which has raised production costs and
increases in the real .incomes of Nv or i(c i7s in other
industries have prevented the .incorne gap between
farmers and nonagricultural gro ups .from narrow-
ing. The bargaining power of the producers, through
cooperatives and other associations, is improving
only slowly, and governments have come .under heavy
pressure for higher prices and income s-upports.
Since no international measures for supply manage-
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ment are in sight, these pressures may result in further
obstacles to international trade.

As in the past, the formulation of agricultural pol-
icies remains difficult because of the need to find
an appropriate balance between partly conflicting
objectives: price policies which ensure reasonable
incomes for farmers in the short run, while guid-
ing production so that it better matches demand;
and longer term structural policies which, however,
tend to suffer from a lack of financial resources
because of the high cost of short-term market support.

In the meantime, efforts to retrain agricultural work-
ers and facilitate early retirement continue, for both
economic and social reasons. Social security mea-
sures .for the farm population are also being in-
creased, in line with improvements achieved by work-
ers in other sectors. Another relatively new policy
trend is the promotion of regional spe.cialization within
countries, and giving increased attention to the
preservation of the, rural environment, especially for
tourism and recreation, which also offer income
opporttmities for farmers.

POLICIES FOR MARKET BALANCE

Prices continue to play a key role in policies which
ami at adapting production to the rapid changes in
the structure of deniand. Surpluses, mainly of wheat,
butter and skim milk powder, costly to store and
dispose of, \vere largely eliminated in 1970. How-
ever, the reduction in output was due not only to
policies, but also especially for wheat to
weather, and it is not yet certain that the underlying
tendency for surplus production has disappeared.
Besides, in several countries subsidies not tied to
the production of any given commodity are becom-
ing increasingly important.

A major policy objective that has emerged gener-
ally is to increase meat production for both home
consumption and export, combined in the southern
European countries with measures to raise the quan-
tity and quality of their dairy output. The measures
adopted follow three main lines. One is that of
encouraging coarse grain production at the expense
of wheat. Finland, which since 1968 has tried to
cut down total agricultural production by reducing
the area, will now enter into delivery contracts with
producers who carry out such a policy. Austria
has again raised feedgrain prices relative to those
for breadgrains. Spain's second plan (1968-71) aims
to reduce surplus production of rice and hard wheat
in favour of maize and barley for brewing. In
Greece direct payments on wheat production have
been discontinued, and applied instead to fruit and
vegetables. On soils unsuitable for wheat, Portugal's
price policies encourage maize and oilseed produc-
tion. Only Yugoslavia, whose wheat output fell



by 22 percent in 1970, has raised wheat prices (by
20 percent) to encourage production.

Another group of :measures is linlced with those
taken in northwestern Europe to reduce dairy pro-
duction and stocks. In EEC, 290 000 head of cattle
have been slaaightered by 65 000 farmers, who have
agreed to give up dairying completely. Another
250 000 head have been slaug,htered in response to
premiums paid for not selling milk and milk products.
:Both programmes have encouragc.-xl a switch to beef
production, and vvhile the-y have not been continued
into 1971 because the dairy market has improved and
because additional supplies of beef would further
depress pig prices, subsidies for using milk and. skim
milk for animal .feed have been maintained. With the
same aim in mind, French dairy farmers are now
being paid for their milk according to its .fat and
protein content and standard of hygiene, thus en-
couraging less efficient producers to shift away from
dairying. Ireland and Austria ha.ve reduced price
supports for milk and dairy products, while Finnish
farmers will benefit from a new subsidy if they agree
to abandon milk production for at least three years.
Under the Swiss policy, 30 000 dairy cows were slaugh-
tered in 1970, instead of the 5 000 aimed at. Con-
sequently .milk support prices were raised in au-
tumn 1970 and again in spring 1971, but the quantity
for which they are paid remains -unchanged, and
the producers themselves must bear the cost of dis-
posing of any milk in excess of that quantity.

The third policy approach, followed by several coin:-
tries and often combined with the reduction of dairy
outp-ut, is the direct promotion of meat production,
particularly beef. In France, where aid is often
channelled exclusively throu,gh producers' associa-
tions, credit for beef production has been doubled
for 1971, and aims above all at increasing the num-
ber of breeding cows and raising more calves for
fattening. Other measures have been taken to en-
courage the production of pig and poultry meat
and mutton. The 1969 Beef Cattle Incentive
Scheme in Ireland continues. Yugoslavia has modified
quality requirements for beef cattle, leaving the
base price unchanged but raising the average price
to encourage exports of " baby beef." Greek policy
aims at shifting production from unprofitable crops
to livestock, .to achieve self-sufficiency in meat and
dairy products. Nkr.,sw measures announced at the
end of 1970 include support prices for fresh meat,
the setting up of an organization for market inter-
vention, and. various direct aids to encourage meat
production.

A fundamental change is being effected in the
agricultural price policie,s of the United Kingdom.
The system of free imports and retail prices, combined
with deficiency payments to farmers, is being aban-
doned in .favour o:f one similar to that operated for
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many products by EEC, With its minimum import
prices, threshold prices and variable import levies.
Such a system WEIS introduced in 1970 for eggs and egg
products, was extended in July 1971, in agreement with
overseas suppliers, to beef and secondary dairy prod-
ucts, and will be applied to mutton and Iamb in the
future. The existing quotas and voluntary limitations
for butter, cheese and bacon remain in force, supple-
mented by minimum price provisions. Minimum
cereal import prices were to be raised within the
agreement with suppliers expiring on 30 June 1971.
The effect of the new policy will be to raise market
prices and to reduce, although not eliminate, the
deficiency payments, thus shifting some of the burden
of price-inco.me supports from the Exchequer to
the cons-umer. The annual price review gave United
Kingdom farmers an average rise of 9 percent in
guaranteed prices for 1971/72.

STRUCTURAL REFORM POLICIES

National authorities are increasingly convinced
that structural policy in agriculture must be coupled
with social measures to facilitate a shift of man-
power out of farming. However, their policy for-
mulation is hampered by lack of knowledge about
the effect of future technical and economic changes
on the profitability of operations, and hence by
uncertainty as to the desirable nature and size of
farms.

France passed two important laws in 1970 which
aim at facilitating the moder.nization of farm enter-
prises. One, which provides incentives for longer leases
(of at least 18 years) by offering landowners tax ad-
vantages and better rents, will help to alleviate farmers'
indebtedness as they will be less inclined to 'buy the
land they farm. To prevent fragmentation, the other
act grants tax privileges to groups engaged in the
collective farming of private holdings. It also ex-
tends the right to participate in such groups to per-
sons contributing only cash (previously member-
ship was conditional on ownership of land or real
estate), with th.e aim of slowing down or even revers-
ing the movement of capital out of agriculture.

A two-part structurai reform programme was start-
ed in the Federal Republic of Germ.any in early
1971. The first part aims at enco-uraging invest-
m.ent and at the same time improving the distribution
of assistance among farmers according to the profit-
ability and future prospects of their holdings. To
this effect, farmers will be encouraged to prepare
.farin developme.nt plans, which inust accompany any
request .for assistance .under the law. A comple-
mentary programme und.er the same law aims at
improving social conditions in agriculture and forestry,
mainly by helping farmers with unprofitable farms to
leave the land. Since 1970 subsidies are given to



farmers who, by 1972, take their land out of pro-
duction and either sell it or rent it for not less than
12 years.

Structural measures in the Friesland dairying prov-
ince of the Netherlands aiin to reduce within five
or six years the number of holdings from the present
13 000, with an average of 24 cows per farm, to 6 000
with an average of 50 cows, and to increase the size
of arable farms to about 50 hectares. There will
be subsidies for construction and modification of
buildings, as well as slaughter premiums for farms
going out of production, and improved retirement
provisions.

in Austria, a retirement scheme for farmers was
started in 1971 to encourage reallocation of land.
Finland's " soil bank " operation, which aims at
slowing down output growth and matching it more
closely with domestic demand, has been strengthened
and expanded. About 150 000 hectares, or more
than 5 percent of total farmland, have already been
retired. In 1970 the limit on the subsidy per farm
was removed and replaced by a diminishing scale of
compensation. Municipal and other jointly owned
farms can now also benefit, at a reduced rate. A
new farmers' retirement law was passed early in 1970
which, by assisting older farmers to retire, should
reduce milk production.

Spain's development plan (1968-71) emphasizes
land improvement. By 1970, consolidation of farms
had covered 357 000 hectares, 65 000 hectares had
been irrigated and 110 000 hectares reforested. Pro-
ducer associations have been encouraged, particu-
larly for wheat and pigmeat. Under recent decisions
in Portugal, assistance will be given to producer
cooperatives, particularly for fruit and tomatoes,
and also to groups producing tomato concentrate
wishing to increase their exports. Structural reform
of marketing as well as production was the subject
of late 1970 annotmcements, including subsidies and
credit facilities for areas of intensive crop farming,
and the conversion of marginal land to forest and
pasture .

COMMON AGRICULTURAL POLICY

One of the objectives of the Common Agricultural
Policy (CAP) of EEC, specified under Article 39 of
the Treaty of Rome, is to give the agricultural pop-
ulation an equitable living standard. Up to now,
it can hardly be said that this objective has been
reached. Although agriculture in 1969 employed
14 percent of the total labour force, it contributed
only 6 percent to the Community GNP. The in-
adequacies of CAP have become evident in the diffi-
culties experienced in maintaining market equilibrium,
in the heavy financial burdens it places on the cen-
tral authority, and a growing disparity of income
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among farming categories resulting from the cen-
tralized and uniform management of markets. A
memorandum of the Commission in 1968 insisted
on the need for structural reform and social assis-
tance, and in April 1970 firm proposals were put to
the Council. In the course of the year inflation
accentuated the relative decline of agricultural in-
comes. At the same time, however, surpluses were
eliminated. Consequently, in spite of or pos-
sibly because of possible accession to the Com-
munity of countries with lower agricultural prices,
the Commission proposed the raising of prices
which had stood still for three or four years. How-
ever, it also asked that the granting of higher prices
be tied to a decision on structural and social pro-
grammes, the whole to be considered an inseparable
means of making a too uniform policy more selective.

Concerned over the worsening economic and so-
cial situation of farmers, and under pressure from
their organizations, the Council subsequently adopt-
ed a resolution regarding the new orientation of the
Common Agricultural Policy. For 1971/72 it fixed
somewhat higher prices than those proposed by the
Commission (see Table II-4) and announced mea-
sures which will make the implementation of the
Mansholt plan possible.

At the same time the subsidy on skim milk powder
for animal feed was raised, with the overall effect
that milk and beef will become more profitable in
relation to crop production. The stimulus to beef
production has a logical place among the measures
to reduce the Community's deficit in that commodity.
In the case of milk production, concern has been

TAI31 E 11-4. EUROPEAN ECONOMIC COMMUNITY : PRICES
EFFECTIVE IN 1971/72

'1 unit of account = S1.00.

Level
in

1971/72

Increase
over

1970/71

Level
in

1971/72

Increase
Over

1970/71

Units of
account
per ton

Percent
Units of
account'
per ton

Percent

Soft wheat . . 109.44 3 100.72 2

Durum wheat 127.50 2 119.85 2

Rye 100.42 3 92.82 2

Barley 100.21 5 92.02 4

Maize 96.90 1

Rice (husked) 202.00 1

Beef 720.00 6

\fell 942.50 3

Milk 109.00 6

Butter 1 780.00 3

Skim milk powder . . 470.00 13

Indicative or target Intervention
price price



expressed that the price increase might compromise
efforts to reduce surpluses and prevent their reap-
pearance. However, the price for butterfat was
raised by only 2.6 percent, compared with 13.9
percent for protein content, while in the case of skim
milk powder used for animal feed the large increase
in the subsidy should prevent stocks from rising
again to 1969 levels. The overall effect of the price
rises for dairy products will probably be some en-
couragement to veal, pork and poultry production.

The new cereal price relationships may encourage
the reemergence of surpluses of soft wheat and even
more of barley, which is bc.-:ing increasingly replaced
by maize in animal feeding. Increases in wheat
and barley output are most likely in France, be-
cause prices there will have risen to the new Com-
munity level before the end of the 1970/71 season,
after separation at the time of the 1969 devaluation.

Compared with the original programme and that
of 1970, the structural and social proposals of the
Council can only be viewed as an initial affirmation
of the need to modernize farming according to com-
mon, instead of differing, if not contradictory nation-
al criteria. A step forward is the link they provide,
for the first time, between price and structural policy,
but the means of carrying out structural policy have
been greatly reduced. Farmers aged 55 to 65 years
leaving agriculture are to get a life pension of $600
a year, plus a lump sum according to area, instead of
the $1 000 proposed by the Commission, which also
suggested payment to farmers aged 45 to 55 years
who undertake to retire at the age of 55. By way
of comparison, France has granted since 1964 some
300 000 retirement pensions averaging $510 a year
and it is expected that 60 000 more will be granted
in 1971. These pensions are paid to farmers aged
65 whose retirement makes way for the young or
for the enlargement of farms. In predominantly rural
and in mountain regions the pension is payable from
the age of 60. The Federal Republic of Germany
and the Netherlands operate similar schemes. It
is in Italy, where there is no retirement scheme and
where 21 percent of labour is in agriculture, that the
Community decision could have most effect. How-
ever, in spite of the special benefits which will be
granted to the poorest regions, after taking account of
Italy's contribution to the common fund the burden
on that country's national budget will be heavy.

For farmers continuing to farm, a selective system
is envisaged, reserving aid for those with adequate
skills who submit a development plan covering a
period up to six years, or longer in some regions.
Income will be at least comparable with regional
nonagricultural income. The proposal is less pre-
cise and exacting than the Commission's and leaves
more to the discretion of national governments.
Assistance includes a guarantee on borrowing, ex-
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cept for land purchase, and limitation of interest to
5 percent, but there is no capital grant or income al-
lowance for those whose starting point is less secure.

Community financing will as a rule be 25 percent
rather than the 50 percent requested by the C0111-
mission. It may, however, reach 65 percent in some
ill-favoured regions, particularly in Italy. For the
first four years, 1 500 million units of account are
allocated, including both accumulated reserves and
the 285 million units of account a year already allot-
ted for structural policies by the European Agricul-
tural Guidance and Guarantee Fund. At the end
of the four years the possibility of an increase will
be considered. The efficiency of the programme
will ultimately depend on the national authorities,
who retain executive powers. In addition, much
will depend on the active participation of farmers
a basic premise of the original proposals which
will be largely determined by the attitudes taken by
farmers' organizations.

ENLARGEMENT OF EEC

The agreement reached concerning the member-
ship of the United Kingdom in EEC, which will come
into effect on 1 January 1973 if ratified by the legis-
lative organs of all of the countries concerned, pro-
vides for the gradual application of the Common
Agricultural Policy during a transitional period run-
ning to 1977 or, for some measures, the end of 1979.

Agricultural prices in the United Kingdom, which
are presently below the Community level, will be
increased in six equal steps between 1 April 1973
and 31 December 1977. With only two exceptions,
the United Kingdom will apply fully the system
of Community preferences. The first, the acceptance
of which was facilitated by the recent disappearance
of surpluses of milk products,2 concerns United
Kingdom imports of butter and cheese from New
Zealand, as discussed on p. 68. The second in-
volves the Commonwealth sugar producers. The
Commonwealth Sugar Agreement will continue to
operate as before trntil its expiry in December 1974,
at which point EEC will decide what terms of access
it can offer to the less developed of the supplying
countries under the Agreement (that is, all except
Australia). As the agreement with EEC explicitly
states that the interests of these countries will be
safeguarded, it is expected that their exports to the
United Kingdom will be maintained at about the
present level. It was also agreed that these countries
would be eligible for associate membership or bilat-
eral trade agreements, for which the negotiations
would take place in 1974 when the Yaounde; Con-
vention comes up for renewal.

See 11. 12.



As regards the structural agricultural policy, the
agreement contains assurances for safeguarding the
future of hill farming, which in the United Kingdom
employs 17 000 people full time and provides 7

percent of the agricultural production on 30 percent
of the cultivated land. Government subsidies could
be continued, as in Italy, on the condition that they
are in accordance with the Community's rules of
fair competition and the CAP.

The United Kingdom's contribution to Community
expenses will increase gradually during the transition
period, from 8.64 percent in 1973 to 18.92 percent
in 1977, the latter figure corresponding to the coun-
try's proportion of the GNP of the enlarged EEC.
After a further transitional period of two years, the
country will participate fully in the financing of
the CAP by passing to the Community, like other
member countries, all of its receipts from customs
duties and import levies and a part of the value
added tax.

Negotiations with the other three countries which
have also applied for membership (Denmark, Ireland
and Norway) are expected to be concluded toward
the end of 1971. Broad agreement on the agricul-
tural aspects of the terms of entry have already been
reached, including immediate application of the Com-
munity preferences, equalization of agricultural prices
in five steps, a progressive elimination of tariffs
between member countries, application of the com-
mon external tariff and participation in the financing
of Community expenses. The problems which re-
main to be solved arise from the specific characteris-
tics of each country's agriculture, such as the compe-
tition faced within the Community by some of the
major farm exports of Denmark and Ireland, and
the difficult conditions for agriculture in Norway,
for which the continuation of some degree of protec-
tion is sought.

EEC FISHERIES POLICY

After more than seven years of study and negoti-
ation, a common fisheries policy was adopted by EEC
in October 1970, with effect from 1 February
1971.

The policy includes regulations on the establish-
ment of common structures and of a common mar-
ket organization. The structural regulation provides
for equal access by all member countries to the ma-
rine fishing areas under their jurisdiction, except for
certain coastal zones where the population is heavily
dependent on fishing, and where access may there-
fore be restricted during the next five years. Criteria
are defined for national financial support of research,
development and training activities to improve tech-
nical efficiency and provide higher living standards
for fishermen.
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The second regulation covers market support and
protection. Market support is to be achieved by
encouraging the establishment of product quality
standards and the formation of producer organi-
zations authorized to withdraw products from the
market, and by government intervention through
partial reimbursement to the producer organizations
of the costs of withholding products for which mem-
bers have been indemnified, purchase of fresh sar-
dines and anchovies, aid to private storage of certain
frozen products, and deficiency payments for fresh
tuna.

Imports are subject to a common external tariff.
In addition, for certain fresh, chilled and frozen fish,
a reference price system has been established under
which imports may be suspended, limited, or made
subject to a compensatory tax, if offered at entry
prices calculated to be below the reference prices.
In the case of some commodities, where reference
prices would be seriously opposed by third countries,
national quantitative restrictions on imports are to
remain in force. Exports subsidies may be paid
to cover differences between EEC and world prices.

Implementation of the common fisheries policy will
be the responsibility in the first place of producer
organizations and national governments. The Com-
munity itself will establish ceilings on withdrawal
prices which producer organizations may set, and
will fix " orientation " prices to determine reimburse-
ments for products withdrawn from the market,
" intervention " prices relating to government pur-
chases of fresh sardines and anchovies, a Community
" producer " price for fresh tuna to guide govern-
ments in making deficiency payments, and " refer-
ence " and " entry " prices governing protection
against imports. It will also provide financial assis-
tance, from its agricultural support fund, to national
governments to rneet expenditures for promoting
structural reform and market support tied to certain
product quality standards and protection. To carry
out these functions, two committees, on fishing
structures and on fish management, have been created
under the Commission.

The suitability of the newly established policy
for an enlarged EEC including the United Kingdom,
Ireland, Denmark and Norway has, however, been
questioned. Doubts relate to fears about economic
hardship for coastal fishermen under the open access
clause and the impact which the possible consolida-
tion of shore facilities would have on fishery opera-
tions in more remote areas. Agreement was, in fact,
reached during the course of the negotiations with
the United Kingdom to reconsider the provisions of
the new fisheries policy regarding access to fishing
territory of coastal states. On the marketing side,
problems are expected to arise in connexion with trade
among members of an enlarged Community, for



instance because the policy would threaten the exis-
tence of the EFTA understanding on frozen fillets
which has brought about some degree of stabiliza-
tion in this key sector.

FOREST POLICIES

In western Europe, as in North America, grow-
ing concern about the preservation of the environ-
ment has caused a number of governments to take
action. Both the United Kingdom and France
have created ministries of environment, while in
the Federal Republic of Germany a national environ-
mental committee has been established in which
foresters are given primary responsibilities.

While the environmental aspects of forestry may
in the short run limit the extraction of timber in
many countries, the growing area of marginal and
former farmland being reforested is a partial guar-
antee for a reasonable balance between supply and
demand for wood in the region, or at least against
the emergence of major longer term imbalances.
Theoretically, the region's forest resources are
considered sufficient to satisfy a considerably great-
er demand for wood than exists today, and forest
improvement measures, including the use of fertil-
izer, will in the short term add to their production
potential.

In the meantime, problems of exploitation are aris-
ing from the increasing scarcity of labour and rising
wages in rural areas. This is resulting in a higher
degree of mechanization and the use of teams of high-

Economic expansion in the U.S.S.R. accelerated
in 1970, the net material product increasing by 8.5
percent, compared with 5 percent in 1969. In
eastern Europe the relatively poor performance of
agriculture held back growth, which for all coun-
tries combined remained virtually unchanged at
about 5.5 percent. Poland alone showed an accel-
eration. Industrial output grew faster everywhere,
averaging about 8 percent, and was roughly the
same in eastern Europe and the U.S.S.R. The
rate of increase in labour productivity was also
greater, averaging 7 percent in 1970 compared with
5 percent in 1969. In general, the growth of indus-
trial employment tended to slow down and averaged
only 1 percent in 1970.
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ly skilled permanent forest labour. On the other
hand, seasonal work in forests is an important source
of income for small farmers, particularly in some
Nordic countries and Austria and Switzerland, and the
loss of such earnings would be a severe economic
blow for them. The fact that most European private
forests are scattered and generally small is, moreover,
a serious obstacle to more rational management
practices and better returns. Cooperative manage-
ment systems are being tried successfully, for exam-
ple in Sweden, and are favoured by new legislative
action in France and the Federal Republic of Ger-
many. They facilitate investment to increase pro-
duction and mechanization, and are thus an impor-
tant component of the efforts to combat the profit
squeeze that has developed over the past two de-
cades.

At its fifteenth session, the European Forestry
Commission considered that before meaningful new
forest policies could be formulated, it was necessary
to have an adequate, realistic evaluation of the in-
direct and environmental benefits which the forests
give to society. The identification of type and com-
position of long-term requirements for raw wood
materials is also important, particularly with regard
to size, and thus whether management should aim
at the production of large- or small-sized raw ma-
terial. Demand for the latter is growing much fast-
er, but harvesting costs are greater than for large-
sized wood. The rather rapidly changing technol-
ogy of industrial wood processing may also lead
to at least a partial change in traditional rotation
cycles a.nd the species composition of the forests.

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

Agricultural production

Although 1970 was a relatively poor year for
agriculture in many eastern European countries,
the steep recovery in the U.S.S.R., where output
had fallen in 1969, brought the production index
for the region as a whole up by 6 percent (Table II-5).

Most major crops and livestock products partici-
pated in the 9 percent increase of output in the
U.S.S.R. (Table II-6). The cereals crop was excep-
tionally good, a large yield increase more than
compensating a reduction in area. Output rose by
15 percent to 186 million tons,3 a level sufficient for

'Includes 7.6 million tons of pulses.



the plan target - an average of 167 million tons
a year in 1966-70 - to be reached. Wheat output
increased by 25 percent to 99.5 million tons, still
slightly less than in 1966; rye and barley harvests
also increased greatly, oats to a lesser extent, but the
maize crop was down by one fifth. Most other
crops showed - in contrast to 1969 - increases in
1970, but sunflowerseed production fell a further 5
percent, and flax output was also smaller. Five
percent more fruit was delivered to the State, and
sugar-beet production increased by 10 percent.

In eastern Europe bad weather was widespread
and the combined production index for the area
fell slightly. Output was affected particularly in
Romania and Hungary, where floods caused loss of
production on 560 000 and 300 000 hectares re-
spectively. The largest increases in total output in
eastern Europe, by 4 percent, were achieved by Al-
bania and Bulgaria, although compared with their
ambitious plan targets the growth was not considered
satisfactory, especially in Bulgaria where drought had
caused a setback in 1968. Czechoslovakia, which after
two years of exceptionally good weather had reached
or even passed the medium-term plan targets by 1969,
had anticipated only a marginal increase in 1970.
In Poland, the 2 percent increase in production was
not nearly enough for full recovery from the 1969
losses. Toward the end of the year, in fact, steep
increases in food prices were announced, although
these were subsequently cancelled in March 1971
after supplies had been increased through imports.
In flood-stricken Hungary and Romania total out-
put declined by about 5 percent. The damage seems
to have been greatest in Romania where output
in 1969, moreover, had failed to make good the set-
back of the previous year. Scanty information on the
German Democratic Republic indicates that total
output did not increase and may even have declined
slightly from the already low 1969 level.

The setback to crop production in eastern Europe
in 1970 was mainly in grains, which in recent years
have withstood adversities of weather fairly well,
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TABLE - EASTERN EUROPE AND THE U.S.S.R.: ANNUAL
CHANGE IN AGRICULTURAL PRODUCTION, 1966-70, AND 1970-71

TARGETS

Preliminary estima es. - Revised plan target. - 3 From 1968
onward the data are not strictly comparable with those for the
previous year because of a change in the price base.

but the output of which in 1970 contracted by some
10 to 11 percent. The largest falls, of about 20 per-
cent, occurred in Hungary and Romania, but out-
put declined also in Poland and Czechoslovakia, by
14 and 8 percent respectively. A record maize har-
vest and a moderate expansion in wheat output raised
total grain production in Bulgaria by about 15 per-
cent, and there was a rise of about 4 percent in Al-
bania. Output in the German Democratic Republic
is reported to have been unchanged or slightly small-
er than in 1969. Sugar-beet production expanded by
3 or 4 percent: there were excellent harvests in Bul-
garia and Albania, but in Romania and Hungary

1966 1967 1968 1969 1970
actual

1970
target

1971
target

Percent

ALBANIA

Crops 23.0
Livestock products.
Total 12.5. 16:6 4:6

7.0
17.0

BULGARIA

Crops 19 0 1.8 --10.4 5.3
Livestock products. . 5.8 6.9 1.3 3.3 8.2
Total 14 3 3.5 -- 7.3 2.2 4.0 '12

CZECHOSLOVAKIA

Crops 21 3 5.3 6.4 1.1 - 3.3 --1.5
Livestock products. . 3.0 5.7 4.8 0.8 5.7 1.9
Total 11 0 5.6 5.5 1.0 1.3 0.3

GERMAN DEMOCRATIC
REPUBLIC

Crops 34 9.4- 1.9 --15.1
Livestock products . 4.8 2.3 3.6 0.9
Tot.' 41 5.5 1.0 - 6.3

HUNGARY

Crops 11 6 3.6 -- 1.2 12.3 -- 12.0
Livestock products. . 4.0 4.7 2.8 -- 4.0 7.0 2 to 3
Total 83 4.1 0.5 5.2 -- 5.0 1.0

POLAND

Crops 5 1 3.7 5.2 4.1 4.2 2.0
Livestock products. . 5.4 0.3 3.1 0.7 -- 1.4 1.0 3.0
Total 52 2.4 4.4 - 4.7 1.9 2.9 '2.5

ROMANIA

Crops 16 5-1.9 -- 3.9 5.4 -12 to-15
Livestock products. . 12.3 7.7-3.03.0 -- 9.8
Total 14.0 1.8- 3.6 3.1 --- 5.4

U.S.S.R.

Crops 13 0 6.0 - 6.0 10.4
Livestocic products. . 4.0 2.9 2.0 -1.0 7.0
Total 86 1.4 4.5 - 3.3 8.7

- 100
Eastern Europe . . . 147 153 155 154 152 - 135

U.S.S . R 175 174 183 176 191 -I- 9 152

REGION 165 166 173 168 178 -I- 6 146

TABL 1-5. - EASTERN E4UROPE AND THE U.S.S.R.: INDICES
OF AGRICULTURAL PRODUCTION

Per
caput

1970 Change agri-
1966 1967 1968 1969 (pre-limi-

1969
to

ultural
produc-

nary) 1970 tion
in

1970

1952-56
1952-56 average - 100 Percent average



output fell by about 11 percent and more than 30
percent respectively. Potato production in Poland
was near the record level of 1968, but in Czechoslo-
vakia, the German Democratic Republic and Roma-
nia output was well below the levels of the first
three years of the 1966-70 plan. Output of fruit
and vegetables varied from country to country, with
particularly good results in Poland. Production of
fodder crops was generally good, especially in
Czechoslovakia and Hungary.

Increases in meat production in the region have
come to depend inuch more on pigs and poultry
than on cattle. In the U.S.S.R., for example, out-
put of beef and veal fell in 1970 by 4 percent, but
that of pigmeat rose by 10 percent and of poultry
by 22 percent. Egg production in that country rose
again, and yield increase led to higher milk pro-
duction. In eastern Europe the output of live-
stock products increased in 1970 everywhere ex-
cept in Poland and Romania. In most other coun-
tries production of beef and veal was slightly less
than in 1969, but this was more than offset by large
increases in production of pigmeat and poultry.
In Czechoslovakia output of meat rose by near-
ly 7 percent. Large-scale production of poultry
was stepped up in many countries, especially in
Bulgaria and Hungary, where increases of 30 and
24 percent, respectively, took place. Pig numbers
in these two countries rose by 20 and 26 percent
respectively, due to excellent results on the large
state and collective farms and to improved condi-
tions on the small private holdings. Output of
milk and eggs was larger everywhere in eastern
Europe.

An examination of the results of the period from
1966 to 1970 suggests that the bases for production
have continued to expand and improve, and that
setbacks have been due to weather. True, planned
output targets were reached or exceeded only in
Czechoslovakia and Poland, the other countries
having shortfalls. Even so, as data in Table II-7
indicate, progress of production between 1961-65
and 1966-70 was more rapid than between 1956-60
and 1961-65, except in the German Democratic Re-
public. At the same time it should be noted that
most, in some cases all, of the improvement in the
rate of growth of total agricultural production took
place in the crop sector. The annual rate of growth
in livestock production increased substantially only
in Czechoslovakia, although from a relatively low
level. In Bulgaria it slowed down slightly, but re-
mained comparatively high.

First, largely unofficial, estimates for 1971 suggest
that agricultural output in the U.S.S.R. will remain
at roughly the same level as the previous year, while
in most eastern European countries it is expected to
increase. The regional total may therefore increase
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TABLE 11-7. - EASTERN EUROPE AND THE U.S.S.R.: CHANGES
IN RATE OF GROWTH OF AGRICULTURAL PRODUCTION

Partly estimated.

by some 1 to 2 percent. Wheat output will probably
be fractionally lower: larger crops are expected
throughout eastern Europe but it is unlikely that
the harvest in the U.S.S.R. will reach the exception-
ally high level of the previous year, because of the
late ripening of crops in eastern and northern areas,
and the consequent danger of damage by autumn
rain and snow. Coarse-grain harvests in the region
are estimated to be some 4 percent larger, with a
sharp rise expected in the output of maize, possibly
up by as much as 25 percent in the U.S.S.R. and
Romania, and by more than 10 percent in Hungary,
where good weather contributed to early ripening
and harvesting, and in Bulgaria. The rye harvest
should also be larger, primarily because of a sharp
increase in the Polish crop. Potato harvests were
expected to be considerably larger in Czechoslova-
kia and Romania, the smallest producers, but un-
changed or smaller elsewhere. Sugar production is
expected to show a recovery in Romania and Hun-

1956-60
to

1961-65

1961-65
to

1966-70

Percent per year
BULGARIA

Crops 3.9 '4.7
Livestock prod ucts 4.9 '4.6
Total 4.3 4.6

CZECHOSLOVAKIA

Crops -- 0.4 3.4
Livestock product s 1.3 3.6
Total 0.5 3.5

GERMAN DEMOCRATIC REPUI3LIC

Crops 0.9
Livestock Prod UCtS 2.7 '3.0
Total 1.8 '1.0

HUNGARY

Crops 1.0 '3.0
Livestock products 2.5 '2.5
Total 1.6 '2.8

POLAND

Crops 2.8 3.4
Livestock products 2.3 2.3
Total 2.6 2.9

ROMANIA

Crops 2.3
Livestock product s 3.4 '4.8
Total 3.2 4.2

U.S.S.R.

Crops 2.2 4.2
Livestock product 2.6 3.7
Total 2.3 3.9



gary from the losses sustained in 1970, and with
some increase also likely in the U.S.S.R. the regional
total should rise by some 4 percent. Sunflowerseed
and cotton crops are both estimated to have been
slightly larger.

Meat production in the region is thought to have
shown some increase in 1971. In the U.S.S.R.,
production on the state and collective farms was
reported to have risen by 8 percent; there was little
expansion in beef and veal, but the output of pork
and poultry meat continued to rise in line with the
recent trend. In eastern Europe, early data for
1971 show little progress in meat production, despite
efforts to increase it, especially pork. The only
substantial expansion reported regards Hungarian
output of pork, but the country remains a minor
producer.

Fishery and forest production

The region's fish production rose by slightly more
than 5 percent in 1970, reflecting an increase in the
output of the U.S.S.R. (accounting for nine tenths of
the total catch in the region) which remains one of
the world's top four producing countries. U.S.S.R.
output has more than doubled over the last decade

from 3 million to almost 7 million tons with
marine fish, particularly cod and related species and
mackerel, registering the most rapid gains. Increas-
ing attention is now being given to the development
of inland fisheries and the production of freshwater
fish is expected to do-uble by 1975. Among the other
countries in the region there was a rapid increase
in Poland, where output rose by almost 10 percent
in 1970 to nearly 500 000 tons.

Roundwood removals in the U.S.S.R., excluding
removals from state farms, rose by about 6 percent
in 1970. Part of this increase went into roundwood
exports to Europe. Scanty evidence from eastern
European countries suggests that there, too, removals
rose above 1969 levels.

After reaching record levels in 1969, it is estimated
that U.S.S.R. production of sawn softwood and hard-
wood remained more or less stable in 1970. In
eastern Europe, a steady downward trend in sawn
softwood output between 1966 and 1969 was reversed
in 1970, with each of the three main exporting coun-
tries Romania, Poland and Czechoslovakia
raising its production. Output of sawn hardwood
in eastern Europe remained steady in 1970. In the
wood-based panels sector, previous trends were
maintained in 1970, with further growth in production
in eastern Europe of particle board and fibreboard
and little change for plywood. In the U.S.S.R.,
moderate growth occurred in the production of all
three types of panels.
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Trade in agricultural products

Data on the trade of eastern Europe and the
U.S.S.R. were still insufficient at the time of writing
to allow the calculation of the usual regional trade
indices for 1970. The U.S.S.R. continued in its
:position as a net grain exporter for the fourth consec-
utive year, although on a smaller scale than the
year before because of the poor 1969 harvest. The
volume of gross exports of wheat was some 20 percent
smaller than in 1969 (4.7 million tons as compared
with 6 million tons), while gross imports increased
from 38 000 tons to some 1.8 millions tons, thus
reducing the net export balance to less than half
that of the previous year. Exports of flour were
about one third larger. Despite the bumper grain
crop of 1970, the U.S.S.R. has agreed not only to
take the 1 million tons of Canadian wheat remaining
from the 1966 long-term contract, but to purchase
an additional 2 million tons for delivery by the end
of 1972. These decisions may have been influenced
by the less favourable crop forecasts for 1971, but
in part the purchases may go to third countries,
namely eastern Europe and Cuba, as well as to the
eastern areas of the U.S.S.R., since transport costs
may be lower than if the grain were shipped directly
from the country's own wheat lands.

Generally reduced harvests in 1969 and 1970 and
the continued rise in domestic consumption also
caused a drop in exports of edible vegetable oils
(largely sunflowerseed oil) from 696 000 tons in
1969 to 372 000 tons in 1970. Imports, consisting
mostly of olive, coconut and palm oils purchased
from developing countries, rose from 23 600 to
64 000 tons. For sugar, U.S.S.R. imports from
Cuba, which are estimated to have exceeded 3 million
tons compared to 1.3 million tons in 1969, were
the highest since 1961. At the same time, exports
of refilled sugar increased moderately from 1.4
to 1.5 million tons.

No information is yet available on exports of
meat, which declined sharply in 1967 and 1968 as
a result of difficulties in the livestock sector, but
since the production of beef and veal has continued
to decline, it would seem likely that shipments have
fallen even further in 1970. At the same time, im-
ports llave more than doubled, making it likely that
the country has returned to the position of being
again a net importer, for the first time since
1965.

In addition to wheat, sugar, meat and vegetable
oils, larger imports of many other commodities were
also a feature of the trade of the U.S.S.R. in 1970.
These include eggs (up by one quarter), fish (14 per-
cent), tea, citrus fruit and all principal agricultural
raw materials. Imports of cocoa beans remained
unchanged, while those of coffee fell by about 15



percent following an increase of more than one
quarter in 1968 and of one half in 1969.

In eastern Europe the progress made in the grain
sector over the last few years continued to be re-
flected in trade in 1970, as the impact of the setback
to production in that year had not yet been felt.
In Hungary, for example, wheat and maize exports
were both substantially above the high 1969 levels,
and with a notable decline in imports as well, net
exports have risen further. Bulgaria's exports of
both wheat and maize were reduced by 11 and 16
percent, respectively, but the reduction of wheat
imports from 400 000 tons to only 50 000 tons
and the virtual elimination of those of maize have
resulted in an increase in net exports.

For sugar, the exports of Czechoslovakia and Po-
land, the two largest exporting countries, were in-
creased while those of Romania were reduced by
60 percent. Czechoslovakian imports, consisting pri-
marily of Cuban sugar, rose sharply, and most
other countries also took larger amounts.

Incomes in agriculture

Information on incomes of the agricultural popu-
lation is sketchy, but on the whole there seems to
have been little improvement in 1970. Only in
Hungary was the increase in agricultural income -
about 12 percent, in spite of the reduction in agri-
cultural output - considerably greater than the rise
in other sectors (7 percent) [Table II-8]. Accord-
ing to official estimates, the earlier gap between
agricultural income and nonfarm wage income has
been virtually eliminated.

In Czechoslovakia, where the total cash income
of the population (including pensions and social
benefits) expanded at the anticipated rate of 4 per-
cent, total income from agricultural activities increased
by only 1.6 percent, compared with 3.9 percent for
total nonagricultural income. This is in contrast

TABLE II-8. - HUNGARY: MONEY INCOMES OF THE POPULATION

Preliminary estimates.
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with 1969, when the difference in the two growth
rates was rather small, and 1968 and. 1967, when
agricultural income grew considerably faster than
total wages (Table II-9). Agricultural income in
Poland, which had fallen 9 percent in 1969, is re-
ported not to have risen appreciably in 1970. Total
incomes in cash and kind in Romania fell in spite
of an increase in the payments to members of the
cooperatives from reserve funds of collective and
state farms. Indications are that farm income in
Bulgaria rose in 1970, but since there was no increase
in either 1968 or 1969 it seems certain that, for the
period 1966-70 as a whole, it remained markedly
below the medium-plan target, while nonagricultural
wage income did better than expected.

Agricultural policies

There were few significant changes in agricultural
policies or in institutional arrangements in 1970.
The main emphasis in most countries was on efforts
to implement and improve policies which had been
adopted in recent years. The new five-year plan
(1971-75) of the U.S.S.R. is evolutionary rather than
radical in approach.

Concentration and specialization of production
and the development of more advanced forms of
vertical integration have a high priority everywhere
in eastern Europe, and are likely to become the cen-
tral policy issue in 1971-75 plans. In several coun-
tries, particularly Czechoslovakia, Hungary, Romania
and the U.S.S.R., the development of large-scale
" combinates " is regarded as the most promising
way to solve the meat problem, but similar organi-
zational forms are also emerging in other subsectors
of agriculture. The new forms of vertical integra-
tion link together in an organic way production,
distribution and marketing activities. In this respect
they strongly contrast with the earlier system, inher-
ited from the U.S.S.R. model, which was based on a
horizontal stratification of economic sectors (such as
different levels of processing and distribution) be-
tween which the central planning administration was

TABLE 9 - CZECHOSLOVAKIA: CHANGES IN CASH INCOMES
OF THE POPULATION

1966 1967 1968 1969 1970

Percent per year

TOTA L 5 7 7.4 11.9 11.4 4.0

Wages 5 3 7.1 10.9 9.9 3.9

Income from agriculture . 4.0 10.8 13.1 8.3 1.6

Pensions and social benefits . 4.5 4.7 15.4 21.9 7.6

Other incomes 12.6 11.8 12.5 5.1

Annual change
1969

1968 1969 I 1970

1 000

forints
million Percent

TOTAL 181.8 7.8 1 9.1 9.0

Wages 101.2 6.1 10.0 7.0

Income from agriculture. . 30.9 12.2 8.2 12.0

Income in nonagricultural pri-
vate sector 9.3 6.4 2.6

Social benefits 19.3 9.4 9.2 15.0

Other incomes 10.5 14.4 12.8



virtually the only connexion. They are expected to
help make planning easier and more effective, an
important aim of the recent economic reforms.

Along these policy lines, a large-scale concentra-
tion and specialization scheme was introduced in
1970 in Bulgaria, under which 1 063 state and coop-
erative farms will be gradually amalgamated into
155 complexes of agriculture and associated indus-
tries already in process of establishment. Similarly,
about 1 300 market gardens are to be grouped into
53 market gardening complexes, each with an area
of 500 to 1 000 hectares. During the coming five-
year period total output of vegetables in the country
is to be concentrated in some 70 to 80 large units
run on an industrial basis.

In Romania, where economic reforms started
later than in other countries of the region, it has
been decided to establish special enterprises for
mechanization, their implementation starting in Jan-
uary 1971. The new units, which are expected
to function on profit principles, will be in charge of
subsidiary machine stations attached to collective
farms. They will have their own equipment, and
will also be responsible for maintenance of the equip-
ment owned by collective farms. Romania also
introduced in 1970 a guaranteed minimum income
for the members of collective farms, uniform prices
for industrial goods sold to cooperative and state
farms, and reductions in the prices of farm machinery
and other requisites. These measures should result
in an estimated annual saving of 540 million lei to
collective farms and 18 million lei to individual
private farmers.

As in earlier years efforts to strengthen the techni-
cal base of agriculture continued in all countries of
the region. Supplies of fertilizers increased every-
where, as did the number of tractors and combine
harvesters. In all countries for which information
is available fixed investment in agriculture has in-
creased. In the longer term, the available data
indicate that the share of agriculture in total fixed
investment rose between 1961-65 and 1966-70 in
Poland (from 14 to 16 percent), in the U.S.S.R.
(from 16 to 18 percent), and in the German Demo-
cratic Republic (from 13 to 15 percent), but de-
creased in other countries of the region.

The new U.S.S.R. five-year plan

Like its predecessor, the 1971-75 five-year plan is
based on a more realistic appraisal of possibilities
than was often the case in the past. The planned
increase in agricultural production is 20 to 22 per-
cent, the same as was actually achieved in 1966-70,
and less than the 25 percent target for those years.
Within a total increase in investment of 40 percent,
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agricultural investment is to go up by 60 percent.
Integration within the sector (with better forecast-
ing and feedback based on the study of demand)
should be made more effective by proposals to im-
prove planning administration.

In the new plan the proposed increase in output
of cereals is the key to success, because of the heavy
requirements for feedgrains. To attain the new
plan average of 195 million tons of grain a year and
an end of period output of between 205 and 210
million tons 4 calls for a yield increase of 30 percent
over the 1966-70 average. This is to be achieved by
increasing inputs of fertilizers and machinery, extend-
ing irrigation, and by better organization of labour
and land. On irrigated land in southern Ukraine,
northern Caucasus and the Volga region, large spe-
cialized grain farms of 3 000 to 4 000 hectares are
to be set up to produce for the State. Grain output
under irrigation is to increase from 4.3 million tons
in 1969 to 12 million tons in 1975. The main em-
phasis will be on wheat, but other cereals are also
to increase: rice output is expected to double, to
2 million tons, maize to rise from 12 to 20 million
tons, and the growing of rye (the area under which
fell from 16 to 9 million hectares between 1965 and
1969) is to be revived.

Output targets for potatoes, fruit and vegetables
have not been formulated but planned increases in
state collections amount to about 40 percent, except
for fruit and grapes for which the projected rise is
over 70 percent. Cotton production, which exceeded
previously planned output, will be expanded further
by putting an additional 650 000 hectares of new
irrigated land under the crop. State collections of
flax are to rise from an annual average of 421 000
tons in 1966-70 to 520 000 tons in 1975, of sugar
beet from 74.4 to 82 million tons, and of sunflower-
seed from 4.7 to 5.9 million tons.

Although livestock production exceeded the level
planned for the period 1966-70 as a whole, falling
rates of growth in the last three years of the plan
have caused dissatisfaction.' In the main, the slow
progress in livestock production reflects the lack of
feed. The yield of fodder crops has remained low
and state deliveries of compound feeds inadequate.
The consequently unbalanced diets and uneconomical
feeding rates have resulted in long and costly fatten-
ing periods, which have caused some kolkhozes
and sovkhozes to abandon certain forms of animal
production. Price rises announced in March 1970
are expected to reverse this trend. In addition to
higher unit prices, well-fattened calves now attract
premiums of 35 to 50 percent, and deliveries in excess
of compulsory targets are paid an additional 50 per-

' L.I. Breznev, speaking at thc July 1970 Plenum of the Central
Committee of the Communist Party.

See The state of food and agriculture 1970, p. 52-53.



TABLE II-10. - U.S.S.R.: AGRICULTURAL PRODUCTION IN 1961-65
AND 1966-70, AND 1971-75 DEVELOPMENT PLAN TARGETS

(actual and planned annual averages)

From a statement by L.I. Breznev on 2 July 1970.

cent. Farmers have been exhorted to use the extra
income for additional equipment to put output
gains on a sound permanent basis. All the same,
1971-75 plan targets are cautious (Table II-10). Esti-
mated increases (not included in the plan) are from
99 million head of cattle on 1 January 1971 to 109 mil-
lion by 1975, from 143 to 165 million head of sheep
and goats, and from 67 to 74 million pigs. The
biggest increases are to take place in Kazakhstan,
Siberia, the Volga and southern Ural regions and
central Asia. By 1975 feed requirements will rise
by 50 percent to between 450 and 460 million tons
(conventional units). To meet this target there are
to be large reclamation works on pasture and mead-
ow lands, and measures to raisc yields, as well as
an increase in the supply of compound feeds from
the state industry to 30 million tons by 1975. Large
specialized enterprises which have contributed increas-
ingly to the supply of eggs and poultry are being
cautiously encouraged.

After two years of rapid growth economic activity
in North America slowed down in 1970 following
anti-inflationary measures applied in 1969 and early
1970. In the United States real output was down slight-
ly, largely because of a strike in the automobile in-
dustry toward the end of the year. Unemploy-
ment increased steadily through 1970, stabilizing
during the first quarter of 1971 at about 5 million
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Crop production has been held back by inade-
quate supplies of machinery and fertilizers and slow
progress in land reclamation, compounded by mis-
management and waste on farms. The stress is not
only on more, but on better use of technical resources.
The new plan target for tractors is 1.7 million units,
compared with the 1966-70 target of 1.8 million and
actual delivery of under 1.5 million. The correspond-
ing figures for combine harvesters are 541 000,
550 000 and 469 000. The truck target is the same
as in 1966-70, 1.1 million units, against which only
717 000 were delivered. Out of a total mineral
fertilizer production of 90 million tons, the supply
to agriculture is to increase to 72 million tons by 1975,
compared with the 1970 target of 55 million and
actual delivery of 46 million tons.

Irrigation, which in 1966-70 was extended by 1.8
million hectares (compared with a target of 2.5 to
3 million), is to expand by a further 3 million to
a total of 14 million hectares. The arca of watered
pasture is to be expanded to 41 million hectares,
and 5 million hectares are to be reclaimed in zones
of surplus moisture.

Between 1965 and 1970 the wages of labour on
collective farms rose by 42 percent, compared with
26 percent for industrial and office workers. The
same relative trends are to continue under the new
plan, since wages on collective farms are to rise
by 30 to 35 percent to 98 roubles a month, and those
of other workers by 20 to 22 percent to 146-149
roubles a month. While the cash wages of collective
workers thus remain lower, they have an additional
source of income from family plots.

Total state investment in agriculture in 1971-75
is expected to rise to 82 200 million roubles, and
that of kolkhozes to 46 400 million roubles, mak-
ing for a total increase in investment of 57 percent.
The State will also invest 29 300 million roubles
(compared with 17 800 million in 1966-70) in indus-
tries supplying agricultural requisites. By this means,
and through more efficient investment and organiza-
tion, labour productivity is expected to increase by
37 to 40 percent by 1975.

North America

persons (on a seasonally adjusted basis). This rep-
resents some 6 percent of the labour force, the
highest level since 1961. Progress against inflation
was nevertheless slow. Consumer prices increased
by almost 6 percent, although there was some evi-
dence of a slowdown during the latter part of 1970.
All the same the trade balance improved substantially,
reflecting a sharp increase in exports, particularly of

1961-65
actual plan

1966-70

actual

114/Ilion

1971-75

PiaII

ions

1975
target

Cereals (incl. pulses). 130.3 167.0 167.5 195.0 205.0--210.0
Potatoes 81.6 100.0 94.8
Vegetables 16.9 21.6 19.3

Cotton 5.0 5.6-6.0 6.1 6.7 7.0---7,2
Sugar beet 59.2 80.0 81.0
Sunflowerseed . . 5.1 6.0 6.4
Meat 9.3 11.0 11.6 14.3 15.6
Milk 6,1.7 78.0 80.5 92.3 98.0

Thousand in/Ilion units

Eggs 28.7 34.01 35.8 I 46.7 51.0

Thousand tons

Wool 362.0 391.01 397.0 464.0



agricultural products. This was, however, more
than offset by the increased outflow of private long-
term capital and a sharp shift in the flow of private
liquid funds from abroad, from an $8 690 million
net inflow in 1969 to a $6 220 million net outflow
in 1970. Overall, the United States lost almost
$10 000 million in liquidity in 1970. Its real output
recovered substantially in 1971 a 3 percent in-
crease in GNP is expected and some progress
was made in the fight against inflation. In the course
of the year, however, the country's trade balance
also turned negative, and in an effort to strengthen
the international position of the dollar, a package
of drastic economic policy measures was announced
in August, including a 3-month voluntary price and
wage freeze, a 10 percent import surcharge, and the
discontinuation of the gold convertibility of the dollar,
which in effect made it a floating currency vis-à-vis
most other major currencies.

In Canada, growth slowed down during 1970, but
developments during the fourth quarter indicated a
strengthening of consumer demand, a sharp increase
in government spending and a rise in residential
construction; for the year as a whole GNP was some
3 percent higher than in 1969. Unemployment re-
mained high, however, and the pressure on prices
strong, although a decline in the rate of increase of
consumer prices toward the end of the year brought
the increase for 1970 below that in 1969. A sharp
rise in exports and a large capital inflow resulted in
a rapid expansion in foreign exchange holdings,
which contributed to the decision in May 1970
to effect a de facto revaluation of the Canadian
dollar. In 1971, the economic growth has acceler-
ated further, and unemployment, although still high,
has been somewhat reduced. For the year as a whole,
the real GNP is expected to be up by nearly 5 percent.

Agricultural production in North America is esti-
mated to have remained unchanged in 1970. Agricul-
tural exports recovered sharply after three successive
declines, reflecting a large increase in sales of wheat,
coarse grains and vegetable oils. Farm income was
lower in both countries, in Canada primarily be-
cause of reduced earnings from wheat and in the
United States because of a sharp rise in the prices
of farm inputs. Although reduced production and
increased exports during the 1970 crop year brought
wheat stocks down in both countries, government
policy continued to be directed toward restraining
output, although less drastically than in 1970.

Agricultural production

Efforts by the Canadian and United States Gov-
ernments to restrain agricultural production were
largely responsible in 1970 for the unchanged level
of agricultural output in the region (Table II-11).
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' Preliminary estimates.

In the United States there was a fractional increase,
as a 4 percent fall in crop production was virtually
offset by a rise in the livestock sector. Despite
record yields the wheat harvest was 6 percent smaller
than in 1969, owing to the reduced national wheat
allotment and the acreage diversion programme
(see below). The acreage allotment for rice had
also been reduced by 15 percent in view of declining
export demand, and the crop was smaller by 9
percent. The allotment for 1971 has been left un-
changed.

Feedgrain production in the United States de-
clined 9 percent from the near-record level of 1969.
Maize, down by 10 percent because of corn leaf
blight and drought, accounted for most of this re-
duction, but sorghum, barley and oats harvests
were smaller also. The average yields of feedgrains
were down by 13 percent, the sharpest drop in 20
years. The cotton harvest was slightly larger, al-
though not fully recovering from the 1969 fall. A
7 percent increase, more than enough to make up
the 1969 reduction, was recorded for sugar in re-
sponse to rising demand (in part because of the
cyclamate scare) and the temporary interruption
of imports due to strikes. Among other major
crops, the soybean harvest was a little above the
1969 level, again reaching a new record, while tobacco
production showed a further 6 percent rise.

Livestock production in the United States followed
the previous years' trends. Beef and veal production
increased by 6 percent, and also the output of mutton
and lamb rose moderately. The most notable de
velopment was a sharp cyclical rise in pig slaughter.
In the dairy sector, the long-term decline in cow
numbers slowed down, and with rising output per
cow total milk production slightly exceeded the
1969 output.

The FAO index of total agricultural production for
Canada fell by 9 percent in 1970 as output responded
to government policy measures directed toward elimi-
nating wheat surpluses (see below). The wheat
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United States . . . 118 124 125 123 124 -4- 1 99
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harvest was down by more than half, following a
50 percent reduction in area to 5.1 million hectares,
the smallest since 1914, and slightly reduced yields.

About two thirds of the land not sown to wheat
was left as summer fallow, and most of the rest was
shifted to feedgrains and oilseeds. With yields also
higher than in 1969, barley and mixed grain production
increased by 10 and 13 percent respectively, and the
maize crop was 37 percent above that of 1969. The
shift of wheat land to oilseeds gave a boost to the
rising trend of output evident over the better part
of a decade. Production of rapeseed rose by 113
percent and linseed by 78 percent. Soybean pro-
duction also reached a new record.

The consumption of beef and veal in Canada con-
tinued to rise while production, which in 1970 re-
mained unchanged, is slowly dropping behind. Pig
and poultry continued to show increases, but lamb
and mutton production has remained stable since
1967. Milk production declined and surplus stocks
were reduced.

The relaxation of the efforts to constrain produc-
tion in the face of the changed supply situation is
clearly evident in the preliminary 1971 data on agri-
cultural production in the two countries. In each
case, the FAO indices show sharp increases to new
record levels, by 8 percent for the United States
and by 19 percent for Canada.

In the United States, the production of virtually
all major crops, with the exception of linseed, oats,
potatoes and tobacco, was up and new record levels
of output were reached, according to September
estimates, in the case of maize (up by 29 percent),
sorghum (26 percent), wheat (18 percent), barley
(14 percent) and soybeans (4 percent). The extent
to which the changes in farm legislation introduced
in 1970 were responsible for these increases cannot
yet be stated with any certainty. The greater freedom
of choice regarding crops planted on the areas re-
maining after the " set-asides " may, however, have
been one of the reasons for the notably large increases
in maize and sorghum. Other factors include high
feed prices at time of planting, efforts to avoid
repetition of last year's losses to corn leaf blight
(so far reported to have done only limited damage
this year), and weather favourable for maize. In
the livestock sector, dairy production was estimat-
ed to be up by about 1 percent, and the reduction
in cow numbers at midyear, also about 1 percent,
was the smallest for the last 15 years. There has
therefore been some amount of stock accumulation,
and the country has again appeared as a commercial
butter exporter in recent months. Little change was
apparent in meat production, except for some reduc-
tion in output of pigmeat.

The very large increase of total production in
Canada in 1971 reflects to a large extent a steep,
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although still only partial, recovery in the output
of wheat (up by over 50 percent), following the abo-
lition of the exceptional acreage diversion measures
of 1970, and a further increase by more than half
in the production of barley. Also the maize harvest
is estimated to have expanded further, by over a
tenth. Among oilseeds, there was a large reduction
'n the linseed output, but that of rapeseed contin-
ued to increase rapidly, rising by nearly half. Milk
production in Canada was reduced by some 5 percent,
but that of meat was likely to be larger, with poultry
and pigmeat continuing to expand and beef and veal
also sharing some recovery after two years of stable
output.

Fishery production

Fish production in the United States was substan-
tially higher in 1970 than in 1969 and although pro-
duction in Canada was slightly lower the total for
the region as a whole was up by 6 percent. Catches
of high-value species such as salmon and, in the case
of the United States, shrimp and tuna, were par-
ticularly good, and also the catch of raw material
fish for the reduction industry was moderately larger
than the year before.

The output of the processing industry in the United
States was larger for nearly all important products,
especially fish sticks and portions, and canned prod-
ucts. In Canada the production of canned salmon
was above the average for recent years, but that of
most groundfish products was below the 1969 level.

The growing evidence of overfishing prompted
both countries to negotiate agreements on fishing
privileges, between themselves and with other coun-
tries which fish off North America. Canada declared
additional areas subject to national resources man-
agement measures and expanded restrictions on in-
puts in certain fisheries. Canada is also taking
action to improve the earnings of primary producers.
Price stabilization programmes for some products
were continued, and a deficiency payment scheme
introduced in 1969 to assist the salt cod industry
remained in force. Early in 1970 the Parliament
passed the Salt Fish Act which provides for a public
corporation to market cured fish in an orderly man-
ner, and to increase trade in these products.

Forest production

The North American forest products market in
1970 was influenced by the continued slump in the
construction sector and the general economic slow-
down in the United States. Housing construction
was held back by high interest rates and shortage



of credit during much of the year, but with the easing
of these restrictions toward the end of the period
there were clear signs of an upturn in building activity
and demand for construction materials, including
sawnwood. Nonetheless, over the whole of 1970
production of sawn softwood in North America fell
by 2 percent and sawn hardwood by 5 percent. Out-
put of plywood is also estima.ted to have fallen, while
that of fibreboard remained unchanged lower
production of insulation board offset an increase of
hardboard and growth in the particle board
sector slowed down.

North American production of wood pulp in 1970
remained near the 1969 level. An output loss of
about 400 000 tons was caused by pulp mill strikes
in mid-1970 in British Columbia, but the 1.5 percent
fall in Canadian output was counterbalanced by a
small increase in the United States, most of which
was exported. Production of most grades of paper
and paperboard was down slightly in 1970 from the
record 1969 level.

Because of the slack demand from industry, in-
dustrial roundwood removals in North America are
estimated to have declined slightly in 1970, and log
prices were generally under pressure. In the United
States, lower domestic demand for coniferous logs
was partly offset by increased buying from Japan.

Trade in agricultural, fishery and forest products

North American agricultural exports recovered
sharply in 1970, reflecting a large increase in sales
of wheat, coarse grains and soybean oil. Canada's
earnings rose by 40 percent and those of the United
States by 21 percent, raising the total for the region
to a level almost 30 percent above that of 1969,
to the peak achieved four years earlier (Table II-12).
This increase raised the combined earnings from agri-
cultural, fishery and forest exports to a record level
almost 20 percent above 1969, although the rise in
value of fishery and forest exports was smaller than
the previous year.

Increased earnings for agricultural products were
primarily due to larger shipments. Those of barley
quintupled, cotton rose by about 25 percent and
soybeans, soybean oil, powdered milk and wheat
by 40 to 50 percent. The overall price level showed
little change but in a number of cases substantial
price increases also contributed to the rise in value
of exports, namely maize and sorghum (for which
shipments had actually declined), and soybean oil
and powdered milk.

Exports of grain from both Callada and the United
States, which had declined every year since 1966,
were stimulated in 1970 by reduced levels of produc-
tion and stocks in Australia, Argentina and western
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TABLE 11-12. Nowrkt AMERICA: INDICES OF VALUE OF EXPORTS

Europe and by growing demand for livestock feed.
United States shipments to Europe itself were larger,
as were those to a number of countries which in
1969 had purchased European wheat. Compared to
1969, the volume of wheat exports from the United
States rose by 50 percent, those of barley were
eight times and oats more than fifteen times as
large, in all three cases bringing shipments back
to levels of a few years earlier. Both maize and rice
exports were lower, in the first case because of re-
duced supplies and in the second because of fall-
ing demand on world import markets. Canadian
exports of wheat and wheat flour also recovered in
1970, and although they did not return to the peak
levels of 1964-66 they were large enough to strain
port and elevator facilities to the point that in mid-
1970 a moratorium was declared on barley exports.
There were substantially larger shipments to the
centrally planned countries (including mainland
China), which because of their increasing importance
as purchasers of Canadian wheat had been mainly
responsible for the downward trend since 1966.
Canadian grain sales in 1970 were also stimulated by
the programme of " expanded credit " begun in
July 1969 to promote sales of Canadian wheat on
liberal terms to developing countries which have
taken only token amounts in the past.

In contrast to grains, shipments of oils and oil-
seeds from the region had risen steadily since 1966,

AGRICULTURAL PROD-
UCTS 64 170 151 146 133 170 4- 28

Food and feedstuffs . 55 202 174 165 152 203 -I- 33

Cereals 30 217 176 161 132 173 A- 31
Soybeans and oil 12 247 255 260 263 396 + 51

Beverages and tobacco 5 137 144 153 158 143 10

Tobacco 5 137 144 153 158 143

Raw materials. . . 4 65 66 67 45 55 -4 23

Cotton 3 60 65 64 39 39 + 33

_FISHERY PRODUCTS . . 3 151 159 161 192 204 .1.- 6

FOREST PRODUCTS . 33 148 154 179 202 214 + 6

Sawnwood . 143 145 181 197 200 -I- 1

Pulp and paper . 21 140 142 156 181 195

Agricultural, fishery
and forest products 100 164 152 155 154 183 + 19

' Preliminary estimates.
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and in 1970 were some 42 percent larger than the
previous year. With generally higher prices, the
value of exports rose by 51 percent. Earnings from
soybeans and soybean oil, primarily from the United
States, rose sharply (by 51 percent) and there were
substantial reductions in stocks. Import demand
was exceptionally strong in both western Europe
and Japan in the face of a continued world short-
age of a number of competing oils and meals. For
Canada, there was a substantial increase in exports
of rapeseed and rapeseed oil, following the record
harvest of late 1969.

Exports of soybean oilcake and meal from the
region, which have shown exceptionally strong
growth over the past decade, also rose sharply (by
almost 25 percent) in 1970 to a level some five
times that of 1960. With prices higher, earnings
increased by 26 percent. This expansion has been
stimulated not only by the steadily increasing demand
for livestock feed, but also by relatively high feed-
grain prices in 1970.

Of the two important nonfood exports, cotton and
tobacco, the first recovered sharply from the low
level of 1969 but still remained some 35 percent
lower than the average of the past decade. Prices
were higher, but most of the increase was due to
larger shipments stimulated by smaller availability
from a number of other countries, low stock levels
and increasing consumption in a number of Asian
countries. Exports of tobacco by both Callada
and the United States were smaller in 1970. The
latter's exports to western Europe were down by
about 20 percent in volume, because of increased
competition from other suppliers and lower sales
to its principal customer, the United Kingdom,
because of uncertainty over the entry of this coun-
try into EEC. Exports to the Federal Republic of
Germany were also lower but those to Japan, the
third largest market, rose by over 40 percent after
declining in 1969.

The value of United States exports of agricultural
commodities on concessional terms decreased in
1970 for the fifth year in a row, and was almost
6 percent less than in 1969 (Table II-13). Improved
grain supplies in developing countries have great-
ly reduced the need for food aid shipments, and while
a moderately larger volume of wheat was shipped
under government-financed programmes, principally
to India, Pakistan, the Republic of Korea, and Tur-
key, the amount of feedgrains, rice and dairy prod-
ucts was reduced. Public Law 480 shipments of
cotton were increased. Most of the decline in con-
cessional shipments was in local currency sales,
which have been diminishing since the shift away
from such sales was ordered by the United States
Congress in 1968. In total, concessional exports
amounted in 1970 to only 13 percent of all United
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TABLE -13. - UNITED STATES: AGRICULTURAL EXPOWIS,
CONCESSIONAL AND COMMERCIAL

CONCESSIONAL EXPORTS

Public Law 480

Foreign currency sales.
Dollar credit sales .

Donations
Barter

TOTAL EXPORTS UNDER
PL 480

MUTUAL SECURITY, AID .

TOTAL CONCESSIONAL .

COMMERCIAL EXPORTS

TOTAL AGRICULTURAL
E X PO RTS

Concessional as percent-
age of total

1961-65 1967average

Million U.S. dollars

26

736 540

194 384
287 251

13 3

1 230 1 178

33 11

1 263 1 189 1 019 957

5 117 5 039 4 917 6 217

6 380 6 228 5 936 7 174

Percent

'Excludes barter for overseas procurement for United States
Government agencies. 'Commercial exports include in addition
to unassisted commercial transactions shipments of some com-
modities with government assistance in the form of short- and
medium-term credit, export payments or sales of government-
owned commodities at less than domestic market prices.

States agricultural exports, compared to 17 percent
in 1969 and between 30 and 35 percent from the
initiation of the programme in 1954 up to 1961.

The region's imports of agricultural products in-
creased only very slightly in 1970, with lower im-
ports of sugar, coffee and raw materials offset by
larger purchases of cocoa, wine, meat (particularly
beef and veal) and live cattle (Table II-14). Large
Canadian reexports of Australian and Argentinian
meat to the United States resulted, in mid-1970,
in an agreement between the two countries to impose
limitations, and a suggestion was made early in 1971
to put a similar restriction on hog imports, which
in 1970 were almost four times as large as the pre-
vious year.

Although the value of the region's fishery exports
grew somewhat less rapidly in 1970 than the pre-
vious year, the 6 percent increase was still substantial.
Prices were for the most part higher, but the reduced
volume of shipments of some products, including
cured and some canned products, prevented a
larger increase in earnings. Canada, which accounts
for some 75 percent of the value of all regional fish-
ery exports, and which exports some 70 percent

20 19 17 13

1968 1969 1970

I 035
69

253

83

1 440

55

I 495

4 148

5 644

337 266
426 436

156 155



TABLE 11-14. - NORTH AMERICA: INDICES OF THE VOLUME
OF IMPORTS OF AGRICULTURAL, FISHERY AND FOREST PRODUCTS

' Preliminary estimates.

of its output (in value terms), succeeded in boosting
sales to the United States, its principal market.

In the United States, imports of fishery products
reached the record level of $962 million in 1970;
prices were higher and, with the exception of canned
tuna, canned shellfish and cured products, the quan-
tity imported was also larger. This increase more
than offset the sharp decline in fish meal purchases
for the second year in a row, as feed mixers increas-
ingly substituted less expensive competitive compo-
nents. Large imports and high domestic production
of shrimp led to a price decline in midyear at pro-
ducer and wholesale levels. Stable retail prices and
a resumption of the upward trend in all prices early
in 1971 were proof, however, that the United States
shrimp market, which is supplied by a very large
number of developing countries, remained sound.

As in the case of fishery products, the value of ex-
ports of forest products increased at a somewhat
slower although still substantial rate in 1970. North
American coniferous log exports rose by nearly one
fifth in 1970, under the impetus of a strong revival
of Japanese interest in United States coniferous logs.
Canadian pulpwood exports (as roundwood) to
western Europe also increased appreciably, and there
was a further expansion in the shipment of pulp-
wood chips from the west coast of North America
to Japan. In face of weak domestic demand and
strong markets in western Europe and Japan dur-
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ing much of the year, United States exports of chem-
ical pulp (both market pulp and surpluses from
integrated mills) rose appreciably. North American
trade in newsprint, which is largely between Canada
and the United States, fell slightly, but there was
further substantial growth in exports of other paper
and paperboard. lntraregional trade of sawn soft-
wood also declined in 1970 due to the weaknesses of
the United States construction market, but exports,
chiefly to western Europe and Japan, rose strongly,
led by a notable recovery in Canadian shipments to
the United Kingdom.

North American imports of sawn hardwood, ply-
wood and veneers and fibreboard fell in 1970, se-
riously affecting Asian suppliers of tropical species.
United States imports of Canadian sawn hardwood
and Finnish plywood were also reduced.

Agricultural prices and incomes

Reflecting the much reduced wheat crop, net farm
income in Canada (Table II-15) is estimated to have
dropped in 1970 to less than 55 percent of the 1969
level, or approximately the level of 1961 which was
the lowest since 1945. With the liquidation of much
of the carryover stocks, however, the drop in realized
net income was limited to about 12 percent, and to-
tal cash receipts are estimated to have been only
slightly below the previous year. Cash advances
and payments from the Canadian Wheat Board
were sharply curtailed, but receipts from livestock
reached a record level, with an important contribu-

TABLE 11-15. - NORTH AMERICA: ESTIMATED FARM INCOME

Preliminary.

Canada United States

AGRICULTURAL PROD-
UCTS 62 112 113 124 115 117

Food and feedstuffs . 30 123 130 139 141 147 4- 4

Sugar (8) 97 108 113 110 108 2
Meat (10) 187 203 224 247 268 + 8

Beverages and tobacco 24 112 110 123 104 105 + 1

Coffee (16) 104 102 120 97 94 3

Raw materials . . . 8 86 83 92 88 81

Wool (1) 91 63 83 63 51 19
Rubber (5) 84 88 103 107 106

FISHERY PRODUCTS . . 7 158 160 186 168 186 -I- 11

FOREST PRODUCTS . . 31 150 146 162 175 164 -- 6

Sawnwood . . (7) 141 143 164 170 158 -- 7
Pulp and paper . . (18) 143 136 140 153 147 -- 4

Agricultural, fishery
and forest products 100 124 124 136 133 132

1968 1969 1970k 1968 1969 1970'

:rho (Sand million
Can. dollars

no 'sand million
U.S. dollars

Cash receipts from farm
marketings 47.2 48.7

4.4 4.2 4.1
Government payments . 3.5 3.8 3.7

Income in kind . . . . 0.5 0.6 0.7 3.3 3.6 3.8

Net change in farm
inventories -1-0.2 -F0.3 -- 0.3 --0.1 +0.4 -I- 0.5

GROSS FARM INCON1E . 5.1 5.1 4.5 51.1 55.0 56.7

Production expenses . . 3.4 3.4 3.6 36.4 38.4 40.4

NET FARM INCOME, . . 1.7 1.7 0.9 14.7 16.6 16.3

REALIZED NET FARM
INCOME 1.5 1.4 1.2 14.8 16.2 15.8

Share
of

total Change
agri-

cultural
imports

in

1966 1967 1968 1969 1970 1969
to

1970

1970

Percent 1957-59 average = /00 Percent



tion from expanded pig production in the Prairie
Provinces, while those from marketing of crops other
than wheat showed a good recovery from the 1969
level. PP:Auction expenses again reached a record
figure. Although expenditure on fertilizer purchases
was about 13 percent lower, purchases of prepared
feed, particularly for pigs, were substantially larger
as also were wages and interest payments.

The index of prices received by farmers in 1970
averaged slightly below the 1969 level. Following
a rise in 1969, it levelled off during the first part of
1970 and then moved down to a December level
5 percent below that of the previous year. The
index of prices paid by farmers averaged higher and,
in contrast to the index of prices received, continued
its upward trend through the year.

In the United States, the total gross agricultural
income (Table 11-15) in 1970 was about 3 percent
higher than the previous record level of 1969. The
increase was, however, more than offset by higher
production expenses (nearly all due to higher input
prices) and net farm income is estimated to have
totalled slightly below the 1969 figure. The total
personal income of the farm population, however,
was slightly higher than in 1969, with a 4 percent
increase from nonfarm sources offsetting the decrease
from farm sources. Moreover, with the continued
reduction in the number of farms, net income per
farm approximated the record level of 1969 and the
disposable personal income per caput rose by about
8 percent.

The index of prices received by farmers in the
United States increased by 1.9 percent, and that of
prices paid by 4.6 percent. The former index,
which had been moving upward since late 1967,
reached a peak in the first quarter of 1970 and then
moved downward because of declining livestock
prices, particularly in the second half of the year.
Crop prices, in contrast, stabilized during the first
quarter and became stronger through the remainder
of the year. The most important influence on crop
prices was the reduced maize harvest. In addition,
export demand, particularly for wheat and soybeans,
was strong during the year. The index of prices
paid continued its upward trend of recent years,
with increases registered for all its component items.

Problems, policies and programmes

WHEAT PRODUCTION AND STOCKS

The combination of reduced production and in-
creased exports brought about an important reduc-
tion in North American wheat stocks during the
1970/71 season (Table 11-16). Productive capacity
remains significantly in excess of foreseeable market
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TABLE II-16. - NORTFI AMERICA : SUPPLY AND UTILIZATION OF
WIIEAT

August-July season for Canada: July-June season for the Unit-
ed States. - Preliminary estimates. - Includes wheat eouiva-
lent of wheat flour.

requirements, however, and government efforts to
restrain output are being continued.

Canadian production was reduced to less than
half of the 1969 level by the Government's Operation
LIFT (Lower Inventories for Tomorrovv).6 Approxi-
mately 5.1 million hectares, equivalent to half the
1969 area, were diverted from wheat production
under this programme. In the United States, area
under wheat was reduced by 1.6 million hectares
to 17.9 million in response to a reduction in the
national wheat allotment and an acreage diversion
programme. Although the national average yield
again reached a record level (2.1 tons per hectare),
total output was 6 percent less than in 1969.

Both countries benefited from the larger world
wheat import demand (see Chapter I). Exports
from Canada are estimated to llave reached a record
level and were reported as moving, during much
of the season, at near maximum capacity for avail-
able internal transportation and export handling
facilities. United States exports were also notably
higher than during the two previous seasons, with
commercial sales accounting for most of the increase.

Although Canadian wheat stocks remain larger
than is considered necessary for normal purposes,
the 1970 Operation LIFT is not being repeated. In-
stead the Government has proposed a comprehensive,
longer term prairie grains policy, which includes a
grains receipts stabilization plan. In the meantime,
in March 1971 the Government announced guide-
lines for the year's prairie grain crop. For wheat,
these suggest some relaxation from the drastic mea-
sures of 1970/71, but the size of the crop is likely
to be well below those of 1968/69 and 1969/70. The
goal for the sown area has been set at a maximum of
8.1 million hectares, 3.2 million more than in 1970.
The Wheat Board will accept at least 10.6 million
tons of wheat, with probable minimum delivery quo-

The state of food and agriculture 1970, p. 60.

Canada United States

1963/ 1969/ 1970/ 1968/ 1969) 1970/
69 70 71 2 69 70 71=

Million nietric tons

Beginning stocks . . 18.1 23.2 27.5 14.7 22.3 24.1

Production 17.7 18.6 9.0 42.9 39.7 37.5

Domestic use . . . 4.3 4.9 4.8 20.5 21.4 22.3

Export s 8.3 9.4 11.0 14.8 16.5 19.8

Ending stocks . . . 23.2 27.5 20.7 22.3 24.1 19.5



tas for producers of 8 to 10 bus leis per assigned acre.
The initial payment will be $1.46 per bushel as in
1970 and for the first time this was announced in
advance of spring seeding.

The Canadian Government has also offered prairie
grain producers $10 per acre to divert land under
crops and summer fallow to forage production. This
programme is to continue for three years or until
1.6 million hectares have been diverted. In the
crop year beginning 1 April 1971 the Government
will also provide $10 million for expansion and
intensification of its market development activities
for the promotion of export sales of prairie grains
and oilseeds.

The new Canadian Grain Act, which became effec-
tive 1 April 1971, is designed to give a greater degree
of flexibility to the grain handling industry, and
enable Canada to respond more rapidly to consumers'
demands in the international market. The major
feature of this legislation is the new set of wheat
grades based on protein content rather than appear-
ance, and new handling regulations which will
enable the Wheat Board to meet customers' demands
more rapidly.

In the United States the national wheat allotment,
under the Agricultural Act of 1970 (see below), has
been replaced with a domestic allotment scheme total-
ling 8 million hectares, the area considered necessary
to produce sufficient wheat for domestic food use.
Domestic marketing certificates will be issued on
this basis, entitling farmers to receive direct payments
under the programme. The value of these certifi-
cates will be equal to the difference between the
national average price received by farmers during
the first five months of the marketing season
(rather than the price support loan level) and 100
percent of the 1 July parity price. The price sup-
port loan level continues, for the seventh consecutive
season, at $1.25 per bushel (national average). Par-
ticipants setting aside cropland equal to the required
percentage of their domestic wheat allotment, and
maintaining their conservation base, may plant all
their remaining land to wheat or any other crop
(except quota crops, which are limited by other
programmes), without loss of certificates.

CANADIAN AGRICULTURE IN TI-LE 1970s

The report of the Canadian Federal Task Force
on Agriculture was released in May 1970 and exam-
ined by a second Canadian Agricultural Congress
in November. The major themes of the report are:
" that the Government should intelligently assist an
orderly adjustment " of the farm sector and " that
governments should reduce their direct involvement
in agriculture thereby encouraging farmers, farm
organizations and agribusiness to improve their
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management and leadership functions and stand
more self-sufficiently on their own." The report
explicitly assumes " that agriculture should be oper-
ated much as any other industry " but notes that
this in no way implies "a reversion to anything
approaching a simplistic laissez-faire system. The
system .. . includes institutions such as national mar-
keting boards, stabilization programmes, etc., and is
compatible with a contemporary complex industrial
society."

The Task Force report has already been followed
by a number of specific policy measures. Refer-
ence was made above to the new prairie grain policy.
In addition, the Canadian Dairy Commission and
the respective authorities of the provinces of On-
tario and Quebec have agreed on a supply manage-
ment programme for dairy production in these
two provinces, which together produce 80 percent
of the total Canadian supply. The objective of the
plan is to keep milk production (on a butterfat
basis) in balance with total domestic requirements.
Sharply differentiated levies are imposed to finance
the cost of disposal of surplus dairy products: $0.26
per 100 pounds of milk delivered within an histori-
cally based delivery quota, and $2.40 per 100 pounds
delivered in excess of the quota.

In addition, a major agricultural adjustment and
development programme has received Cabinet approv-
al in principle, and is being discussed with provincial
ministers of agriculture and leaders of major farm
organizations. The programme aims at providing
improved economic and social opportunities to
farm people in all areas of Canada: " We want to
give farmers who are close to retirement age the
opportunity to use their assets to put together a
satisfactory retirement package. We want to give
other farmers the opportunity to withdraw from
agriculture with a certain amount of dignity and se-
curity, if they choose to do so."

NEW LEGISLATION IN TFIE UNITED STATES

The Agricultural Act of 1970, enacted on 30 No-
vember 1970, provides the legislative basis for the
1971, 1972 and 1973 wheat, feedgrain and upland
cotton programmes in the United States. Among
its many other provisions the Act also extends the
Agricultural Trade Development and Assistance Act
of 1954 (Public Law 480), the National Wool Act
of 1954, the long-term land retirement programmes
(" Cropland Conversion " and " Greenspan "), and
the milk market order provisions contained in the
Food and Agriculture Act of 1965. In separate leg-

'From Canadian Agriculture in the Seventies: Report of the
Federal Task Force on Agriculture. Ottawa. December 1969.

'Canada Department of Agriculture, Press Release, 17 Feb-
ruary 1971.



islation, the Food Stamp Act was also extended
and authority granted for a notable expansion of this
programme.

This legislation continues the general trends that
emerged in commodity programmes during the 1960s:
voluntary programmes under which participants re-
duce their planted acreages and in return receive
direct payments for compliance and nonrecourse
price support loans; and a relatively low level for
the nonrecourse price support loans, to provide in-
surance against disaster, without pricing United
States production out of world markets. With these
policies, the effect of price support loans has come
to be one of stabilizing prices, not raising them. For
the support of farm incomes the programmes have
come to rely primarily on direct compliance payments
to participants, rather than on the indirect effects
of price support loans on market prices.

Commodity programmes under the new legislation
are generally similar to those that have been in effect
for the 1970 and previous seasons. Cropland diver-
sion provisions consist of " set-asides " of a designated
percentage of individual farm allotments and base
acreages, plus maintenance of the traditional farm
conservation bases. Compliance with these provi-
sions entitles a farmer to receive direct payments,
in the form of marketing certificates for wheat
(already referred to briefly above), and of set-aside
payments for feedgrains and upland cotton. The
rate of the direct payments equals the difference
between the national average price received by
farmers during the first five months of the market-
ing season (rather than the price support loan level)
and the guaranteed national average return (for
wheat, 100 percent of 1 July parity price; for feed-
grains $1.35 per bushel for maize and $1.24 per
bushel for grain sorghum; and for upland cotton,
70 percent of 1 August parity price). The effective
level of the nonrecourse price support loans remains
unchanged for wheat ($1.25 per bushel national
average) and maize ($1.05 per bushel average quality);
has been raised for grain sorghum (to $1.73 per
hundredweight) and lowered for the other feedgrains
(barley 81 cents per bushel) and upland cotton (to
19.5 cents per pound for middling 1-inch).

In two ways, however, the 1971 commodity pro-
grammes mark an important departure from previous
programmes. One is the greater freedom they allow
for participants to change their patterns of production.
After complying with the set-aside and conservation
base requirements they are free to produce any crop
they choose on their remaining acres, except those
for which national quotas are in effect (rice, tobacco,
groundnuts, extra-long staple cotton, and sugar).
Second, the new legislation sets a ceiling (of $55 000)
on the payments any farmer may receive under each
of the three commodity programmes. Although
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the legislation provides that payments may be offered
for voluntary diversion of cropland in excess of
the required set-aside and the conservation base,
there are none included in the 1971 programmes.

FOREST POLICIES

Government forest policies in North America
have been heavily influenced recently by growing
awareness of the possible consequences of further
deterioration of the environment. In Canada and
the United States new institutions have been or are
being created with the aim of improving the quality
of the environment. In the United States there are
plans for the establishment of an Environmental
Protection Agency and a National Oceanic and
Atmospheric Administration in the Department of
Commerce. A Council on Environmental Quality
and an Advisory Committee on State and Private
Forestry have already been created to advise the
Department of Agriculture on matters relating to
the protection, management and development of
149 million hectares of forest lands in private owner-
ship. About 150 000 hectares of nonfederal land

almost exclusively privately owned have been
afforested. A bill has been passed creating a Youth
Conservation Corps and authorizing a three-year
pilot programme of $3.5 million to employ 3 000
youths from 16 to 18 years of age to work in national
forests and parks.

In Canada, a major reorganization of the relevant
departments was carried out in 1970 to allow the
Minister of Fisheries and Forestry to take the lead
in the improvement of the quality of the environ-
ment. A new Department for Renewable Resources
and Environmental Affairs was established consist-
ing of the former Department of Fisheries and For-
estry and elements of other departments which
relate to environmental work. A National Environ-
mental Council will be constituted later. During
1970 the basis was established for a second national
park in Newfoundland which will make an impor-
tant ecological as well as recreational contribution
to the national park system.

The need for forest policies which promote the
conservation of the environment has also been fostered
by the multidisciplinary approach to regional de-
velopment. This is of particular concern to the
pulp and paper industry, which is at present respon-
sible for a substantial part of the pollution of rivers
and streams in North America. There is evidence
that settling basins and other treatment facilities
are being installed in increasing numbers in both
new and old mills, but more efforts of this nature
will be needed before a satisfactory situation can
be created.



Oceania

As in most other developed countries, inflationary
pressures in Australia and New Zealand were strong
in 1970. In New Zealand, the economic recovery
from the 1967/68 recession continued, and the GNP
in real terms rose by 5.5 percent. With an extreme-
ly tight labour market and heavy wage demands,
however, money incomes increased much more rap-
idly and the cost of living index rose by some 6
percent. Partly as a result of this, and partly be-
cause of lower export and rising import prices the
country's balance of payments, which had been ex-
pected to show a surplus, ended with a small deficit.
In an effort to halt the wage/price spiral, the Govern-
ment introduced in November 1970 a price freeze
and subsequently, in February 1971, a 12-month
wage control scheme under which wage and salary
increases are limited to a maximum. of 7 percent
and controls over the profit margins of manufacturers
and retailers. Economic activity has therefore slowed
down, and although some mild stimulating measures
were again applied in mid-1971, real GNP in 1971172
is expected to grow only by some 3.0-3.5 percent.

Although inflation was of major concern also in
Australia, its rate, at some 3.5 percent, was very
much less than in New Zealand and only slightly
more than the anticipated 3 percent. Nevertheless,
various monetary policy measures were taken in
1970 to reduce the growth of demand, and more
stringent actions were anticipated for 1971 in the
face of increasing employment and rising wage de-
mands. The GDP at constant prices increased in
1969/70 by 5.6 percent, rather less than the year
before but well in line with the average for the past
five years. Output in agriculture was reduced, and
with the rapid growth of other sectors, particularly
mining, the share of agriculture in total GDP

has fallen rapidly and is now only some 7 to 8

percent. The fall in farm incomes is in part re-
sponsible for the reduction in the growth of GDP
in 1970/71 to an estimated 4.5-5.0 percent.

The mining sector is making a major contribution
to the country's exports, and in 1969/70 a growing
volume of mineral as well as cereal and meat
exports was a principal reason for the larger surplus
of the balance of payments. The current account
remains in deficit, however, and is made up by con-
tinuing large capital imports, although the role of
imported capital is expected to diminish in the fu-
ture as mineral exports increase.

Agricultural production

The combined agricultural production of Austra-
lia and New Zealand declined fractionally in 1970,
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TABLE 11-17. OCEANIA: INDICES OF AGRICULTURAL
PRODUCTION

1966 1967 1968 1969 1970'

1952-56 average 100

Preliminary estimates.

reflecting slight declines in the output of both coun-
tries (Table 11-17).

As a result of a 32 percent reduction of the planted
wheat area in Australia in response to government pol-
icies (see below), and with yields only slightly above
the level of the previous season, the 1970 wheat har-
vest of 7.5 million tons was some 27 percent less than
in 1969. However, the impact of this reduction on
the total index was to a very large extent offset by
increases in many other commodities. With area
shifted from wheat to other grains, and with trade
prospects for coarse grains stimulated by the corn
leaf blight in the United States, output of barley
increased by 45 percent and maize by 17 percent,
while the sorghum harvest recovered to more than
double the low level of 1969. The total feedgrain
crop, at 5.16 million tons, was thus 47 percent larger
than in 1969. Rice yields were down steeply and
production was slightly smaller than the record of
the previous season, 256 000 tons, although the area
was 19 percent larger. Raw sugar production, at
2.52 million tons, was 14 percent above the 1969
level.

The output of the Australian livestock sector fell
slightly from the high level of 1969. Total meat
production was fractionally higher, but milk produc-
tion remained unchanged because of the reduced
profitability of the dairy products markets (see below).
The wool clip was slightly smaller.

Production in New Zealand remained virtually un-
changed, mainly because of the effect of drought on
a number of products. Wheat and barley harvests
were down by 37 and 25 percent, respectively. Milk
and butterfat production was also severely affect-
ed, declining by some 7 percent. In the meat sec-
tor, there was only a fractional rise in mutton and
lamb production, but beef and veal output showed
a large increase of nearly 6 percent and total meat
production thus rose by some 3 percent. Much
of the increase in beef production stems from an
expansion in the meat operations of dairy farmers,

Change
1969 to

1970

Percent

Per caput
agricultural
production
in 1970

1952-56
average

100

Australia . . . . 154 141 171 163 164 118

New Zealand . . 145 131 157 160 158 117

REGION . . . 152 143 137 164 162 115



in response to government efforts in this direction,
but traditional beef herds are also expanding. The
wool clip remained unchanged at the stable level of
recent years.

Preliminary indications for 1971 suggest a moderate
recovery in overall production in both Australia
and New Zealand. In Australia, the area under
wheat was little changed from 1970 and, with average
yields, a crop of some 8.0-8.5 million tons was ex-
pected, compared with 7.5 million the year before.
Among other cereals, further increases were likely
in barley, maize and rice, and although the sorghum
harvest would probably be lower, total production of
feedgrains was expected to show an increase over
1970. Another commodity group which has shown
substantial increase following the reduction in wheat
acreage is oilseeds, especially sunflower and rapeseed.
Sugar production was estimated to be up by perhaps
a tenth. In the livestock sector, cattle numbers
reached a new record level, and beef and veal output
may rise by some 5 percent. An increase is expected
also for mutton and lamb, reflecting in part slaugh-
terings because of the decision of many farmers to
abandon sheep farming in view of the low wool
prices. The wool clip, in fact, is estimated to have
declined by a further 2 percent. Milk production
also fell further.

In New Zealand, most major field crops, including
wheat, barley and potatoes, as well as vegetables and
fruit, recovered substantially from the drought-reduc-
ed levels of 1970, and meat production was up also,
but the increase in total production was held back
by a small reduction in dairy production and the
continued stable level of the wool clip.

Trade in agricultural, fishery and forest products

The value of agricultural, fishery and forest ex-
ports from Oceania increased by some 6 percent in
1970. Reduced earnings from wool and dairy prod-
ucts were offset by larger income from wheat, sugar,
beef and veal, and fishery and forest products. Aus-
tralian exports of agricultural products were substan-
tially higher, reflecting the country's position in world
wheat and sugar trade, both of which expanded.
New Zealand's earnings, on the other hand, fell,
with trade in livestock products adversely affected by
serious drought and by the sharp drop in wool prices
on world markets (Table 11-18).

The volume of Australian exports of both wheat
and coarse grains increased by some 25 percent in
1970. Shipments of wheat were larger to the United
Kingdom, and also to the Near East (notably the
United Arab Republic) as a result of poor crops in
much of that region, but the largest purchaser was
mainland China, which took over 30 percent of the
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Preliminary estimates. Australia and New Zealand.

total during 1969/70 (December-November). The
low level of maize output in the United States helped
to stimulate demand for Australian soft wheat, and
also for barley; shipments of the latter rose by one
third and earnings by 20 percent. The production
and export of feedgrains have increased not only
because of favourable market opportunities (partic-
ularly in Japan, which is one of Australia's major
customers for agricultural exports) but also because
of the recent restrictions on wheat production.

Sugar exports largely from Australia, but also
from Fiji were some 7 percent higher in volume
and 23 percent in value, with both countries benefit-
ing not only from higher world prices but also from
ample production, which allowed them to share in
the redistribution shortfalls under the International
Sugar Agreement. Although the United Kingdom,
other Commonwealth countries and the United
States are important markets for Australian sugar,
since 1965 Japan has become the largest single cus-
tomer. However, its purchases are made at prices
considerably below those paid by the other countries
through preferential arrangements.

Earnings from meat exports were also larger, with
Australia again the main beneficiary through an
increase in its shipments of beef and veal (by 17 per-
cent) and mutton and lamb (by 19 percent), both
at higher prices. Higher prices also helped raise
New Zealand's earnings from meat, despite smaller
shipments of mutton and lamb.

Drought was also a principal reason for the losses
suffered by New Zealand in dairy product markets.

AGRICULTURAL PROD-
UCTS 95 132 138 121 141 150 + 6

Food and feedstuffs 61 154 185 153 180 201 + 12
Cereals (15) 189 348 202 260 290 + 11
Sugar (6) 151 162 183 180 222 -I- 23
Meat (27) 174 169 171 218 254 + 17
Dairy products . (8) 122 143 106 112 102 9

Raw materials. . . . 33 110 93 90 103 100 4
Wool (33) 110 93 90 103 100 4

FISHERY PRODUCTS . . 2 258 277 385 421 437 + 4

FOREST PRODUCTS . 3 195 221 317 372 394 + 6

Agricultural, fishery
and forest products . 100 133 140 125 146 154 6

TABLE 11-18. OCEANIA: INDICES OF VALUE OF EXPORTS OF
AGRICULTURAL, FISHERY AND FOREST PRODUCTS

Share
of

total Change
agri-

cultural
exports

in

1966 1967 1968 1969 1970' 1969
to

1970

1970

Percent 1957-59 average = 100 Percent



World market prices improved, and while Australia
was able to raise its export earnings from these prod-
ucts by some 17 percent, New Zealand's exports,
particularly of butter, were smaller and their value
was reduced.

As discussed in Chapter I, prices of wool on world
markets declined sharply in 1970, and Oceania's
wool earnings, which constitute some 33 percent
of the value of all its agricultural exports combined,
fell by about 4 percent. Australia was able to in-
crease the volume of its shipments, although their
value did not rise, but New Zealand, again as a result
of drought, experienced a decline in both volume and
value.

POTENTIAL IMPACT OF AN ENLARGED EEC

Although the proportions of Australian and New
Zealand exports that go to the United Kingdom
have continued to decline (as has also the share of
agricultural products in their total exports),' the
United Kingdom remains an important export mar-
ket for several of their major agricultural products.
The possibility that United Kingdom entrance into
the EEC might result in further restrictions on the
access of their products to the United Kingdom
market has therefore given rise to concern, especially
in New Zealand. In 1969/70, this market took 90
percent of New Zealand's total exports of butter
(value $98.7 million), 75 percent of its total exports
of cheese ($33 million) and 75 percent of its total
exports of Iamb and mutton ($138.1 million). The
three products together account for about one third
of the value of New Zealand's exports.

Australia's nonagricultural exports have continued
to increase rapidly and in 1969/70 approximated 50
percent of its total exports. Australia has also been
notably more successful than New Zealand in develop-
ing alternative markets for most of its agricultural
products and thereby reducing its dependence on the
United Kingdom market, from over 30 percent in
the 1950s to 15 percent in 1969/70. Nevertheless, in
1969/70 the United Kingdom took 69 percent of
Australia's total exports of butter (value $36.4 mil-
lion), 59 percent of its total exports of canned and
dried fruits ($31.2 million), and 26 percent of its
total exports of sugar ($30.7 million).

With respect to wool, the most important agri-
cultural export from both countries to EEC, enlarge-
ment of EEC would not be expected to affect the
conditions of access to the United Kingdom market
as EEC wool imports are not at the moment subject
to duty; in any case the present six-member Com-
munity actually talces a much larger part of Austra-
lia's and New Zealand's total wool exports than does

'See The state of food and agriculture 1959. p. 55-56.
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the United Kingdom. For lamb and mutton, for
which the United Kingdom market is especially im-
portant for New Zealand, and outlets elsewhere are
limited, the EEC has not established a common market
policy, and the access might be adversely affected
if and when such a policy were to be established.
For beef and veal, for which the EEC has a common
market policy, the United Kingdom provides a rel-
atively less important market for Australian and
New Zealand exports a-nd, in any case, world ex-
port demand prospects are agreed to be quite prom-
ising.

New Zealand concern about continued access to
the United Kingdom market for its dairy products
would appear to have been largely allayed by the
arrangements negotiated between EEC and the United
Kingdom.1° These would guarantee continued access
for specified minimum quantities of New Zealand
butter and cheese during the five-year transitional
period (envisaged as 1973 through 1977), at a grad-
ually diminishing rate reaching by the end of the
period 136 000 tons of butter (80 percent of the pres-
ent quantity) and 15 000 tons of cheese (20 percent
of the present quantity). The price level, however,
would be guaranteed at the 1969-72 average, esti-
mated by United Kingdom officials to be substantially
higher than the average of recent years. During the
transitional pc.,riod, the enlarged EEC Council of Min-
isters might make adjustments between the guar-
anteed quantities of butter and of cheese, provided
the tonnage expressed in milk equivalent corresponds
to the total quantities agreed for the two commod-
ities for the year in question.

After 1977 the guarantees for cheese would be
eliminated. For butter, the Community would ex-
amine, starting in 1975, the nature of future ar-
rangements, taking into account, on the one hand,
the progress in the diversification of the New Zea-
land economy and, on the other, the action taken
by trading countries to conclude an international
agreement on dairy products.

Australia is mainly concerned about the continued
access of its sugar and butter to the United Kingdom
market. Under the Commonwealth Sugar Agree-
ment, Australia has a United Kingdom import quota
of 335 000 tons annually; this Agreement expires at
the end of 1974 and continued access to the United
Kingdom market for Australian sugar after that
date will presumably be governed by such further
international sugar arrangements as may be negotiated.
Australia, as a " developed " country, is apparently
not covered by the EEc-United Kingdom agreement

"Concerning these arrangements. the New Zealand Prime Min-
ister is reported to have commented: " I am confident that we can
safeguard New Zealand's interests within the framework of the
broad agreement reached between Britain and the Six. More-
over, we shall be on a unique footing in our future dealings with
the enlarged Community. No other country will enjoy the same
advantage." The Times. 25 June 1971.



that the interests of " developing " Commonwealth
countries, whose economies are heavily dependent
on sugar exports, are to be safeguarded after expi-
ration of the Commonwealth Sugar Agreement.

Agricultural prices and incomes

During the 1970/71 season the gross value of farm
production in Australia is estimated to have fallen,
for the second consecutive season, by about 4 per-
cent. Again, a smaller wheat harvest and lower
prices for wool were the major causes. The value
of cattle slaughtered continued the upward trend of
recent seasons and that of dairy production showed
little change. With production expenses continuing
to increase, net farm income is estimated to have
totalled about 10 percent less than in 1969/70.

In New Zealand, gross farm income during the
1969/70 season (July-June) is estimated at $NZ 924
million, about 5 percent above the year before. The
increase resulted from higher returns for all types
of meat animals. Returns from grain and other
field crops, wool, and dairy products were all lower,
mainly because of reduced production, although wool
prices were also lower. Data on input expenses
were not available at the time of writing, but they
are Icnown to have risen and the net economic result
of the farm sector is likely to have been 17ss satis-
factory than data on gross income would suggest.

Problems, policies and programmes

A further increase in Australian wheat stocks dur-
ing 1969/70 left the end-of-season carryover at a
record level (Table II-19). As an incentive for grow-
ers to restrict their 1970 plantings, the delivery
quota for wheat was reduced by about 9 percent
(from 9.7 to 8.7 million tons). The area planted
in 1970 was actually 32 percent below the 1969 level
and the national average yield slightly higher than
the year before. Thus, the 1970 harvest was lower
by 29 percent and below the national delivery quota.
It is anticipated that exports will continue to increase
during the 1970/71 season and may in fact approach
the record level of 1966/67. An important reduction
of Australian wheat stocks during the 1970/71 market-
ing season therefore seems likely. For the 1971 crop
the delivery quota has been increased to 9.2 million
tons.

The wool industry, a major earner of foreign ex-
change for both Australia and New Zealand, remains
in a serious cost/price squeeze. Export demand was
weak and prices declined throughout 1970, although
some revival was reflected in stronger prices at the
beginning of 1971. Domestic inflationary pressures,
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TABLE II-19. - AUSTRALIA: SUPPLY ANO UTILIZATION
OF WHEAT

Beginning stocks (1 December)

Production

Domestic use

Exports

Ending stocks (30 November)

1968/69 1969/70 1970/71

' Preliminary estimates. - Includes wheat eouivalent of wheat
flour.

however, continue to push costs upward. To help
the industry, Australia has budgeted $A 30 million
for a one-year scheme of emergency relief for wool
growers pending the initiation of other action to
help the wool industry adjust to the changing longer
term situation. Some relief will result also from the
reduction (in August 1970) from 2 to 1 percent of
the levy on wool sales, collected to finance research
and promotional activities. This will be compensat-
ed by the shift of an additional part of the costs of
these activities from the wool growers to the Govern-
ment.

The Australian Wool Commission was establish-
ed in 1970 as a compromise between conflicting pres-
sures for a continuation of the free auction system
and demands for the establishment of a single wool-
marketing agency with monopoly powers to buy and
sell the wool clip. The functions and powers of
the Commission, which began operations on 16 No-
vember 1970, include the operation of a flexible re-
serve price system on a day-to-day basis for wool
sold at auction, a price averaging plan for wool in
small lots, and a voluntary pool for wool in lots ex-
ceeding 3 bales. It may buy and sell wool outside
the auction system. No quantitative or financial
limits have been placed on the amount of wool
that the Commission may buy and hold. The cost
of its operation, including any losses that may be
incurred on wool acquired, is to be borne by the
Government. If the necessary concurring legisla-
tion is enacfed by the states, the Commission will
be authorized to control, when necessary, the private
buying and selling of wool outside the auction sys-
tem and to set the terms and conditions governing
the sale of wool at auction. At the end of the 1970/71
season, the stocks held by the Commission were
reported to total 459 000 bales. For the 1971/72
season, a wool subsidy scheme has been announced,
to guarantee an average price of 35 cents a pound.

Stocks held by the New Zealand Wool Commis-
sion were reduced by approximately 130 000 bales
during the 1969/70 season to about 350 000 bales
on 30 June 1970. For 1970/71, the minimum price

Million metric tons
1.4 7.3 7.2

14.8 10.5 7.5

2.5 2.6 2.2

6.4 8.0 7.1

7.3 7.2 5.4



level supported by the Commission's operations was
lowered to 21 cents per pound, 6.5 percent below that
of the previous season. Private sales outside the
auction system are reported to have increased dur-
ing recent seasons and to have amounted to approxi-
mately 17 percent of total sales during 1969/70.
By the middle of the 1970/71 season the stockpile
was reduced by one quarter and further reductions
were anticipated before the end of June 1971.

In Australia, government payments in support of
the dairy industry for the 1970/71 season remained
approximately unchanged, and were accompanied by
an upper limit on the volume of dairy production
for which such support is available. An annual gov-
ernment bounty of $A 27 million enabled dairy
factories to pay producers the equivalent of 34 cents
per pound, commercial butter basis, during the pre-
ceding three seasons. For 1970/71 the bounty was
increased to $A 49.25 million, sufficient to enable
factory payments to producers to continue at this
average rate only if production is limited to 220 000
tons of butter and 70 000 tons of cheese. The in-
crease in the bounty, moreover, was roughly offset
by the abolition of devaluation compensations which
had been paid during the previous two seasons.
The Government has no authority to impose limits
on production and relies on industry organizations
to keep output at the desired volume.

The Australian Government has offered to provide
$A 100 million to the states over a four-year period
for debt reconstruction, property adjustment, and
rehabilitation of farmers. Broad agreement is re-
ported to have been reached concerning the pro-
gramme and details are being negotiated with the
state governments. Negotiations are also continu-
ing between the federal and state governments con-
cerning the programme for rationalization of the
dairy industry, in an effort to improve its efficiency
and ability to compete internationally. Some years
ago a federal government offer of $A 25 million
over a four-year period was made for this purpose.

In New Zealand, efforts continued to ease the
cost/price squeeze on producers and to adjust pro-
duction to take advantage of changing export de-

Latin America

According to preliminary estimates by the Eco-
nomic Commission for Latin America, the combined
gross domestic product of the Latin American coun-
tries increased in 1970 by 6.9 percent at constant
prices slightly more than in each of the previous
two years. Rates of growth above the regional aver-
age were achieved by Ecuador (9.5 percent), Brazil
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mands. A fertilizer subsidy programme became ef-
fective in July 1970 with payments of $NZ 5 per
ton on all fertilizers used. It is estimated that the
cost to the Government will be about $NZ 13.5
million annually. The 1970 budget also provided a
special agricultural assistance fund for farmers who
have encountered serious financial difficulties for rea-
sons beyond their control (such as drought). All
land used for farming or agricultural activities, ex-
cluding forest land, became exempt from the land
tax as of 31 March 1970. The scheme, initiated in
1969 for diverting part of the productive capacity
of dairy farms to beef production, is being continu-
ed through the 1970/71 dairy season.

The salient feature of forestry development in 1970
in both Australia and New Zealand was the continu-
ed emphasis on afforestation; in the two countries
combined the area afforested increased by another
20 percent. In Australia, some 30 000 hectares are
now planted every year, and plans were made in
1970 to raise this figure in order to increase self-
sufficiency in forest products. To this effect the
recently passed Softwood Forestry Agreement will
provide loans to the states for financing the establish-
ment of coniferous plantations. In New Zealand
the annual planting rate increased from about 15 000
to 18 000 hectares. The expanded plantation pro-
gramme is to be carried out mainly by the State but
a subsidized loan scheme has also been developed
to encourage farmers and local authorities to plant
woodlots, especially on otherwise unproductive land.
The output from man-made forests already provides
80 percent of the timber used in New Zealand and
is contributing to a rapidly growing export trade.

Industrial processing of timber plays an increas-
ingly important role in the overall economic and
social development of the region. In New Zealand,
where a number of new industrial installations have
grown up close to the main concentration of exotic
forests in the North Island, the forest industries
sector generates one eighth of industrial incotne,
provides over two fifths of all manufactured exports,
employs one tenth of the industrial labour force and
contributes one twentieth of the GNP.

(9.0 percent), Panama (8.6 percent), and Mexico
(7.4 percent). Sectors of the combined economies
with high average increases in output were manufac-
turing and construction (both 8.0 percent) and ser-
vices (9.3 percent). For the region as a whole GDP
in agriculture is estimated to have risen by 4.9 per-
cent, a very satisfactory increase in comparison with



the past, although the situation varied widely among
countries. Mining output in the region increased
by 4.6 percent.

With population growth estimated at 2.9 percent,
the increase in GDP per head over the last three years
averages almost 4 percent. This recent rate com-
pares very favourably with the longer term average
of 2.5 percent a year between 1960 and 1969. How-
ever, there is widespread conviction that social ten-
sions in the region particularly those associated
with structural unemployment can be overcome
only if this high rate can be maintained, or preferably
lifted to 8 percent a year, to ensure a steady growth
rate of per caput output of 4 or 5 percent a year
through the 1970s.

The degree of underutilization of the economically
active population in the region, including both unem-
ployment and underemployment, is estimated at
a full unemployment equivalent of 28 percent of the
labour force. 12 Much of this unemployment is in
agriculture, on which 'about 145 million inhabitants
of the region (60 percent of the total population)
depend for a living. Land resources in many arcas,
particularly zones of small cultivators, are so scanty
in relation to population and so deteriorated from
overuse that even the most effective programme of
rural development cannot be expected to improve
significantly rural living standards until many people
are shifted out of agriculture. Land tenure reform
and opening up new land, therefore, cannot provide
a complete solution to rural unemployment. At the
same time, already widespread urban poverty and
unemployment mean that little or no relief of rural
unemployment can be expected from the movement
of population to the cities.

There is a powerful incentive in the region, there-
fore, to think afresh about development strategies and
policies. The main general problems are seen to be;
first, the inability to achieve a balanced econom-
ic growth of rural and urban areas, in which increas-
es in manufacturing activity are matched by improved
agricultural output and productivity; second, the
inability to provide productive employment for the
whole annual increase in the labour force and the
already existing unemployed; and third, the extreme
inequality of income distribution, coupled with con-
spicuous consumption at the expense of saving in
the small high-income group, which limits invest-
ment capacity and restricts growth of demand by
the greater part of the population.

To what extent, and at what cost to GNP growth,
employment could be made the primary objective

" Raúl Prebisch. Change and development: Latin Anzerica's great
task. Washington, D.C., 1970.

" See Latin American Institute for Economic and Social Plan-
ning. Elementos para la elaboración de una política de desarrollo
con integración para América Latina, síntesis y conclusiones. Mexico,
1969. (Document iNsT/s.411-2)

71

of development planning (as has been suggested in
a recent study on Colombia)," remains an open
question, answers to which will depend on the charac-
teristics and resource endowment of each economy.
In the meantime, while the need for policy changes
is recognized, pressures to bring them about are not
as strong as they might be as the large rural popula-
tions, often culturally separate, have little or no voice
in national or local decision-making.

Although prices of Latin America's export products
rose in 1970 for the third successive year, there was
no corresponding improvement in the balance of
payments. Initial estimates put the total value of
exports at $13 700 million 9.5 percent more
than in 1969 but with both a larger volume and
higher unit values the f.o.b. value of the region's
imports rose by 12.5 percent to $12 700 million,
and the trade surplus was reduced by about 20
percent.

Inflation continued in the region during 1970
with variations in incidence between countries. The
largest increases in consumer prices in 1970 were in
Argentina (where the slowdown of 1969 was revers-
ed), Brazil, Chile and Uruguay. The price rise
accelerated in Jamaica from 6.3 percent in 1969 to
9.9 percent in 1970, in Mexico from 1.1 to 5.1 percent
and in Costa Rica from 2.2 to 4.6 percent. In Co-
lombia the rate of price increase was reduced slightly
to 9.1 percent, but only in Haiti and Paraguay did
prices fall absolutely, by about 2 and 3.5 percent
respectively.

Agricultural production

Within a 3 percent overall increase in agricultural
output in 1970, the region's food production ex-
panded by 5 percent. However, this was due large-
ly to the remarkable increase in Cuba's sugar
production by 80 percent to a record 8.5 million
tons the bulk of which is exported outside the
region. For the region excluding Cuba, the increase
in food production comes to 3 percent, approxi-
mately the same as the population growth, and total
production to 1 percent."

In South America most countries showed increases,
in some cases at rates above average, as in Chile,
Ecuador, Peru and Venezuela, but the total for the
subregion was held back by Argentina, where there
was a small decline, and Brazil, where the increase
was only slight. The index for the Caribbean reflects
mainly the steep increase in Cuba. Output in Central
America, where the weather was generally good,
was also up (Table II-20).

"International Labour Office. Towards Diu employment: a
programme for Colombia, prepared by an interagency team or-
ganized by the International Labour Office. Geneva, 1970.

" However, preliminary data frequently underestimate the output.



Among the main commodities, wheat output in
1970 fell about 18 percent, from 12.8 to 10.5 million
tons. Drought in Argentina reduced the size of
the crop by 40 percent, but output elsewhere in-
creased. Strong demand on world markets, together
with good weather and the increased use of hybrid
seeds, led to an 18 percent increase in maize output
from 33 to 39 million tons. There was also a 15
pefcent rise in rice production to 11.6 million tons.
Poor weather in parts of Central America caused
banana production to rise only slightly from 16.6
to 17.3 million tons. Declining profitability and
unfavoura_ble growing conditions resulted in a drop
in cotton production from 1.7 to 1.6 million tons.
The region's output of beef and veal rose by only
2 percent, compared with the average annual in-
crement of 4.4 percent in the previous five years,
a serious lag for such a high-value product. Output
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of pork, mutton and Iamb, and poultry meat also
increased very little, and milk production, which in
preceding years had risen rapidly, declined frac-
tionally in 1970. Wool production remained un-
changed. The increase in sugar output, by almost 5
million tons to 23.6 million, was mainly accounted
for by Cuba. Coffee production in the region was
down by almost 15 percent, mainly because of heavy
losses in Brazil.

The severe reduction in Argentina's wheat output,
from 7.0 to 4.2 million tons, largely explains the
stable overall level of production in that country.
Early-season drought, together with competition from
sorghum, maize and cattle, caused the area sown to
decrease to 3.3 million hectares, and has led the Gov-
ernment to raise support prices in an attempt to
reverse this fall. Market prospects for maize were
good and the crop increased by 36 percent, mainly
because of higher yields; sorghum output also rose,
from 2.6 to 4.1 million tons. Rice production also
continued to increase. Beef and veal output re-
mained virtually unchanged at 2.9 million tons, as
did wool production, and the failure to expand
herds represents a brake on future increases.

Wheat production in Brazil, encouraged by price
and credit policies, rose by 21 percent to 1.7 million
tons in 1970, and maize output by about 21 percent to
15.4 million tons. Higher yields also resulted in an
increase of 17 percent in Brazil's rice crop, the largest
in the region and, since markets were poor, stocks
accumulated in spite of subsidized exports. Sugar
production rose 19 percent to 5.4 million tons. How-
ever, frost in mid-I969 and the appearance of rust
fungus reduced coffee output by more than 30 per-
cent, and Brazil's share in a smaller regional out-
put fell from about 50 to less than 40 percent. Both
cocoa and banana crops were larger, by 7 percent.
Cost pressures brought about a reduction in the
area under cotton and output was reduced by 7
percent. As in Argentina, beef production increased
very little.

In Mexico, the output of most important crops
increased, with the exception of sugar, which fell
by 8 percent, rice, which was only slightly lower,
and cotton. Cotton output, influenced by falling
world prices and the high risk of budworm damage,
fell from 510 000 to 360 000 tons. The correspond-
ing fall in cottonseed output resulted in a considerable
underutilization of vegetable oil processing capacity.
Maize and sorghum output rose by about 6 percent
and wheat by some 2 percent.

The increase in production in Peru reflected bigger
harvests of maize and rice, and a recovery in sugar
output to 795 000 tons, thanks to improved irri-
gation. In Chile, wheat area and output increased,
encouraged by a forward price formula, whereby the
harvest price was announced a month before sow-

PRODUCTION IN SELECT-
ED COUNTRIES
(all products)

= 100

CENTRAL AMERICA . 182 188 194 196 201 -I- 3 119

Costa Rica 166 183 193 213 231 + 8 127
El Salvador 162 172 171 190 190 119
Guatemala 187 203 201 196 196 123
Honduras 162 170 192 177 178 106
Nicaragua 213 214 214 195 209 + 7 129
Mexico 181 186 190 191 195 -I- 2 114
Panama 162 169 197 205 202 1 123

CARIBBEAN 106 120 111 108 137 + 27 97

Barbados 106 121 100 90 98 + 8 85
Cuba 97 122 111 104 154 + 48 110
Dominican Republic . 125 130 125 138 149 -I- 8 85
Haiti 105 102 103 103 106 -I- 3 78
Jamaica 145 134 129 121 118 2 87

SOUTH AMERICA . . 140 147 146 154 158 + 3 102

Argentina 121 128 120 130 129 1 98
Bolivia 190 198 198 200 203 + 1 136
Brazil 154 163 165 176 179 + 2 112
Chile 134 132 137 129 134 + 4 91
Colombia 137 143 151 154 156 + 2 95
Ecuador 209 216 214 220 231 + 5 138
Guyana 143 149 147 154 144 7 89
Paraguay 133 140 141 146 148 + 2 95
Peru 146 147 142 150 156 + 4 99
Uruguay 96 87 100 104 106 -I- 2 86
Venezuela 191 207 214 223 232 + 4 129

REGIONAL PRODUCTION

Total
All products 140 148 147 153 158 + 3
Food only . 142 151 152 157 166 + 5

Per caput
All products 100 103 99 100 101
Food only . 102 105 102 103 105 +

TABLE 1[-20. LATEN AMERICA: INDICES OF AGRICULTURAL
PRODUCTION

Per
caput

1970 Change agri-
1966 1967 1968 1969 (pre-

limi-
1969
to

cultural
produc-

nary) 1970 tion
in

1970

1952-56
1952-56 average = 100 Percent average



ing, and the maize crop was also bigger. Colom-
bia's coffee crop, the second largest in the world,
was 7 percent higher, while production of cotton
was lower. Ecuador's cocoa production remained
unchanged and still well below (28 percent) the
1968 peak level. Banana production increased by
7 percent. Uruguay recouped the 1968 loss in
wheat but its wool production fell owing to lower
world demand. The maize crop in Paraguay was
bigger, but as regards beef production the country
is in much the same situation as Argentina and Brazil.

The first, admittedly early, indications for agricul-
tural production in 1971 show no acceleration in
the growth of output, estimated at 1 to 2 percent
for the region as a whole. However, as in 1970,
the overall indicators are again heavily influenced
by the large changes in Cuba's sugar crop, which is
estimated to have fallen back by nearly a third to
the more normal level of 5.9 million tons. If Cuba
is excluded, the increase in total agricultural produc-
tion may be tentatively estimated at 2-3 percent,
and somewhat less for food products only. The
increase would thus, again, be below the rate of
population growth in the region.

Among the various subregions, the situation ap-
pears to have been better than in 1970 in Central
America, where all countries except possibly Mexico
were promising to show increases ranging between
3 and 8 percent. In the Caribbean, in contrast,
output fell not only in Cuba but also in some other
countries, although showing increases in the Do-
minican Republic and Jamaica. In South America,
the available information suggests widespread but
moderate increases, except in Colombia and Ecua-
dor where the overall output appears to llave remain-
ed unchanged. In the last mentioned subregion as
a whole, the total production may have risen at
about the same rate as in 1970.

Among the major commodities, wheat production
may be up by over a tenth, with a recovery in Ar-
gentina in response to price incentives and better
weather, and a further large increase in the rapidly
expanding output of Brazil. Coarse-grain produc-
tion is also expected to be larger, with an expansion
of area under maize in Argentina and larger crops
also expected in Brazil and Mexico. The only major
setback in this commodity group is the large reduc-
tion in the harvest of millets and sorghum in Mexico
because of drought. The region's paddy output is
expected to be down, with smaller crops in Argentina,
Brazil and Peru, and little change in Colombia.
The reduction in sugar production, estimated at
nearly a tenth, reflects mainly the cutback in Cuba;
most other major producers showed considerable
increases, ranging generally between 5 and 7 percent.
Little overall change was estimated in banana pro-
duction, but a large increase (by about a quarter)

73

was expected for coffee, mainly because of a steep
recovery in Brazil.

Beef and veal production is expected to be slightly
less than in 1970 because of smaller output in Ar-
gentina. However, this country's export supplies are
not expected to be affected, because temporary mea-
sures llave been taken to reduce consumption. Most
major producers are expected to show some increase
in milk production. Wool output is estimated to
have remained stationary for the fourth successive
year.

TRENDS IN FOOD PRODUCTION

While most countries in Central America have
succeeded in raising their per ca.put food production
levels over the past decade or so, in the Caribbean
and in South America this has not been the case.
Among the six largest countries of the region only
two, Brazil and Mexico, have succeeded in consistent-
ly raising their food production per caput, at longer
term rates of 1.3 and 1.8 percent a year, respectively.
In the other four, output per head has remained
unchanged or has fallen (see Figure II-2).

The steady expansion of food production in Brazil,
at an annual rate of about 4.5 percent, has been ac-
complished mainly by extending the cultivated area
at a rate of about 1 million hectares a year, and to
a lesser extent by raising yields through the adoption
of new methods and better farming practices. Stim-
ulated by strong domestic demand and relatively
high government producer support prices in recent
years, cereal production has increased at an average
rate of some 5.6 percent a year, particularly that of
rice and maize. Brazil is an occasional net exporter
of rice, and wheat imports, although still the most
costly single item on the import list, are decreasing.
The rate of cereal self-sufficiency is expected to in-
crease further by 1974. The expansion of the live-
stock sector has been held back to only 3 percent
per year for the decade by the slow growth of beef
production (2.4 percent a year in the 1960s), which
inay llave been partly due to a government policy
to keep the consumer price low. Early in 1970
such interventions were largely eliminated and price
incentives were adopted. Price policies on wheat,
rice, maize and potatoes have contributed to the
reversal of the fall in domestic food production,
which rose by about 8 percent in 1970. Direct public
investment in agriculture has been small, but the
sector has benefited indirectly from government
efforts in other sectors, particularly transport.

The very good record in Mexico, the region's third
largest agricultural producer (after Brazil and Ar-
gentina), has been built on the conscious efforts at
agricultural development initiated in the 1930s. The
sector has also benefited from demand associated with



FIGURE II-2. - LATIN AME:RICA : TREND OF PER CAPUT FOOD
PRODUCTION IN SELECTED COUNTRIES, 1952-70

1052 - 5(1

150

140

0

120

110 -

100

90

80

140

130

120

0

00

90

80

70

140

130

120

/10

10

90

80

70

140

130 -

120

100

90

80

70

140

130 -

120

110 -

100 -

90

80

70

140 -

130 -

120

110

lot)

90 -

7 0

MEXICO ON

PERU (0.15)

COLOMBIA (-0.4)

952 54 56 58 60 62 64 66 68 70

Per caput food production caput food production
(ot),c1 ed \ (trend 'aloes)

NOTE: The figures in parentheses indicate the annual compound
percent rate of growth of per caput food production on
the trend line shown.

74

a rapid rate of general economic development, which
has reduced agriculture's share in GDP from 23 per-
cent in 1950 to 12 percent in 1970. Its share in
the economically active population, however, re-
mains high, at close to 50 percent, and relative pro-
ductivity of labour in agriculture has declined from
39 percent of the national average in 1950 to 17 per-
cent in 1969.

Agrarian reform initiated during the 1920s has
been an important growth determinant, with its
effe.cts on the rural social structure and its encour-
agement of productivity by fuller utilization of land
and labour. Commercial farming has, however, been
the main beneficiary of research developments in
wheat, maize and sorghum production, but efforts
to transfer modern methods to small-scale farmers
have been stepped up recently, and the number of
extension workers has increased from less than 400
in 1964 to 1 100 in 1970. Since 1956 fertilizer
utilization has been tripled, but soil fertility studies
reveal a large potential for increased use. The com-
mercial, large-scale agricultural sector has been as-
sisted by an increasing volume of credit, which ex-
panded by 12 percent a year between 1960 and 1969.
About 90 percent of public investment in agriculture
(10 percent of total public investment) has until
recently gone into extending irrigation and even
now 75 percent is destined for this purpose.

The contribution of yield to the increase in total
output is estimated to have risen from about 50
percent in 1941-50 to 73 percent in 1951-60 and 80
percent in 1959-65. Wheat output per hectare in-
creased between 1950 and 1965 at a rate of 6.7 percent
a year, compared with 3 and 2.5 percent for maize
and rice. The growth of crop production in 1970
was held back by unfavourable weather, but for
the period 1960 to 1969 amounted to 5 percent per
year. Livestock production grew at about the same
rate during these years, and accelerated further to
7 percent between 1967 and 1969.

The main structural defect in the farm sector is
the sharp difference between a small number of
large-scale commercial farmers, who use about 90
percent of the modern inputs and produce much of
the marketed output, and the large number of small-
scale farmers as yct scarcely touched by modern-
ization. In an effort to reduce the resulting marked
inequity of agricultural income distribution, the Gov-
ernment is now placing more emphasis on the com-
mercial development of small farms.

While agriculture in Argentina contributes only
14 percent of the value of total GDP and employs
only 18 percent of the economically active population,
the country is a major provider to world markets
of cereals, meat, and livestock products, which pro-
vide about 90 percent of the country's foreign ex-
change earnings. Nevertheless, during the last two



decades, agricultural production has not achieved its
potential and has barely kept pace with the relatively
low rate of population growth (2 percent per
year).

The trends in overall agricultural production in
Argentina reflect mainly those of the fertile pampa
region, which produces four fifths of total output
and most of the farm exports. For the country as
a whole, the production of maize and sorghum has
been rising steadily for more than a decade, but this
has been in contrast to and partly at the expense
of other cereals, particularly wheat. Yields have not
been increasing, and a substantial rise would require
the more widespread and intensive use of fertilizers,
at present limited by relatively high prices. Consump-
tion of nitrogenous fertilizers in 1969/70 (outside
the pampa region where high soil fertility makes
them less essential), on crops such as fruit and veg-
etables, amounted to only 35 000 tons. Beef out-
put in the early 1960s was no more than it had been
a decade before, and only in recent years have efforts
been made again to increase the cattle population
and improve pastures.

It may be questioned whether a more rapid increase
in output would have been possible, given the al-
ready high level of domestic food consumption and
generally adverse trends in demand in international
markets, except for beef and feedgrains. The gen-
eral policy approach has been to consider agricul-
ture a largely self-reliant sector which cannot ex-
pect much government assistance. Between 1965
and 1968 only about 1.5 percent of government in-
vestment went to agriculture, and although it has
recently increased the share remains small at 3 per-
cent. The availability of credit has also increased
although, because of inflation, it is mainly on short
term, and institutional support and research remain
small.

Also in Peru agricultural output per caput has
remained virtually unchanged for the last two de-
cades, except for short-term fluctuations. This has
meant not only that the sector's contribution to the
country's GDP has fallen in the 1960s from 25 to
15 percent, but also that it has failed to meet the ris-
ing demand stimulated by rapid overall economic
growth, based largely on exploitation of mineral and
fisheries resources. Food imports have therefore
risen rapidly, from $58 million in 1960 to $150
million in 1969.

Since 1950 most of the increase in food production,
at an average rate of 3 percent a year, has come from
a two-thirds extension of the cultivated area. There
has been little increase in production of wheat and
barley, but the output of maize, and particularly
rice, has risen substantially. Conditions in the coastal
plains are favourable to rice, which yields about 4
tons per hectare. Growth of rice output has been
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achieved by doubling the irrigated area between
1950 and 1970, while yields have remained more or
less unchanged. Livestock production has increased
little, except for poultry. Since the rapidly growing
fish production has been mainly for conversion into
meal and oil for export, that sector has not made a
compensating contribution to the protein supply.
Sugar production, about half of which is exported,
rose steeply during the 1950s but has not increased
during the last decade, as both yields and area har-
vested have remained unchanged.

Constraints to more rapid growth of agricultural
production include the distance of main agricultural
areas from important centres of consumption, in-
adequate transport and storage facilities, limited at-
tention to research, and deficiencies in land tenure
forms which, however, are now being given major
attention.

Chile is not a predominantly agricultural country,
and the one fifth of the population in the sector gen-
erates only one tenth of GDP and 3 percent of ex-
ports. Of the increase in output at a rate of only
2.2 percent a year for the past 20 years, about a
third is attributable to increased area. Domestic
demand grew by about 3 percent a year between
1950 and 1968 and the deficit had to be met by im-
ports, which today account for between a quarter
and a fifth of total food supplies and a fifth of total
imports. Structural and institutional inadequacies,
particularly the concentration of land and water
resources in the hands of a few, inhibit full utiliza-
tion of the land, thc absorption of excess labour
and the adoption of modern production methods.
Land reform, which is under way, will need the
support of facilities to provide modern inputs and
instruction in their use. Fertilizer use, although
increasing, is low, and the adoption of certified
seeds is limited. Capital growth in agriculture was
at the rate of only 3.5 percent a year between 1956
and 1965, but there has been a recent increase.

In contrast to Chile, agriculture plays an important
part in the economy of Colombia: it accounts for
80 percent of the country's export earnings (mainly
coffee, cotton and tobacco), provides employment for
about 45 percent of the labour force, and produces
nearly 30 percent of the GDP. However, food pro-
duction per caput declined slowly through the 1950s,
and although there has been some improvement in
the 1960s output has only barely kept pace with
the very rapid (3.2 percent) rate of population
growth.

The growth of crop production, at a rate of about
3 percent a year during the past two decades, was
more rapid than that of livestock, and most of the
increase was due to an expansion of area. The
largest increases have been in rice (from 450 000 to
675 000 tons during the period 1960 to 1970), where



fertilizer use increased toward the end of the decade,
and sugar, where an expansion of area raised output
at a rate of 8 percent a year during the same period.
The production of potatoes, an important food crop,
also rose steeply. Wheat output, on the other hand,
fell from over 140 000 to 80 000 tons because of
insufficient price incentives and competition from
other crops, particularly barley, for the relatively
limited amount of suitable land. Maize yields and
production have remained unchanged, despite prom-
ising research results on hybrid seeds, while a
larger output of soybeans, cottonsced, sesame seed
and palm oil has permitted a reduction in imports
of edible oils and fats, especially since the mid-1960s.

Both meat and milk production have expanded
at a rate of about 3 percent a year, slightly slower
than population growth, and no major advance is
reported on animal protein intake, which according
to nutrition surveys remains below thc recommended
standard. The technological level of livestock pro-
duction remains low, but the Government is making
efforts to improve it by increasing investment through
externally financed credit programmes.

Fishery production

Fishery production in Latin America is estimated
to have risen by 30 percent in 1970, more than mak-
ing up the decline of the previous year, and exceed-
ing the previous record of 1968 by some 7 percent.
Landings were up in most countries of the region,
including Brazil, Chile, Mexico and Peru, as well
as in some countries with smaller fisheries. The
catch of the Peruvian reduction fisheries alone is
estimated to have increased by some 25 percent
to close to 12 million tons.

Peru is making serious efforts to encourage domes-
tic consumption, which now absorbs only about
200 000 tons, with a view to tripling it in a few years.
Chile's fish reduction industry also benefited from
the good anchovy catch and was able to produce
almost 10 percent more meal, as well as an increased
quantity of oil. Brazil's fisheries, helped by the
comprehensive investment promotion legislation enact-
ed in 1967, have expanded considerably and produc-
tion in 1970 is estimated to have been 5 to 10 percent
above the 1969 level. In Mexico, where fisheries
had experienced serious difficulties in recent years,
a rise in production was reported.

Emphasis on production for domestic consump-
tion is increasing not only in Peru but also in most
other Latin American countries with serious prob-
lems of malnutrition in inland areas. Investment
in fishing operations for supplying domestic markets
and campaigns to encourage fish consumption are
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being supported by expanding the distribution in-
frastructure, and by projects concerned with the sur-
vey and development of inland water fishery re-
sources. In some countries progress is already evident.
In Mexico, it is estimated that per caput consump-
tion outside the Federal District (which has an al-
ready relatively high per caput consumption) has
gone up in the last five years by over 25 percent,
and in some other countries, for example Cuba, at
an even faster rate.

Forest production

Roundwood removals from Latin American forests
continued to rise at a slow pace in 1970. Removals
of industrial roundwood increased somewhat faster
than those of fuelwood, but still equal only one
fifth of the fuelwood removals.

There is a distinct trend toward an increasing
share of coniferous wood in industrial roundwood
removals. Removals of coniferous sawlogs are now
about as large as those of broadleaved sawlogs,
although large areas of tropical broadleaved forests
remain untouched. This has meant, however, that
the few coniferous resources, particularly in Brazil
and Chile, are under increasing pressure until new
supplies from coniferous wood plantations become
available. Brazil, which has the largest forest re-
sources in the region, continued to intensify its
forest operations; but because of the unusually
heavy rainy season there was a marked slowdown
of wood supplies to industry, particularly in the south-
east of the country.

Pulp and paper production continued to expand
relatively fast in 1970, and the range of grades and
qualities of paper and paperboard is becoming
increasingly diversified. A sizable share of paper
and paperboard is still manufactured from imported
pulp, however, and while current preinvestment activ-
ities point to a notable increase of pulp capacity
in the near future, there are no indications of a rise
in production of newsprint in the region.

Noteworthy advances have also been madc in the
production of wood-based panels, particularly of
particle board. In the last three years, five new
factories have been established and regional produc-
tion more than doubled to about 500 000 cubic
metrcs in 1970. In the same year plywood production
exceeded 600 000 cubic metres, but recent trends
indicate that plywood is losing ground to particle
board. Production of sawnwood, still the largest
item, increased in 1970 after a period of apparent
stagnation. However, most of the sawmills are
small, often badly equipped, and frequently work
below capacity.



Trade in agricultural, fishery and forest products

Preliminary estimates of Latin American trade in
1970 indicate a sharp rise in earnings from agricul-
tural and fishery products and a smaller increase in
those of forest products. Substantially higher earn-
ings from coarse grains, sugar, bananas and cof-
fee more than offset declines for wheat, cocoa, cot-
ton and wool. Unit values received for many of
the region's principal exports, notably coffee, sugar,
bananas and maize were mainly responsible for the
increase. Cotton prices were also higher, but the
volume of shipments was smaller and the value there-
fore fell considerably (Table II-21).

The 15 percent rise in the value of cereals exports
reflects increased shipments of coarse grains from
larger crops in Argentina and Brazil at the higher
prices which prevailed during the year. On the
other hand, earnings from wheat were lower as a
shortage of supplies kept Argentina's exports at low
level, and prices were also slightly down. Reports
indicated, in fact, that the country may have had to
purchase wheat to fulfill its exports commitments
during the 1970/71 season.

Earnings from sugar rose by almost one third.
World market prices reached their highest level since
1964, and the volume was substantially larger, prin-
cipally because a record crop enabled Cuba to in-
crease its shipments by over one half. Cuban exports

TABLE 11-21. LATIN AMERICA: INDICES OF VALUE OE EXPORTS

' Preliminary estimates.
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to the U.S.S.R., in fact, are estimated to have exceed-
ed 3 million tons, the largest amount since 1961.
Exports from Brazil, the Dominican Republic and
Peru were also larger, although Peru together with
Mexico, whose exports were smaller, were unable
to fill their International Sugar Agreement quotas.

The region's banana exports are estimated to have
reached record levels both in value and volume de-
spite adverse weather conditions during parts of the
year in Central America and the Caribbean. Larger
exports from Costa Rica and record shipments from
Ecuador, offset reductions from Colombia, Honduras,
Nicaragua and the Caribbean countries.

Substantially higher coffee prices raised the value
of regional exports of this commodity by some
13 percent despite smaller shipments from Brazil,
the main exporter, and Mexico. The volume of
exports from the rest of Latin America remained
on the whole at a high level, slightly above 1969,
and almost all exporting countries, including Brazil
and Mexico, benefited from large increases in their
earnings from coffee.

The sharp drop in world market prices for cocoa
and wool was responsible for the reduction in earn-
ings from these commodities. There was a rapid
decline in cocoa prices until mid-1970, and uncertainty
regarding Brazilian and African crops and specula-
tion kept prices fluctuating for the remainder of the
year. The overall effect was a drop of some 25
percent in the average unit value received for Latin
American exports. Thus, even though the volume
of shipments was slightly higher, earnings were
reduced by some 17 percent. Prices of wool de-
clined through most of 1970 because of reduced
utilization, but shipments from Uruguay may have
been up somewhat as a result of larger purchases
by the United States.

In contrast, reduced earnings from wheat and cot-
ton reflected smaller shipments rather than lower
prices. Argentina's wheat production was sharply
reduced asid exportable supplies of cotton in Brazil,
Mexico and Peru were smaller.

For meat, trends were mixed, but increased earn-
ings from beef and veal boosted by higher prices
were sufficient to offset the reduction in volume of
shipments of canned meat, and the value of all meat
exports combined was larger. Adverse weather in
Argentina in the second half of 1970, together with
strong domestic demand which caused the rise in
domestic prices to narrow exporters' profit margins,
made it impossible for the country to maintain its
exports of beef and veal and canned meat. Measures
were introduced to counteract this trend by limiting
domestic sales of beef, establishing maximum prices
for them, and granting tax rebates for hea.vier cattle
destined for export slaughter. Tax incentives were
also introduced to encourage food processing for

AGRICULTURAL PROD-
UCTS 90 123 117 127 128 143 12

Food and feedstuffs 50 144 145 142 148 178 -1- 20

Cereals (9) 231 188 169 133 211 + 13

Sugar (20) 109 125 121 124 162 + 31
Bananas. (6) 120 132 138 141 135 4- 10
Meat (8) 152 143 157 170 188 + 11

Beverages and tobacco 30 98 90 100 105 116 -1- 10

Coffee (26) 100 91 100 102 116 13
Cocoa (2) 69 82 85 125 103 17

Raw materials . . 10 128 103 118 131 109 17

Cotton (6) 140 108 130 150 116 23
Wool (2) 117 97 106 92 84 9

FISHERY PRODUCTS . 7 386 379 427 426 563 + 32

FOREST PRODUCTS . . 3 137 127 157 179 185 3

Agricultural, fishery
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export, and modern processing equipment may now
be imported duty free. The situation in Uruguay was
completely different, with exports of beef and veal in-
creasing partly at the expense of domestic consumption.

The limited information so far available on the
region's agricultural imports in 1970 suggests that
overall cereal imports totalled some 7.5 million tons,
slightly more than the peak reached in 1968. Im-
ports of wheat were smaller, with purchases by
Brazil, the region's largest importer, and Peru sub-
stantially less. Imports of maize almost doubled,
however, as Mexican purchases rose from 8 000
tons in 1969 to 760 000 tons in 1970, reflecting the
effects of drought on the 1969 crop.

Preliminary estimates indicate that the value of
fisheries exports from the region increased by over
30 percent in 1970, as a result of both a larger vol-
ume of shipments and a higher average level of prices.
Higher fish meal prices throughout the year resulted
in a further reduction in exports from Peru to the
United States and, to a lesser extent, the Federal
Republic of Germany and some other western Eu-
ropean countries, as feed processors shifted to in-
creased use of soybean meal in compound feeds.
However, shipments to other destinations, particu-
larly the centrally planned countries of eastern Eu-
rope, increased substantially, raising the value of
Peruvian meal exports by some 40 percent. Trade
in the future is likely to be affected by the establish-
ment in mid-1.970 of a public body to handle all
export marketing of Peruvian fish meal and oil.
Prospects for 1971 were for a somewhat smaller
volume of trade, despite evidence of some recovery
in impoas by the United States following a decline
in prices in the early part of the year.

In Chile, too, fish meal production was above the
1969 level, but shipments to new markets did not
compensate fully for reduced exports to the United
States and western Europe, and total exports were
considerably smaller in volume than in 1969. In-
formation for early 1971 indicates that expansion
of sales to centrally planned countries has prevented
the accumulation of stocks.

Among countries exporting primarily fishery prod-
ucts for human consumption, Brazil continued to
expand its shipments to foreign markets in line with
the trend of recent years. The value of the country's
exports, which consist mainly of lobster and shrimp,
has quadrupled in the last three years, and substi-
tution of its large traditional imports of dried cod
has also made some progress. Mexico's exports
are reported to have shown an upturn after several
years of decline, as shrimp exports to the United
States rose by some 25 percent. Other regional sup-
pliers of the United States shrimp market which suc-
ceeded in increasing their exports in 1970 were Co-
lombia, El Salvador, Guyana, Panama and Vene-
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zuela, while those of Ecuador and Nicaragua were
below the 1969 level.

Early estimates of trade in forest products in-
dicate a considerably smaller increase in 1970 than
in the preceding two years. The volume of exports
increased only slightly, and there are indications that
shipments of sawn hardwood, plywood and chemical
pulp continued to grow at the steady, slow pace of
the preceding years. Brazil reported increasing ex-
ports of Paraná pine plywood to neighbouring coun-
tries and the United Kingdom, but sawnwood ex-
ports, particularly mahogany, generally slackened.
On the other hand Ecuador increased its sawnwood
exports to the United Kingdom by 15 percent, and
Guyana almost doubled its log exports to western
Europe. Intraregional trade has been and is con-
tinuing to be a salient feature of Latin American
forest products exports, and more than 50 percent
of log and sawnwood exports and almost 100 percent
of pulp and paper exports remain within the region.

Development plans and policies

In 1970 and early 1971 development plans were
started in Argentina, Colombia, Guatemala, Jamaica,
Nicaragua, Paraguay, Peru and Venezuela. The
recent plan of Chile is being revised. Table 11-22
presents the main features of all current plans in the
region.

Governments now appear to be putting particular
emphasis on a more equitable distribution of income,
a correction of disparities in regional and sectoral
development, and an accelerated creation of employ-
ment opportunities. Land reform has been assigned
a major role in achieving these objectives, particularly
in Bolivia, Chile and Peru.

Colombia's new plan of economic and social de-
velopment for 1970-73 centres around the employ-
ment problem, and the agricultural sector is to play
the biggest role in overcoming it. Major efforts
will be made to stimulate production of food for
the domestic market, somewhat neglected in the past.
Labour-intensive techniques will be promoted for
the production of agricultural raw materials, and
of nontraditional export commodities including beef,
citrus fruit and vegetables. The continuation of agra-
rian reform is considered necessary to achieve a
more equal distribution of factors of production and
agricultural income.

The agricultural sector is also expected to make
a major contribution to Guatemala's economic
growth both directly, through accelerated pro-
duction, and indirectly, because of growing demand
for manufactured goods according to the national
development plan for 1971-75. To maximize em-
ployment opportunities in agriculture, mechaniza-



TABLE II-22. - LATIN AMERICA: MAIN FEATURES OF CURRENT DEVELOPMENT PLANS

tion will receive a very low priority. To increase
the availability of foreign exchange larger agricul-
tural exports are planned, with an increasing share
of " new " commodities, together with the substi-
tution of food and raw material imports. A change
in the income distribution in favour of small and
medium farmers will be sought through an improv-
ed agrarian structure and the provision of credit,
marketing facilities, extension services and rural
infrastructure. Under the preliminary budget for
the plan period, 37 percent of investment will be al-
located to infrastructure projects, 22 percent to agri-
cultural diversification programmes, and 20 percent
to land tenure measures.

With the aim of integrating the rural population
more actively into the economic, political and cul-
tural life of the country, the Peruvian agricultural
development plan for 1971-75 gives priority to a sub-
stantial increase in the level of rural income and greater
social mobility. To this end major efforts will be un-
dertaken (a) to complete the agrarian reform, (b) to
increase agricultural production and thus achieve a
higher degree of self-sufficiency and larger volume of

79

NOTE: Where possible, data refer to net investment. In many cases, hov,-ever, no distinction is made in the plans, and data may 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.

PS - public sector; C comprehensive. - 1958 pesos. - GDP.

exports, (c) to create a stable market with remunerative
prices for the farmer and itnproved marketing facilities,
(d) to utilize more intensively existing land and water
resources, and (e) to consolidate the new structure
of public administration for the agricultural sector.
Over the longer term, a more dynamic agriculture
is expected to provide opportunities in the market
economy for today's subsistence farmers. It is real-
ized, however, that part of the rural population
will have to shift out of agriculture, and so develop-
ment efforts are also oriented toward creating a more
industrialized economy.

Of total public expenditure under Pertt's agricultural
plan almost 50 percent will be allocated to agrarian
reform and settlement. Another 20 percent each
will go to administration and agricultural extension,
and the rest to irrigation (6 p3rcent), agricultural
research (4 percent), forestry, hunting and soils (3
percent) and marketing (2 percent). The large al-
location for agrarian reform will enable the country
to continue its efforts to overcome the problems of
agrarian structure. Since the agrarian reform law
was signed in June 1969 some 3.25 million hectares
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of land have been expropriated or have reverted to
state ownership, and official estimates suggest that
nearly as much will be taken over during 1971-72.
Nearly 1 million rural people will benefit from the
redistribution of this vast area. As it will not be
possible to give every peasant the minimum amount
of land specified under the reform law (ranging from
7.5 hectares of arable land to almost 500 hectares
of rough pasture), priority is being given to increasing
the size of small farms to this minimum.

Major land reform measures are also being imple-
mented in Chile. Under the present Government
the benefits will be extended to medium and small
operators, sharecroppers, and farm labourers. The
reform will no longer operate on a farm-to-farm basis
but by specific zones, and the Ministry of Agricul-
ture and Agrarian Reform will exercise direct control
over the regional agencies responsible for imple-
mentation. Farm workers through unions
cooperatives and small farmers' organizations, will
play an active role and will replace representatives
of the large farms. The Government, in addition
to distributing the land, also intends to reorient
production patterns through the provision of super-
vised credit, extension work and land-use planning
on regional and national levels.

In addition to medium-term development plans,
documents spelling out longer term development
strategies or general guidelines for action have been
published in several countries. Bolivia's socio-
economic strategy for national development covers
the period 1971-91, and assigns the agricultural sec-
tor, which employs almost two thirds of the econom-
ically active population, a more active development
role than in the past. In a first phase, up to 1975,
social change is stated to be the major objective and
agrarian reform its major instrument. During the
second phase, from 1976 to 1981, the emphasis will
be on strengthening the newly created economic,
political and social structure, particularly at the farm
level. By the end of the final phase it is expected
that the rural population will be able to participate
more actively in the economic, political and cultural
life of the country. For the period as a whole, the
production of crops and livestock is planned to in-
crease at 4.5 and 8.2 percent a year, respectively,
agricultural GDP at a rate of 5.2 percent, and the agri-
cultural area by 3.1 percent a year.

In Brazil, which has not so far published a nation-
al development plan, a document on the goals and
bases for government action was published in Octo-
ber 1970. It establishes policy guidelines for the
period up to 1973. A more equitable distribution
of income, the gradual correction of disparities in
regional and sectoral development, and an annual
increase in the number of jobs, from the present 2.9
to 3.3 percent a year by 1973, are the major aims.
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Details for 230 priority projects in all sectors of the
economy have been elaborated and, with a suggested
investment of 12 000 million cruzeiros (at 1970 prices),
the share of agriculture in the total ranks fourth,
after social security, education, and manufacturing.

FOREST POLICIES

The 1970 session of the Latin American Forestry
Commission identified the weakness of forestry
institutions as a primary obstacle to growth in the
forest sector. A number of countries have recently
taken measures to remedy this situation. Thus
Brazil has reinforced its Institute for Forestry De-
velopment by establishing a research institute to
study the bases for expansion of development ac-
tivities. Chile has created a model forest service
which has started operations in the central provinces
(Bio-Bio region). Cuba has set up a Forestry De-
velopment and Utilization Institute.

A feature of great importance to Latin American
forestry, with its large areas of heterogeneous trop-
ical forest, is thc study and determination of the
technological characteristics of about 400 species
effected in connexion with preinvestment surveys.
A large number of additional commercial tropical
species have been identified in these studies. Pre-
investment surveys already carried out in Colombia,
Ecuador, Guatemala, Guyana, Mexico, Nicaragua,
Panama, Paraguay, Peru and Venezuela indicate
that tropical hardwood offers very promising prospects
for forestry development.

Latin America is rich in broadleaved but poor
in coniferous forests, and about 2 million hectares
of man-made plantations need to be established in
the coming decade. Brazil has already made consid-
erable progress in expanding afforestation, partly
because of the recent law which allows private land-
owners to deduct investment in forest plantations
from their taxable income, and permits companies to
invest up to 42.5 percent of payable taxes in affor-
estation. The technical plans required for the estab-
lishment of plantations have led to the opening
of some 80 forestry consulting firms. Brazil's first
national forestry school, established in Curitiba
seven years ago with United Nations Development
Programme (uNDP) assistance, has helped greatly in
this development, providing forestry professionals of
high calibre.

Regional economic integration

Latin America remains in the vanguard of devel-
oping areas as far as regional integration is concern-
ed. However, political difficulties or econon-iic
constraints continue to plague efforts to harmonize



economies which have a relatively undifferentiated
structure of production, differing social and econom-
ic conditions and, in many countries, a tradition of
high protectionism.

Efforts were continued within the Latin American
Free Trade Association (LAFTA) tO overcome diffi-
culties encountered in the trade liberalization pro-
gramme. To this end a plan of action for 1970-80 was
adopted in late 1969 (the Caracas Protocol), and came
into force in 1970. During the period of the plan
a series of studies will be undertaken in an effort
to find bases for the harmonization of national de-
velopment policies. Among those relating to the
agricultural sector several have been placed in the
highest priority category. These include marketing
and supply policies for agricultural products, espe-
cially through state and mixed organizations; norms
for regulation of agricultural trade; common stan-
dards for plant sanitation and animal health; com-
mon standards of quality, standardization of packing,
and harmonization of weights and measures systems;
and possibilities for substitution of extrazonal imports.
The acceptance of this programme of studies suggests
that the need for joint action is being increasingly
recognized. The formulation of a scheme based
on the complementary ecological, climatic and sea-
sonal features of the region is seen as the principal
means of expanding trade in the arca. In this con-
nexion, a procedure has already been drawn up for
the exchange of informa.tion on deficits and surpluses
of agricultural products.

The Joint Advisory Group for Meat, established
to advise LAFTA on all matters relating to the meat
sector, held its third meeting in October 1970. Ur-
gent problems including the promotion of intrare-
gional trade, foot-and-mouth disease, and the im-
plications of European sanitary inspection regula-
tions were discussed.

In 1970 the Andean Group countries (Cartagena
Agreement) began to deal with some aspects of the
Agreement relating to the agricultural sector. A
group of FAO experts undertook a preliminary study
of agricultural trade within the group, to help its
permanent secretariat assess the present situation
and the possibilities for intensified exchange of agri-
cultural products in the short and long term. While
basic long-term prospects for increased trade among
members are rather good, there are constraints to
the rapid liberalization of trade flows, such as dif-
fering social conditions in the agricultural sectors;
inadequacies in marketing and trade systems; dis-
parities between domestic price levels; problems of
plant protection, animal health, and quality control;
and insufficient statistical and economic information.
For these reasons, an approach on a commodity-
by-commodity basis is likely to be favoured rather
than general trade liberalization, at least for the most
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important or sensitive products. On the basis of the
study, a list was subsequently prepared of agricul-
tural products to which the safeguard clause included
in the Agreement will apply.

In the meantime, the Commission of the Cartagena
Agreement has taken a series of decisions aimed at
strengthening the process of economic integration
of the Andean subregion. It has agreed on a set
of common regulations for foreign investment in
the countries of the area, and decided to develop
the petrochemical industry through common pro-
gramming. Five multinational councils have been
established to coordinate economic and social poli-
cies among member countries, covering agricul-
tural and industrial programmes, planning, common
trade policy toward third countries, and monetary
policies. Finally, the Commission has established
a list of products for which trade tariffs within
the subregion are to be reduced by 10 percent
annually, beginning 1 January 1971, with a view
to their complete elimination by 1980. The initial
list comprises 757 items, mainly nonagricultural
commodities, but including cattle, meat, and dairy
products.

Trade among the Central American Common
Market (cAcm) countries, which between 1968 and
1969 had fallen by 5 percent, increased in 1970 by
about 18 percent. Nevertheless, and despite efforts
made during 1970 in regional meetings, progress
continued to be hampered by political difficulties.
During the last months of 1970 a meeting of the
Ministers of Economic Affairs of the CACM countries
was convened to decide a modus operandi that would
relaunch common market activities, and reach agree-
ment on a set of measures covering, principally: the
correction of imbalances in the intraregional trade of
the deficit countries; the formulation of new agricultur-
al and industrial development policies; the setting up
of a fund for ftnancing the expansion of agricultural
and industrial production; and the drafting of gen-
eral safeguard clauses. Although the effort unfortu-
nately failed the meeting was nevertheless encourag-
ing since it represented the first serious attempt in
the history of CACM to tackle such basic issues. Once
political difficulties are overcome, it is expected that
the perspective plan for agricultural development and
integration, now being prepared by an FAO advisory
group (GAFicA), will help provide the technical basis
for further efforts in that sector and contribute to
the establishment of a common agricultural develop-
ment policy in Central America.

The Council of Ministers of the Caribbean Free
Trade Association (CARIFTA) met three times in 1970
(January, April and November), and made several
decisions aimed at providing bases for closer inte-
gration among member countries. Major emphasis
was given to the Agricultural Marketing Protocol



which had been devised to stimulate agricultural
production and trade. As a first step toward its
implementation, it was decided to organize a system
for the effective flow of information among mem-
ber countries regarding expected supply and demand
of individual commodities, and to set up a system of
price support for 22 products covered by the Pro-
tocol. Attention was also given to the provision
of adequate transport facilities at competitive rates
as an essential condition for the movement of perish-
able goods ,between CARIFTA territories. Recom-
mendations were made for common quarantine poli-
cies and regulations in the agricultural and livestock
trade. Studies on rationalization of agricultural

Far East

DEVELOPING COUNTRIES

Overall, the economic performance of the Far
Eastern developing countries in 1970 may be consid-
ered satisfactory. There was some acceleration
over 1969 in the growth of real GDP in a number
of countries, including India, Pakistan, Ceylon
and China (Taiwan), and some of the growth rates
achieved were notably high in absolute terms, for
instance 6 to 7 percent in Ceylon, Malaysia and
Thailand and about 10 percent in the Republic of
Korea and in China (Taiwan).

Manufacturing made a major contribution to the
large increase of GDP in the Republic of Korea and
in China (Taiwan), where output of the industrial
sector grew by 18 percent, compared to 3 percent
for the agricultural sector. In most other coun-
tries of the region agriculture is still the dominant
sector. Reduced agricultural growth held back the
overall growth of the economy in 1970 in Thailand;
in Malaysia, where floods and typhoons damaged
crops at the close of the year; and in the Philippines,
where it declined from 6.5 percent in 1969 to 4.4
percent in 1970, partly as a result of typhoon dam-
age in October and November. In contrast, the
satisfactory performance of agriculture in India,
where in particular cereal and sugar production rose,
made a good contribution to the 5 percent increase
of national income.

Higher export earnings stimulated the economic
growth of various countries, including Indonesia
where they increased by 17 percent, the Republic
of Korea (22 percent) and India (8 percent). In
general, however, balance of payments problems con-
tinue to impede growth in the majority of countries
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production in the region have been proposed, and
discussions held on the establishment of an inte-
arated fisheries industry.

CARIFTA is in its early stages, and its impact on the
trade of member countries cannot be determined
yet. First indications suggest, however, that the
new market opportunities have so far been of great-
est benefit to Jamaica, and Trinidad and Tobago,
and to a lesser degree to Barbados, Guyana and the
other countries. Jamaica's exports to the rest of
the area were 60 percent higher in 1970 than in the
previous year, those of Trinidad and Tobago some
30 porcent higher, while those of the other countries
increased by about 10 percent.

in the region, notably Indonesia, the Philippines,
Ceylon and Pakistan. In part, this reflects their
continued heavy dependence on a limited number
of agricultural products for export earnings, a vul-
nerability which was evinced by some developments
in 1970, such as the poor markets for some crops
and typhoon and flood damage to others.

Agricultural production

Agricultural production in the developing coun-
tries of the region again increased by 4 percent,
thus matching the increase of 1969 and main-
taining the slightly quickened rate of growth
evident since 1967. All countries, with the excep-
tion of the Republic of Korea, Laos, and Sarawak
in Malaysia, showed some growth in output, and
increases substantially in excess of the total for the
region were recorded for the Republic of Viet-Nam
(9 percent) and Indonesia (7 percent), as well as
for the Khmer Republic, where rice production recov-
ered steeply. At the other end of the scale, output
in Ceylon, Nepal, Pakistan, the Philippines and
Thailand rose only by some 3 percent or less (Ta-
ble 11-23). Among the principal commodities, the
greatest increases were in palm oil (20 percent),
groundnuts (15 percent), and centrifugal sugar (13
percent). Jute production fell by 12 percent, but
the output of kenaf rose by 10 percent. An increase
of 10 percent was recorded for maize, as the Japa-
nese demand for livestock feed is encouraging several
countries, particularly Thailand but also Indonesia,
the Khmer Republic and the Philippines, to expand
production. Wheat output rose by 9 percent, and that



Excluding mainland Ch na. Formerly Cambodia. Ex-
cluding Japan. 'Including Japan.

of rice by 4 percent. The regional output of livestock
products again showed little overall increase;" poul-
try production rose, however, by 3 percent, and the
output of beef and veal by some 2 percent. Tea
showed a slight increase, while tobacco and coffee
production remained practically unchanged.

The 4 percent increase in India was to a large ex-
tent a reflection of a further sizable growth in pro-
duction of rice, up by 5 percent, and wheat (8 per-
cent), but important contributions were also made
by larger increases in production of centrifugal sugar
(20 percent), maize (15 percent), kenaf (8 percent)

See The state of food and agriculture 1970, p. 88.
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and a recovery in the output of groundnuts (18 per-
cent) after two adverse years. Livestock produc-
tion, on the other hand, is estimated to have risen
only relatively slightly. In Pakistan, the rice crop
was damaged by the cyclones that hit the east in 1970,
and total output is estimated to have fallen by about
7 percent. Although production of wheat again
increased by 10 percent and centrifugal sugar by
about half, the smaller rice crop together with a
12 percent drop in jute production held back the
overall growth of agricultural production.

The 24 percent increase in the Khmer Republic
was due to a strong recovery (by 52 percent) in rice
production which accounts for two thirds of total
output, after a steep fall in 1969 because of drought,
and a 16 percent increase in maize production. The
large increase in the Republic of Viet-Nam reflects
more settled conditions in th.e rice-producing areas
which are being rapidly planted to high-yielding
varieties. The 2 percent rise in the Philippines re-
flected mainly increases in sugar (7 percent) and
copra (6 percent). Paddy production rose only slight-
ly, as early hopes for a large increase were dashed
by typhoon damage, while the output of most other
crops was lower. No rice imports were necessary in
1970, but shortages have arisen in 1971 and prices
have gone up; the Government therefore has authoriz-
ed imports of 360 000 tons in 1971. In Indonesia,
the main components of the large increase in total
production were the rises in output of 10 percent
for paddy and 7 percent for maize. Rubber output
rose by only 3 percent, while that of copra remained
unchanged.

In Ceylon, overall production has shown little im-
provement since 1968. Paddy production increased
in 1970 by 18 percent, after showing little increase
the year before, but output of both copra and tea
was down. In the Republic of Korea, despite a
substantial increase in the minimum support price
for paddy, rice production decreased by nearly 5
percent in 1970. With the wheat crop also reduced,
only the rise in output in the livestock sector, par-
ticularly poultry and eggs where the level is now 2
to 3 times that of 1966, kept the country's total
production from declining. In West Malaysia, rice
production increased by a further 5 percent, that of
copra by 12 percent and palm oil by 24 percent,
but overall production growth was held back by
the virtually unchanged output of rubber, because
of bad weather and falling prices. Output growth
in Thailand was held back by the failure of rice
production to increase. In China (Taiwan), on the
other hand, rice production recovered from typhoon
and flood damage in 1969, but production of sugar,
bananas and sweet potatoes was smaller.

The recent trends in the region's food production
reflect very largely those of India and Pakistan, both

PRODUCTION IN SELECT-
ED COUNTRIES
(all products)

100

SOUTH ASIA 123 133 140 145 150 + 3 103

Ceylon 140 147 152 151 156 + 3 106
India 121 131 137 142 148 + 4 103
Nepal 91 97 101 106 109 + 3 81
Pakistan 134 145 154 162 163 1 103

EAST AND SOUTHEAST
ASIA 151 148 155 164 171 -E 4 113

Burma 120 137 142 145 148 -I- 3 108
China (Taiwan) . . 163 172 177 177 135 -I- 5 119
Indonesia . . . . 124 118 128 129 138 4- 7 95
Khmer Republic' . . 145 154 185 162 200 + 24 131
Korea, Rep. of . . 184 168 167 190 191 125
Laos 163 175 172 180 180 123
Malaysia

Sabah 139 143 159 172 174 + 1 102
Sarawak 139 121 126 159 131 18 86
West Malaysia . 159 163 180 202 208 + 3 129

Philippines 151 147 148 163 167 + 2 99
Thailand 214 187 196 215 220 + 2 136
Viet-Nam, Rep. of 158 165 156 173 188 9 127

JAPAN 137 153 162 159 160 136

PRODUCTION IN DE-
VELOPING COUNTRIES 3

Total
All products 135 141 148 155 160 4- 4
Food only . 135 141 149 156 162 + 4

Per caput
All products 102 103 106 108 109 1

Food only . 102 103 107 108 110 2

REGIONAL l'RODUCTION'

Total
All products 135 142 149 155 160 3

Food only . 136 143 151 156 162 + 4

Per caput
All products 104 106 109 110 111 - 1

Food onlY 104 106 110 111 113 + 1

TA I3LE II-23. FAR EAST:1 INDICES OF AGRICULTURAL
PRODUCTION
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because of their size and the rapid increases recently
achieved, particularly in the production of wheat.
In India, the production of all foods between 1967
and 1970 increased at a rate of 5 percent a year,
and wheat production, which showed a steep in-
crease in 1968, at an annual rate of 21 percent. In
Pakistan, wheat output increased between 1967 and
1970 at a rate of 19 percent a year, and rice at 3.3
percent, contributing to an overall annual increase
in food production of 4.7 percent.

Trends in production of other foodstuffs have not
been equally encouraging as those for cereals. As

can be seen from Figure II-3, in several of the major
countries the long-term (1952-70) trend of per caput
food production has been level (India, Pakistan,
the Philippines) or declining (Indonesia). Only
in Thailand, Malaysia and the Republic of Korea
can the increase be said to llave been sufficient to
provide for significant improvement in food consump-
tion standards, and in the case of Thailand much
of the increase has been in food produced for export,
rather than for domestic consumption. In India,
the 9 percent fall between 1957-59 and 1967-69 in
the output of pulses, an important source of protein
in that country, has been a serious setback and the
production of vegetables, meat, eggs and milk has
also increased less rapidly than population. The
recent acceleration in cereal production is largely
responsible for the improvement evident in the last
few years, but even so, according to the preliminary
figures, per caput food production in 1970 was barely
above the trend line. The improvement in the last
few years has been somewhat greater in Pakistan,
but over the longer terin the trend has been virtually
stagnant, reflecting steady or declining rates of per
caput production of such major foodstuffs as pulses,
vegetables, meat and milk. In the Philippines, the
trend has been very similar. Output of vegetables,
eggs and root crops has about kept pace with popula-
tion since 1952, but no significant increase has oc-
curred in either meat or milk production.

Countries which llave shown a greater increase
in food production per caput llave generally done
so on a relatively broad base. Thailand is an out-
standing example, but the same applies also to the
Republic of Korea and China (Taiwan), w'nere the
increases llave been mainly from foods other than
their staples. During the decade 1957-59 to 1967-69,
the production of eggs in the Republic of Korea
increased at a rate of 13.5 percent a year and in
China (Taiwan) at 9.2 percent. The correspond-
ing increases for milk were 33 and 16 percent and
for vegetables 6.7 and 5.3 percent. Increases in
Malaysia have been more remarkable since they

NOTE To FIGURE ii-3: The Figures in parentheses indicate the annual
conrpound pexcent r;te of growth °Crier caput food produc-
tion on the trend line shown.

FIGURE - ASIA AND FAR EAST: TREND OF PER CAPUT
FOOD PRODUCTION IN SELECTED COUNTRIES, 1952-70
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have been obtained in the context of a dual econ-
omy where a major part of the land has been tied
to perennial nonfood plantation crops.

The fact that total food production per head is
expanding so slowly in spite of encouraging progress
in cereal output is an indication of the magnitude
of efforts that have to be made if food consumption
levels are to be raised without renewed recourse to
imports. This will require not only continued efforts
to consolidate and spread further the techniques
related to high-yielding varieties of cereals, but also
acceleration in output of other foodstuffs for which
demand will increase rapidly as incomes rise, such
as livestock products, fats and oils, and sugar.

The continued precariousness of the progress is
also suggested by the first indications of production
results in 1971. These, admittedly highly tentative
data, suggest that the growth of agricultural produc-
tion in the developing countries of the region may
have been only of the order of 2 to 3 percent, which
would be substantially less than in recent years,
and barely in line with the growth of population.

Among the major countries, India is expected to
show once again an increase in total agricultural
production well in excess of population growth..
Another large gain some 15 percent is reported
for wheat, as a result of good weather and further
expansion of area under high-yielding varieties, and
smaller increases in output of rice and millet and
sorghum. Thanks in part to the good production
results, in part to imports, the country has been able
to build up a buffer stock of 8.6 million tons of grains
and has decided to discontinue grain imports on
concessional terms after the end of 1971. Little
change appears to have taken place in the country's
sugar production, but that of oilseeds is estimated to
have increased by some 3 percent. Among nonfood
crops, the production of cotton, jute and kenaf
recovered steeply.

For Pakistan, the harvest results appear less satis-
factory in 1971, and total agricultural production is
likely to fall back by several percentage points. In
part, this reflects the natural conditions, namely a
drought in West Pakistan, which is estimated to have
reduced wheat production by over a tenth to some
6.5 million tons, and a cyclone followed by a tidal
wave in East Pakistan. The latter and the civil
disturbances are estimated to have reduced the coun-
try's total rice crop by about 10 percent, to less than
12 million tons (milled). The country's jute produc-
tion was also seriously affected, falling by possibly
one third from the already reduced level of 1970.

Less information is available on the other develop-
ing countries of the region. Indonesia's foodgrain
production is expected to show a further increase
mainly because of a larger rice crop. In the Phil-
ippines, on the other hand, output in 1971 may be
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smaller because of the outbreak of a virus disease
among some of the new high-yielding rice varieties
which has already hurt production and will most
likely affect the main harvest to be gathered toward
the end of the year. Coming on top of typhoon
damage earlier in the year, this has led to the neces-
sity for the country to contract for substantial rice
imports in 1971, while efforts are being rnade to
shift to new varieties resistant to the virus. In
Ceylon, too, rice production is likely to be less than
in 1970. Among rice exporters, output in Burma is
thought to remain more or less unchanged, but
some increase is likely in Thailand.

High-yielding cereal varieties

The growth of wheat and rice production, which
accelerated from 1967, continued in 1970, although
more slowly: for all the developing countries of
the region the increase is estimated at 8 percent for
wheat and 6 percent for rice, compared with 10
and 4 percent, respectively, in 1969, and 43 and 6
percent in 1968. These increases have been largely
due to the introduction of high-yielding varieties of
the two cereals, together with locally bred improved

TABLE II-24. FAR EAS'F: TOTAL CROP AREA ANO AREA UNDER
HIGH-YIELDING VARIETIES OF WHEAT ANO RICE IN SELECTED

DEVELOPING COUNTRIES IN 1969/70

Area under
high-

yielding
varieties as
percentage

of total

Thousand hectares Percent

SOURCE: U.S. Department of Agriculture. hnports and plantings
of high-vielding varieties of wheat and rice in the less
developed nations. Washington, D.C., 1971. Foreign
Economic Development Report No. 8.

NOTE: Varieties included are (a) dwarf and semidwarf varieties
developed at the International Wheat and Maize Improve-
ment Centre (cimmy-r) in Mexico and the International Rice
Research Institute (lRut) in the Philippines, and (b) direct
descendants of these varieties developed in national breeding
programmes. The definition thus excludes a number of
local improved seeds not derived from the ctivirsty-r and IRRI
varieties. For further details of definition, see the source.

WHEAT

India 16 000 6 111 38.2

Nepal 388 75 19.3

Pakistan 6 219 2 833 45.6

RICE

Ceylon 671 26 3.9

India 38 000 4 371 11.5

Nepal 1 174 50 4.2

Pakistan 12 076 765 6.3

Burma 5 018 144 2.9

Indonesia 7 972 749 9.4

Laos 769 2 0.3

Malaysia (West) 526 128 24.3

Philippines 3 100 1 354 43.7

Viet-Nam, Rep. of 2 519 202 8.0

Arca under
Total high-
area yielding

varieties



varieties, supported by the expansion of irrigation,
the heavier use of inputs and higher standard of
husbandry. Weather conditions have also been
generally favourable since 1966, except for the cy-
clones and typhoons which caused losses in 1970. Ta-
ble II-24 shows the area of coverage of high-yielding
varieties of wheat and rice in the developing countries
of the region.

The impact of the high-yielding varieties on food-
grains has been most striking in respect of wheat,
as can be seen from Figure II-4 which shows the
regional average yields of rice and wheat during
the period 1960-70. Wheat production is, however,
confined mainly to India, Pakistan, Nepal and the
Republic of Korea, and the steep increases in wheat

FIGURE 11-4. FAR EAST: REGIONAL AVERAGE YIELDS OF WHEAT AND RICE, AND YIELD OF WEIEAT IN SELECTED COUNTRIES, 1960-70
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yields have thus not had a regionwide impact. It is
clear from the figure that wheat yields have shifted
to a much higher plane since 1968. Between 1967
and 1968 this brought an increase in output of 2.2
quintals per hectare (25 percent), to which was
added another quintal per hectare by 1970. In
that year, 68 percent of the total increment in pro-
duction originated from increases in yields. Although
the contribution of yields was somewhat less than
in the two preceding years, it was very much more
than in the years prior to 1967. Figure II-4 shows
that there is still a wide gap in average yields be-
tween the Republic of Korea on the one hand, and
India, Pakistan and Nepal on the other. But it
also shows the very striking rate of increase in yields
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in the latter countries, a change which has helped
to make West Pakistan self-sufficient in wheat and
brought India close to that goal.

The recent rapid increase of wheat yields in India
and Pakistan seems to suggest that the achievement
of the higher yield level of the Republic of Korea
(24 quintals per hectare) is not unattainable. The
high-yielding varieties of wheat have found a fa-
vourable environment in the comparatively dry and
sunny climates of north India, Pakistan and Nepal,
where they are also less prone to pest and disease
attacks than is rice, which is grown mainly in the
more humid tropics. Also important has been the
stable water control in the areas under wheat, 65
percent being irrigated as opposed to only 20 per-
cent for rice. Other factors which have favoured
the quicker and wider adoption of new varieties of
wheat than of rice include their satisfactory milling
qualities and readier acceptance by consumers compar-
ed with some of the earlier high-yielding rice varieties,
and the fact that a greater portion of wheat lands
are held by larger farmers with greater risk-bear-
ing ability and with easier access to required inputs
and institutional support measures of governments.
As a result, as much as 40 percent of the total re-
gional area under wheat was planted to high-yield-
ing varieties in 1969/70, as against only 11 per-
cent for rice.

Rice, however, is the major cereal in Asia. Its
total output is more than six times that of wheat,
and the area under it is five times as large. Its
production thus involves fax more people and any
increase will have a correspondingly greater impact
on employment, incomes and agricultural technology.
Consequently, in addition to providing a direct boost
to production in the region, high-yielding varieties
of rice have also had an indirect positive effect on
the level of technology and crop husbandry by mak-
ing farmers more receptive to the idea of change.
In contrast to wheat, which witnessed a sud-
den shift to a higher level of technology in 1968,
in several countries there had been a steady in-
crease in rice production and yields since the 1950s,
long before the introduction of the high-yielding
varieties in 1966-67. Although yield increases con-
tinue since 1967 to account for a greater proportion
of additional production than the expansion of area
(58 percent in 1970), their impact has not been as
striking as in the case of wheat.

Nor can the still comparatively small area of rice
under high-yielding varieties by itself account for
the large increases in production since 1967. Since
they are generally being used on the most fertile
lands with best irrigation facilities, where fairly high
yields had already been achieved and local improved
varieties already frequently used, it may be estimated
that no more than 40 percent of the subsequent in-
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crease in yields achieved on the lands under high
yielding varieties can be ascribed directly to them."
It appears realistic to assume, moreover, that such
lands were already yielding approximately 40 per-
cent more than other, less fertile and less well irri-
gated lands. The net contribution of high-yield-
ing varieties to total rice production in 1970 would,
on this basis, be a maximum of 22 percent. This
is by no means an insignificant contribution, and is
enough to tip the scales toward early self-sufficiency.
It does suggest, however, that other factors too have
¡nade important contributions to the increases in
production and yields in many countries. These
may include the comparatively good weather since
1968, the increased irrigation spurred on by the high-
yielding varieties, the longer term gradual improve-
ment in technology since the 1950s, and in particu-
lar the increasing use of locally bred improved
varieties in large areas in which the classical high-
yielding varieties cannot flourish. This is specially
true of Ceylon, Indonesia and Malaysia, which had
hitherto used little of the new high-yielding varieties"
but liad nevertheless achieved relatively high nation-
al average yields.

An examination of the present and potential con-
straints to the expansion of the high-yielding varieties
may serve to pinpoint the most promising areas for
future efforts. Only 20 percent of total rice land
(compared to 65 percent of wheat land) is at present
irrigated." This in itself acts as a constraint on the
expansion of high-yielding varieties, until more land
is brought under irrigation, or more adaptable va-
rieties are bred. In addition, irrigation as such is
not sufficient for the best results from the new varie-
ties; what is needed is adequate water control. Under
the irrigation systems prevailing in much of Asia,
individual farmers cannot control the timing and
quantity of water in their fields in a manner that
enables them to take full advantage of the fertilizers
and agrochemicals used, and otherwise plan properly
their cultivation operations. Full control of water
not only increases yields,' but also saves water,
thus permitting an expansion of the irrigated area.
It is especially necessary for double or multiple crop-
ping, which, considering the shortage of farmlandjn

" II is extremely difficult to ascribe the yield increases to any
specific component of the ncw technological package. As a rough
measure it may be estimated that about 45 percent of tire total
additional yield can be attributed to intensified irrigation (the high-
Yielding varieties have brought about a greater intensification of
irrigation), 25 percent to fertilizer use, 15 to 25 percent to the genetic
potential of the new high-yielding varieties (almost half of which
can be achieved by local improved varieties) and a further 3 percent
to the genetic purity of the seed used. The 40 percent increase
postulated in the text assumes that high-yielding varieties are used
in conjunction with at least part of the package of prescribed inputs.

" See FAO. The state of food and agriculture 1970, p. 83. Rome,
1970.

" The distribution of rice area by land tyPe and irrigability in
south and southeast Asia has been classified as follows: irrigated
20 percent, rainfed 60 percent (of which 10 percent is under deep
water) and upland 20 percent. Randolph Barker, Green Revolu-
tion, Current Affairs Bulletin, 45 (5), January 1970.

" Wheat cultivated in the dry season under controlled irrigation
in West Pakistan can give Yields equal!), high as rice,



the Far East, would seem to be the logical way for
expanding the cereal area and for crop diversifica-
tion. However, the susceptibility of high-yielding
varieties to disease, especially in the conditions of
high humidity of tropical Asia, is aggravated under
continuous cropping, a problem at present confront-
ing the double cropping programme of Malaysia.

The institutional and structural constraints to
wider and more rapid adoption of the high-yield-
ing varieties particularly the preponderance of
small farms and the insufficiency of services to bring
the new technology to them were discussed in
the 1970 issue of this report.2° Further constraints
may emanate from the demand side. As more
countries pursue policies of self-sufficiency the re-
sulting production increases, especially where sur-
pluses emerge, will depress prices and discourage
farmers from further production.

Action to remove these various constraints is

being taken by governments and farmers in the
region. Rice land in China (Taiwan) and the Re-
public of Korea is now almost fully irrigated. Else-
where, irrigation construction has been accelerated,
with emphasis on low-cost, quick-yielding works.
In order to improve water control there has been an
increase in exploitation of groundwater sources
through tubewells, an inherently controllable form
of irrigation which also provides a quick payoff.
India hopes to extend such irrigation to about 11
million hectares by 1974. In East Pakistan, the
plan for tubewells and power pumps envisages an
extension of irrigation by 1974/75 to an additional
1.4 million hectares, of which 425 000 were to be
put under high-yielding varieties of rice. In West
Pakistan, an area of 1.1 million hectares was brought
under tubewell irrigation between 1964/65 and 1969/70,
and present plans call for an additional 36 000 tube-
wells by 1974/75, bringing new irrigation to 500 000
hectares. On a further 2.5 million hectares of al-
ready irrigated land, improvements are to be made
in irrigation and water control.

As for multiple cropping, whereby high-yielding
varieties can be grown in rotation with other crops,
India hopes to increase the area from the present
6 million hectares to 15 million by 1974. In Malaysia,
programmes for extending double cropping of rice
to 200 000 hectares are being implemented, mainly
under the Muda irrigation scheme.

Efforts also continue to produce more disease-
resistant and better tasting rice varieties. Aside
from IR20 and IR22, which have not been success-
ful everywhere, progress has been made in breed-
ing locally adapted varieties under national breed-
ing programmes, often using International Rice
Research Institute ORRO varieties as one parent.

" FAO. The state of food and agriculture 1970, p. 83-84. Rome.
1970.
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In Malaysia, the Mahsuri and Bahagia varieties are
reported to have proved quite successful, and Thai-
land has recently announced the release of locally
improved varieties more suitcd to the country's
poor drainage conditions. In further breeding worlc
it is also important to maintain or increase the pro-
tein content of the cereals, and to improve the qual-
ity of the proteins they contain.

In the institutional area, most countries continue
their policies of price support, liberalized credit
and subsidized inputs. India and Pakistan have,
however, reduced their fertilizer subsidies. To pro-
mote the adoption of high-yielding varieties by small
farmers, India has established a Small Farmers'
Development Agency with schemes in 55 districts
to deal specifically with the infrastructure and insti-
tutional problems of small farmers. In Indonesia,
the Bimas (mass guidance) rice intensification pro-
gramme (now under revision; see Chapter I) provided
small farmers with the new seeds and complementary
inputs which has enabled a switch to the high-yield-
ing varieties and to improved domestic varieties.

The main problem in most countries of the region
is still that of maintaining the momentum of produc-
tion growth, in view of the inexorable expansion of
food needs arising from rapid population growth.
In some countries, however, thought is already
being given to adjustments which will be necessary
once self-sufficiency in rice or wheat has been reached.
In the case of rice this has become more important
because of the depressed situation in export markets,
which is expected to continue in the medium term.
Malaysia has already scaled down its rice production
goal to 90 percent of domestic requirements, so as
not to have exportable surpluses to dispose of in
years of above-average harvests.

Some quantities above immediate requirements
can be usefully diverted to stocks for emergency and
price stabilization purposes, and India is now prac-
tising this, although partly through imports. In the
main, however, the solution will need to be sought
through diversification of production, including ex-
pansion of livestock products, and this will be a
policy problem of increasing importance in a number
of countries in coming years.

There has also been increasing preoccupation
about the socioeconomic consequences of the wider
use of high-yielding varieties, in particular the increas-
ing income disparities among regions, classes of farm-
ers and individual cultivators, depending on whether
or not they have been able to adopt the new tech-
nology. In some countries, such as Ceylon and Ma-
laysia, the problems have been less acute, since
measures have been taken from the start to involve,
as far as possible, the smaller producers. In India,
remedial measures include the Small Farmers' De-
velopment Agency already mentioned, and special



schemes for research and institutional development
to benefit the country's dry farming and poor rain-
fall areas. In other countries, however, there would
seem to be little evidence of specific action taken,
and measures of this nature will require increas-
ing attention in the future.

Fishery production

The developing countries of the region increased
their catch of fish and shellfish in 1970 by some 8 per
cent, to a total of 9.4 million tons. The four lead-
ing fish-producing countries of the region are India,
Indonesia, the Philippines and Thailand. Each of
them catches more than 1 million tons of fish,
predominantly from coastal and inland fisheries.
Coastal fishing has, however, in many places reached
an economic limit, and these countries are investigat-
ing the feasibility of establishing high seas operations.
In India, which with a production of over 1.6 mil-
lion tons has risen to eighth place among the fishing
nations of the world, a government-sponsored sym-
posium has recently drawn up a comprehensive pro-
gramme for deep-sea fishing development. To sup-
port these operations and to increase the distribu-
tion raciius for fish and fishery products in domestic
markets, substantial infrastructure development is
under way. More emphasis also is being placed on
the promotion of inland fisheries which are nutri-
tionally important in areas where other sources of
animal protein are scarce. Shrimp fishing, which
accounts for a negligible share of the total catch
but is a very important foreign exchange earner, has
expanded further, although pressure on resources
has in some places reached danger level.

Development in most of the other countries in the
region has proceeded along similar lines. Infra-
structure construction has been accorded a very
high priority. In the Philippines a new fishing
harbour is to be built not far from Manila to permit
an expansion of fish freezing and domestic and ex-
port marketing operations. The Republic of Korea
and China (Taiwan), which have been carrying on
high seas operations for some time, have become
serious competitors of some major fish producing
and exporting countries. Fish production in the
two countries increased by some 10 percent in 1970,
in keeping with the steep upward trend of recent
years. Notable progress was also achieved by the
Republic of Viet-Nam, where output increased by
almost 25 percent.

Forest production

Removals of saw and veneer logs continued to in-
crease rapidly in the developing Far East in 1970
to over 50 million cubic metres. Broadleaved saw-
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logs are estimated to have accounted for almost
80 percent of total production of industrial round-
wood. The rest is largely pulpwood, poles and posts;
coniferous sawlogs represent less than 5 percent of
total production and are declining. The total quan-
tity of fuelwood removed from forests in the Far
East is still two and a half times as large as industrial
roundwood, but is growing more slowly.

Much of the current expansion of industrial round-
wood production comes from the newly opened
forest areas in southeast Asia, particularly the large-
scale operations in Kalimantan, Indonesia. More
than half of the region's broadleaved log production
is exported, and sluggish market conditions in Ja-
pan toward the end of the year had a depressing
effect on log production in most exporting countries.
However, they did not have any repercussions on the
production of primary forest products. The output of
broadleaved sawnwood, by far the largest single
item, increased by about 4 percent, with a particu-
larly large increase (10 percent) in Malaysia. Plywood
production increased more slowly than in recent
years but remains one of the most promising sectors
for industrial development in forest-rich countries.
Except for newsprint, which is increasing rather
slowly, there has been a notable growth in the pro-
duction of paper and paperboard, but this is based
largely on imported pulp as local supplies, particu-
larly of long-fibre pulp, are insufficient.

Trade in agricultural, fishery and forest products

According to preliminary data, the region's ex-
port earnings from agricultural, fishery and forest
products increased by some 5 percent in 1970. The
value of exports of agricultural products is estimated
to have increased at about the same rate, with larger
earnings from sugar, oils and oilseeds, and bever-
ages only partly offset by losses from rice, rubber,
and jute and kenaf (Table II-25).

World rice markets were characterized by increased
exportable supplies, low import demand, and a steep
fall (18 percent) in export unit values. The volume
of world rice trade increased by 8 percent, but most
additional exports came from the developed coun-
tries, with Japan and Italy roughly doubling theirs,
while exports from developing countries increased by
only 2 percent. The volume of exports from the
developing countries in the Far East, however, rose
by more than 15 percent, because of larger ship-
ments from Burma, the Khmer Republic and Thai-
land. As prices were lower, the value of the region's
rice exports fell (by 10 percent) for the fifth con-
secutive year. Earnings from maize exports were
greater, reflecting higher prices and an expansion in
shipments from Thailand, which ROW exports more
maize than rice.



TABLE II-25. FAR EAST:' INDICES OF VALUE OF EXPORTS OF
AGRICULTURAL, FISHERY AND FOREST PRODUCTS

Share
of

total
agri-
cul-
tural
ex-

ports
in

1970

Percent

1966

1957-59 average =

1967 1968 1969 1970'
Change

1969
to

1970

Percent

'Excluding Japan, mainland China and other Asian centrally
planned countries. Preliminary estimates.

After an upswing in late 1969 and early 1970, there
was a steep decline in natural rubber prices through
most of 1970, following the slowdown in demand
from some major industrial countries. Rumours
from the beginning of the year, and the eventual
announcement that releases from the United Sta.tes
strategic stockpile would be resumed, worsened the
situation. Export unit values were about 10 per-
cent lower than in 1969, and as export volume was
only marginally higher value fell by 9 percent. The
impact was greatest on two of the three major natural
rubber exporters, Malaysia and Thailand, and on
the Khmer Republic (a relatively minor exporter)
whose earnings fell by some 70 percent due to the
war. The " rubber for rice " trade agreement, under
which a substantial proportion of Ceylon's rubber
production is exported to mainland China at prices
several cents a pound above those quoted at Sin-
gapore, continued in 1970 and is to remain in force
in 1971.

Export earnings from jute declined again, for the
fourth consecutive year. Although export availa-
bilities fell short of reduced world demand, prices
remained within the range recommended by the
Consultative Committee on Jute, Kenaf and Allied
Fibres for most of the season thanks to the payment
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of export bonuses in Pakistan (through the bonus
vouchers scheme) for raw jute exports. Prices of
Thai kenaf fluctuated widely during the year but
were generally above the recommended range. Pak-
istan's raw jute exports decreased due to rising
domestic mill consumption, reduced supplies and the
continuation of the downward trend in import de-
mand. Since March, when civil disturbances started
in East Pakistan, exports have been virtually at a
standstill. Thanks to abundant stocks, exports from
Thailand were slightly larger despite the fact that
poor weather reduced the size of the crop.

The large increase in earnings (over 30 percent)
from oils and oilseeds, which constitute some 10
percent of the region's agricultural exports, was
due in part to higher average prices, which reflected
strong import demand as a result of reduced out-
put and/or low stocks in a number of importing
countries. Overall, the volume of exports rose by
about 7 percent. Shipments of coconut oil were
almost 50 percent higher, primarily because of a
sharp rise in those from the Philippines, but exports
of other oils and oilseeds were lower, reflecting in
part the trend toward increasing domestic consump-
tion in exporting countries.

The rise in the volume of sugar exports from the
region, despite the sharp reduction in shipments
from China (Taiwan), reflects the larger crops in
India and the Philippines. The value of exports
was up by almost 20 percent. After a drop in 1969
both the volume and value of tea exports were also
higher, with the biggest increase in India. Coffee
exports were greater, and with. high world prices
(higher than at any time since the middle or late
1950s) there was a substantial increase in export
earnings.

On the import side, the volume of trade increased
substantially (12 percent) in 1970 under the influence
of a sharp rise in cereal imports, after two years
of decline from the peak level reached in 1967. Im-
ports of wheat and rice rose by almost 20 percent.
This increase appears, however, to be a reflection of
short-term factors, including the relatively low prices
and increased availability on concessional terms which
induced some countries to build up stocks, rather
than a reversal of the recent trend. Imports on
concessional terms by Indonesia, Pakistan and the
Republic of Viet-Nam, for instance, were all larger;
those of India remained substantial and contributed
to the 11 percent increase in wheat imports. The
latter have been maintained at a relatively high
level despite the record level of foodgrain produc-
tion in 1970 in order to build an adequate buffer
stock. By 1971, in fact, the original target of 5
million tons appears to have been exceeded and no
further imports on concessional terms are planned.
The country's rice imports were reduced by 60 percent

AGRICULTURAL PROD-
UCTS 75 106 101 100 103 108 5

Food and feedstuff's . 30 140 128 128 118 134 -4 14

Rice (5) 113 106 86 71 64 10

Sugar (7) 118 108 117 121 142 4- 17
Oil and oilseeds . . (10) 131 113 132 109 143 4- 31

Beverages and tobacco 16 98 111 103 92 105 13

Coffee (2) 128 192 170 188 242 28
Tea (9) 85 91 83 68 78 13

Raw materials. . . 29 86 77 79 96 90 7

Jute and kenaf . (4) 159 144 119 112 109 2

Rubber (22) 77 65 67 95 86 9

FISH RY PRODUCTS . . 4 237 267 298 343 390 4 14

FOREST PRODUCTS . . 21 358 414 531 681 707 -I- 4

Sawlogs (14) 392 465 572 772 831 4- 8
Wood-based panels (4) 788 907 1 291 1 515 1 462

Agricultural, fishery
and forest products 100 118 115 120 129 135 -I- 5



to slightly more than 200 000 tons, with stocks
being built from domestic supplies. In the case
of Pakistan, imports of wheat and rice had to be
expanded following the heavy cyclone damage in
East Pakistan. More rice was imported also by the
Republic of Viet-Nam (up by 70 percent to 552 000
tons); by Ceylon, where the subsidized rice ration
was doubled, and imports rose by 50 percent to
480 000 tons; and by Indonesia, where domestic
policies favoured an increase in consumption and
imports were increased, by about a third to 950 000
tons, despite larger production. Among other foods,
imports of fruit and meat each rose by 12 percent,
and soybeans and soybean oil by some 30-40 per-
cent, largely reflecting the upward trend in conces-
sional shipments to India and Pakistan. Purchases
of sugar and dairy products are estimated to have
been slightly lower.

The region's earnings from fishery exports are pre-
liminarily estimated to have increased by about 14
percent in 1970. Important gains were achieved
by both the Republic of Korea. and China (Taiwan),
which are among the countries with the most rapid
growth in this sector. Their exports, and those of
India, have more than doubled in value since the
mid-1960s. The export earnings of the Republic
of Korea were over 20 percent larger. Sales of tuna
products accounted for almost one third of the value
of shipments, the remainder being made up by a
large variety of products including seaweeds, squid,
mackerel and shellfish. The principal customer for
Korean fishery exports is Japan which is relying
increasingly on supplies from elsewhere in the re-
gion to cover its needs. The growth of this trade
would have been even larger had it not become nec-
essary for Japan to impose temporary restrictions
on certain products in late summer and autumn be-
cause of the outbreak of a cholera epidemic in the
Republic of Korea.

The growth of exports from China (Taiwan) is
attributable in an even larger measure to tuna oper-
ations. The country's tuna industry has become
the third largest in the world, after Japan and the
United States. The principal market outlets are in
Japan but tuna is exported in increasing quantities
also to North America and Europe.

India failed to match the 1969 volume and value
record of shrimp exports to the United States, but
remained that country's largest supplier after Mex-
ico. In contrast Pakistan, which ranks next in
the region among shrimp exporters to the United
States, recovered in 1970 most of the ground lost in
this market during two years of declining exports.
In addition to shrimp, the exports of which are
valued at over $10 million a year, Pakistan also sells
a variety of dried, salted and speciality fish items in
demand in the developing countries of the region.
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Expansion of trade in recent years has been held
back by natural catastrophes, and financial and po-
litical factors extraneous to the fisheries sector. In
the years immediately before 1965 Pakistan was
among the developing countries making the most
rapid progress in fisheries trade.

Import substitution continues to be a major objec-
tive of fisheries policy in the Philippines and in Cey-
lon. In the Philippines there has been no further
growth in imports from the peak of over $21 mil-
lion in 1967, and the country has made some prog-
ress in an export expansion programme based pri-
marily on tuna and shrimp operations. Ceylon's im-
ports have begun to decline but exports continue to
be of modest size.

Southeast Asian countries increased their log ex-
ports in 1970 by almost 3 million cubic metres,
thus continuing the rapid expansion of log trade
which has prevailed since the 1950s. A substantial
part of the most recent expansion is accounted for
by Indonesia particularly from the newly opened
forest resources in Kalimantan whose log exports
almost doubled within one year, approaching nearly
5 million cubic metres in 1970. Log exports from
Malaysia, particularly Sabah, and the Philippines
continued to grow at a somewhat slower pace, but
their combined exports still represent more than two
thirds of the region's total. Toward the end of
the year markets in Japan showed some signs of
weakening, which resulted in a reduction of stocks
and reduced forward buying. Log imports by the
Republic or Korea, Singapore and China (Taiwan)
continued to grow, as these countries increased their
processing of plywood and sawnwood for export.

Although data are still incomplete, there are indi-
cations that the hitherto brisk expansion of sawnwood
and plywood exports slowed down in 1970. Ex-
porters therefore increased their efforts to find new
market outlets. Sawnwood exports from Malaysia
increased at the same pace as before, but for the
first time Japan became the largest buyer and ex-
ports to western Europe, previously the major out-
let, declined correspondingly. The United States
remained the largest buyer of plywood from the
region, but western European markets became some-
what more attractive to exporting countries; Malay-
sia, for instance a minor plywood exporter
doubled its plywood exports to the United Kingdom
within a year.

Development plans and policies

Following the completion of Malaysia's first de-
velopment plan (1966-70) the second Malaysia plan
(1971-75) has now been introduced. New plans are
also about to start in the Philippines and in Thai-



land, but there is little information available on
them. The fourth plan of Pakistan (1970-75) may
have to be modified because of the prevailing polit-
ical situation in the country. Details of current
development plans are shown in Table 11-26.

The annual rate of growth of real GNP in Malay-
sia during the first plan period is estimated to have
been 6.0 percent per year, as against the plan
target of 5.6 percent. This success was mainly due
to the good performance of agriculture, in par-
ticular the export sector. Rubber and rice out-
put in 1965-67 grew more slowly than planned, but
accelerated later, and the total agricultural produc-
tion increased at an average rate of 8.0 percent a year,
compared with ene plan target of 5.5 percent. How-
ever, because of changes in world demand and prices
for Malaysian export products, there were sharp
fluctuations in the growth of agricultural GNP rang-
ing from a 15 percent increase in 1969 to one of only
3 percent in 1970.

The rapid growth of GNPvas achieved despite short-
falls in the investment programmes for both the
public and private sectors (by about 7 and 20 per-
cent respectively), due partly to the maturing of ear-
lier investment in rubber and palm oil. This suggests
that with the existing technoeconomic relations in

the country a lower incremental capital output ra-
tio may be possible than the 3.9 postulated in the
first plan. An important reason for the shortfall
in public sector investment was the shortage of
qualified personnel for project implementation. In
the private sector the shortfall can probably be ex-
plained by the relatively poor conditions in export
markets during the early part of the plan. Although
export prices improved in 1969, the change came
too late to appreciably affect investment during 1970.
There was a moderate shortfall also in the imple-
mentation of plans for the social sector (education,
health, family planning, housing, etc.), with about
90 percent of the planned outlay actually spent.

Reliable employment figures are available only
for West Malaysia, which accounts for about 85
percent of the labour force. During the plan period,
350 000 new jobs were created, only moderately
less than the plan target of 377 000 new jobs. The
shortfall in the target for reduction of unemploy-
ment was, however, much greater, because of the
faster than expected growth of the labour force
(2.9 percent a year, compared with a projected 2.7
percent). As a result unemployment, instead of fall-
ing from 6.5 to 5.2 percent of the labour force, as
planned, increased to 8 percent (250 000 persons).

TABLE II-26. - FAR EAST: MAIN FEA1URES OF CURRENT DEVELOPMENT PLANS

NOTE: Where possible, data refer to net investment. In many cases, however, no distinction is made in the plan, and ata may refer
to gross investment or may include some element of recurring expenditure. The agricultural sector includes animal production.
fisheries, forestry, irrigation, land reclamation, community development and agricultural extension.

PS public sector: C comprehensive. - Includes flood control expenditure. - Formerly Cambodia. - ' West Malaysia only. -' Water resource development only.
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Duration
'

Investment

For-
eign
ex-

change
COM-

Share of
agriculture

production

Planned growth rate of:

Exportearnings EtmploymenAgricultural

Currency of
plan

Scope Ponent
of

total Total Public
GNP

Agri- Agri-
Total Public invest-

ment
invest-
ment

invest-
ment

Total Cereals Total cut-
tural

Total cul-
tural

Million
un.ts

currency Percent Percent per year
Bhutan . . . . B rupees 1966/67- P S 212 ... 21.0 ... ...

1970/71

China (Taiwan). NT $ 1969/72 C 156 460 48 687 43.0 11.8 43.6 7.0 4.4 3.4 7.2 3.6 1.2

India Rupees 1969/70- C 248 820 159 020 21.8 215.3 =24.0 5.5 4.5 5.0 7.0 ...
1973/74

Indonesia . . Rupiahs 1969/70- C 1420000 1059000 26.0 35.0 5.0 ... ..
1973/74

Khmer Republic' Riels 1968-72 C 32 000 12 240 ... 25.0 7.0 4.5 ... ... ... ...
Korea, Rep. of. Wons 1967-71 C 980 070 401 090 30.9 16.3 23.3 7.0 5.0 6.7 28.0 13.0 5.3 2.0

Laos Kips 1969/70- C 20 579 5 729 ... ... ... ... ...
1973/74

Malaysia . . . M 5 1971-75 C 12 150 4 307 15.0 ... 32.3 6.8 8.3 7.1 4.8 10.2 '3.2 '1.7

Nepal N rupees 1970-75 C 2 930 2 280 65.0 32.9 26.1 4.0 ...
Pakistan . . . . P rupees 1970-75 C 75 000 45 000 23.0 19.0 31.0 6.5 5.3 6.7 8.5 ... 2.0 2.2

Philippines . . Pesos 1971-74 C 23 550 4 638 10.0 -- 516.7 5.6 6.2 6.2 8.5 ... 4.0

Thailand . Bahts 1971 /72- C 100 000 69 000 ... 7.0 ... 7.0
1978/76



The shortfall in employment creation was due en-
tirely to agriculture, the only sector where job cre-
ation fell short of target in absolute terms, by 60 000
jobs. This was mainly a reflection of substantial
reductions in the work force on rubber estates, where
labour productivity is rising rapidly. Another fac-
tor was the shortfall in land development pro-
grammes, particularly in West Malaysia.

Thailand's third five-year plan, due to start in
October 1971, is still under preparation. The growth
target for private consumption is reported to be
6.6 percent a year, that for government revenues
10 percent, and for public investment 8 percent.
Expenditure on economic sectors is to fall from 36
to 34 percent while the outlay on social services is
to increase. During the last plan (1966-70) GDP
growth was targeted at 8.5 percent a year. Actual
increase is estimated at 5.5 percent in 1967 rising
sharply to 9 and 9.6 percent respectively in 1968
and 1969. The share of gross capital formation in
GDP rose from 20.2 percent in 1965 to 26 percent
in 1969, and as the savings ratio increased at a lower
rate, from 18.9 percent in 1965 to 21 percent in 1969,
the savings/investment gap, financed by capital
imports, increased from 1.3 percent in GNP in 1965
to 4.4 percent in 1969.

In each of the new plans considerable emphasis
is being placed on various aspects of social welfare,
such as employment and income distribution. Indeed
it may be said that in recent years, after the better
part of two decades of planning experience in the
region, a change in the planning philosophy appears
to be taking place, consisting of a more critical assess-
ment of the effects of GNP growth on the problem
of mass poverty, and a greater interest in problems
of social and economic equity.

Data are not available to measure the effect of
recent planned development on income distribution.
The available evidence suggests, however, that income
inequalities in the region have not decreased, and
in some cases may have increased. Rough estimates
for Pakistan in 1959/60 indicated wide disparities
between the highest and the lowest income groups."
The fourth plan or the country states that the number
of landless labourers increased both relatively and
absolutely during the third plan period (1965-70);
that there was little gain in the real farm income
per head for the smaller farmer; and that the ine-
qualities between various income groups increased
and became more evident."

Elsewhere the situation is similar. A study on
India referring to 1954-57 found that 25 percent
of personal income in rural areas and 37 percent

' Pakistan. Planning Board. The third five-year plan, 1965-70.
Karachi, 1965, p. 29.

"Pakistan. Planning Board. The fourth five-year plan, 1970-75.
(Islamabad), 1970. p. 13.
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in urban areas were earned by the top tenth of the
population, while the entire lower half earned 30
and 25 percent respectively." Later, the fourth
plan (1969-74)24 stated that " available information
does not indicate any trend toward reduction in the
concentration of income and wealth." Ceylon may
be the only country in the region where the data
suggest that there was, at least up to 1963, no further
concentration of income, but even there this appears
to have been due mainly to a relative rise in the
incomes of the upper middle class." In the agri-
cultural sector, too, income inequalities may well
have increased recently because technological im-
provements have in most countries mainly improved
the earnings of farmers who already had relatively
ample resources, and because the limited progress
in land reform has left the concentration of produc-
tive assets largely untouched.

Neither does the available information suggest
that the planned growth in the region has brought
about any improvement in the unemployment situa-
tion, which remains severe in many countries. In
Ceylon, it is stated that out of the 3.25 million labour
force 700 000 are unemployed," with a particularly
heavy incidence in younger age groups. Similarly,
in Malaysia in 1965 nearly 6 percent of the labour
force of 3.2 million was unemployed," and, as al-
ready stated, this proportion seems to have risen
since. In this country, too, the incidence was much
higher in the younger age groups. In the Philip-
pines, about 8 percent of the labour force was esti-
mated to be unemployed in 1970, in addition to the
numbers of underemployed."

Aside from income distribution and employment,
social welfare is also affected by plan outlay for items
like housing and health, education and recreation.
Largely on the basis of inferences from the historical
experience of the developed countries, many planners
traditionally take the view that in the early stages
of development expenditure on social sectors (ex-
cluding education) is a luxury which can be post-
poned; and that economic growth not only increases
income inequalities but is also stimulated by them."
It cannot be determined how much these views have
affected the actual planning policies in the countries
of the region. Ph.rming documents almost invari-
ably have included social justice and welfare as

" Oiha, P.D. & Bhatt. V.V. Pattern of income distribution in
an underdeveloped economy: a case study of India. American
Economic Review. 54: 711-720. 1964.

India. Planning Commission. Fourth five-year plan. 1969-74.
Delhi. 1969, p. 11.

"The "concentration coefficient " fell fractionally from 0.46 in
1953 to 0.45 in 1963. Central Bank of Ceylon. Survey of Ceylon's
consumer's finances. Colombo, 1963, p. 66.

" Budget speech 1970/71.
" Malaysia. First Malaysia plan. 1966-70. Kuala Lumpur.

1965, D. 53.
" Philippines. The Philippines four-year development plan,

1971-74. Manda, p. 71.
" For instance, Mehbub Ul Han. The strategy of economic

planning: a case study of Pakistan. London, Oxford University
Press, p. xv.



plan objectives.'" However, these have largely re
mamad unfulfilled, and under financial strains as a
rule it has be.en the welfare objectives that are sac-
rificed." Furthermore, the fiscal and licensing pol-
icies designed to help capital formation have in
themselves tended lo promote inequalities and led
to a greater concentration of wealth."

Policy ma.kers have naturally been conscious of
this, but social hardships and inequalities have been
considered as the necessary price for growth at
early stages. Only recently does there appear to
have been any change in views and actual policies
on these matters. The provision of social justice
is increasingly being viewed as part of the general
allocation problem of trade-off between goals: how
much growth needs to be sacrificed if a given range
of welfare measures is promoted? Moreover, it is
being increasingly questioned whether growth is the
function of capital alone, and whether the presumed
positive correlation between saving (capital formation)
and unequal income distribution really exists. Further-
more, social stability and growth are increasingly
considered as complementary objectives, rather than
competing ones. These changes are becoming evi-
dent not only in the stated objectives of recent plans,
but also in policies.

In India the goal of greater social justice, includ-
ing employment, is being sought through a number
of institutional and policy measures proposed dur-
ing 1969/70, including an increased degree of pro-
gression of overall taxation policies, changes in indus-
trial licensing to neutralize bias against small business,
and plans to implement land reforms more effectively.
Following the nationalization of banks, credit pol-
icies have also been geared toward such an end.
An improvement in the position of small farmers
and small-scale family enterprises is planned through
increasing the supply of credit, providing adequate
inputs at reasonable prices, and encouraging sub-
sidiary occupations. The Small Farmers' Develop-
ment Agency and the Lead Banks Scheme " are ex-
pected to play a useful role in this respect. Renewed
attention is also being paid to cooperative credit. A
concerted attack on unemployment is the declared
policy of the Government and a crash scheme for
rural employment has recently been launched. How-
ever, as an expert committee appointed by the Plan-

" For instance, one of the objectives of Pakistan's third five-
year plan 1965-70 was " to make substantial progress towards
achieving certain specific social objectives such as diminishing
inequalities in the distribution of income, wealth and economic
Dower, providing a measure of social security. " (Pakistan. Plan-
ing Board. The third five year plau, 1955-70 p. 4). India's third
plan (1960-65) also had an intensive programme of social objec-
tives. See particularly p. 9-19 of the plan.

Sec for instance Mehbub 'Jl Hach op. cit., p. xv, and Pakistan.
Planning Board. Fourth five-year plan, 1970-75, p. 9.

"India. Government. Report of the Committee on Distribution
of Income and Levels of Living, Part 1, p. 3. also Pakistan. Plan-
ning Board. The fourth five-year plan. 1970-75, p. 15-16.

Under this scheme mobile units of commercial banks go to
small villages in order to mobilize savings and distribute loans.

94

ning Commission has concluded, a substantial amount
of groundwork is needed to effectively tackle these
problems.

Eradication of poverty and of inequalities between
social classes and between rural and urban areas
are given as the basic aims of the second Malaysia
plan (1971-75)." Rural/urban inequalities are to be
reduced through modernization of farming leading
to increased labour productivity. There is also a
substantial smallholder rubber replanting programme.
Past experience indicates, however, that the employ-
ment generating potential of agriculture is low.
Employment in agriculture in West Malaysia is there-
fore expected to increase only at the rate of 1.7
percent a year, as compared with 3.2 percent for
overall employment, and the sector (which in 1970
accounted for 49 percent of total employment) to
contribute 125 000 of the total targeted 495 000
new jobs during the plan period.

Greater social justice based on an incomes pol-
icy is one of the principal goals of the new develop-
ment strategy of the fourth plan of Pakistan. To
this effect, the plan includes fiscal and other policy
measures to combat the concentration of economic
power, and in 1970 an antimonopoly law was pro-
mulgated. The present situation in the country may,
however, result in the plan's complete revision. The
Philippines' four-year development plan (1971-74) is
reported to aim at reducing unemployment from
7.7 percent in 1970 to 6 percent in 1974 through em-
phasis on labour-intensive projects that do not entail
undue increase in costs or sacrifice of efficiency.

FOREST POLICIES

In the northern timber-deficit countries of the de-
veloping Far East, major efforts are being made to
rapidly increase the rate of afforestation. China
(Taiwan) and the Republic of Korea have set a tar-
get of about 400 000 hectares a year. At the same
time, t'ney are engaged in major watershed manage-
ment projects covering vast areas in their uplands.
The Republic of Korea has drawn up a ten-year
programme for the coordinated development of
four river basins, including irrigation, flood protec-
tion, and afforestation, at a total cost of some $300
million. Watershed management projects have also
been initiated in China (Taiwan) with a view toward
improvement of soil conditions for forestry in the
uplands and protection of agriculture in the lowlands.

In the timber-surplus countries of developing south-
east Asia, logging operations are being rapidly ex-
panded. In Indonesia and Sarawak this is being
done largely through granting concessions to private
companies. In Indonesia, the area involved amounts

"Second Malaysia plan. Kuala Lumpur, 1971, p. 4-6.



to no less than 10 million hectares, and timber pro-
duction is expected to rise from half a million cubic
metres in 1969 to 5 million by 1973. Concessions
for rain-forest exploitation are being granted mainly
to Japanese and United States companies. In most
cases they not only specify the amount and type of
fellings, but also include provisions on the construc-
tion of forest roads, houses for workers, and the
establishment of forest industries, in particular saw-
mills and plywood and veneer mills. Forest inven-
tories are being carried out by private firms under
the supervision of the national forest service.

Malaysia has started preparation of an overall
land classification and development plan. It pro-
vides for a considerable reduction of the forest area
which will ultimately be confined to the hill reserves.
The Khmer Republic and Laos have issued new
forest legislation which aims at increasing productiv-
ity, and makes provisions for the coordination of
forest and forest industries development.

Regional economic cooperation

The factors which so far have limited the progress
of economic cooperation in the region are well known.
They include the different ethnic, cultural and politi-
cal history of the countries, great inequalities of
economic and political power among them, and
different political alignments. In their agricultural
production, many of the countries are competitors
rather than potential coope,rators, and national pol-
icies of self-sufficiency and import substitution in
food and other commodities have recently further
reduced the opportunities of intraregional trade.

However, some opposite pressures are emerging
which tend to work for increased economic coopera-
tion. Industrialization behind high tariff walls has
in rnany instances led to the creation of manufactur-
ing and processing plants which remain underutilized
and hence high-cost, and widening of markets through
regional or subregional cooperation is increasingly
seen as a possible means of easing the problem. This
is particularly true for countries which have reached
a relatively more advanced stage of manufacturing,
when economies of scale become important. Other
factors working in the same direction include the
steady increase in the volume and value of trade
among developing countries of the region, which by
their very momentum have tended to encourage closer
economic contacts. The fall in food exports result-
ing from increasing national self-sufficiency has induc-
ed many countries in the region to embark on what
might be seen as efforts toward regional supply man-
agement through regional planning and action to
restrain production, build buffer stocks, and divert
surpluses to other uses. This has led among other
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things to the proposal for the establishment of an
Asian rice community. Moreover, the increase in
exports of manufactured products from several
countries of the region suggests the gradual emergence
of economic complementarity, and hence improved
bases for regional cooperation, both through verti-
cal integration in the production of goods, with differ-
ent countries specializing in different stages of process-
ing, and through agreed specialization on the basis
of regional or subregional plans. Finally, the un-
favourable market trends and prospects for primary
earicultural products are kindling concerted action
(for example price agreements, export quotas, pack-
ing and processing standardization) for commodities
exported by several countries, in an effort to improve
the exporters' bargaining position against the -eco
nomically more powerful buyers.

Although the economic bases for regional cooper-
ation may thus be improving, the other obstacles
mentioned remain, and need to be taken account of
in the search for suitable methods and forms of
economic cooperation. Experience over the past
few years suggests that a fruitful approach would
be through limited and specific forms of integration,
for instance in the form of cooperative arrangements
on a commodity or project basis, or through subre-
gional groupings of countries with close political
affinities. The framework for these types of coop-
eration is being institutionalized in the Council of
Ministers on Asian Economic Cooperation, backed
by strong technical support from the Economic Com-
mission for Asia and the Far East (EcAFE).

The first example of commodity,based coopera-
tion was the Asian Coconut Community established
in 1969. This initially received widespread support
throughout the region but nevertheless experienced
some early difficulties in starting specific projects.
Subsequently, in March 1970, a Pepper Community
was set up by the governments of India, Indonesia
and Malaysia, and in April 1970 a resolution was
adopted at ECAFE'S twenty-sixth session calling upon
member governments to initiate regular intergovern-
mental consultations to review rice trade, prices and
problems pending the establishment of an Asian
rice community. Studies have also been instituted
for the establishment of a rubber community and
a tea community basically modelled on the charter
or the Asian Coconut Community.

An early example of cooperation on a project
basis is the Mekong Dc,:velopment project. Progress
has suffered from the disturbed conditions in the
area., and work in the past year was devoted to the
drawing up of an indicative basin plan, an overall
framework for the development of the economic
potential of the basin up to the year 2000. A
more recent example of cooperation on a project
basis is the proposed development of the Salween



river basin on the frontier between Burma and
Thailand.

Somewhat more comprehensive forms of cooper-
ation may be possible among small groups of coun-
tries within the region which, for various reasons,
have wider common interests and political affinities.
An example of such a subregional grouping is the
establishment of the Association of South East
Asian Nations (ASEAN) which includes Indonesia,
Malaysia, the Philippines, Singapore and Thailand.
This association is now studying the feasibility of
measures for partial or complete economic integra-
tion, while member countries are examining various
possible fields for joint action and the forms of such
cooperation.

The importance of trade expansion among coun-
tries of the region in general, and the need for pay-
ments arrangements to support it, were stressed by
the Council of Ministers for Asian Economic Coop-
eration at its meeting in December 1970 in Kabul.
To further such action it was decided to establish
preparatory intergovernmental committees for the
examination and negotiation of specific proposals
for an Asian clearing union, a regional central bank
and a regional trade expansion programme. Such
a payments union (being promoted also by the Asian
Development Centre in Manila and its parent body,
the Asian Parliamentary Union), although not ca-
pable of trade stimulation to the extent of a com-
mon market, would facilitate trade, increase liquidity,
and ease the flow of funds and capital in the countries
concerned by allowing financial settlement in their
own currencies.

JAPAN

The Japanese GNP grew in 1970 by an estimated
12 percent in real terms, slightly less than in the pre-
ceding three years, but well in line with the trend
over the past decade. For 1971 an official forecast
of 10.1 percent real GNP growth was issued early
in the year but in face of mounting evidence of eco-
nomic slowdown the forecast was reduced in October
to about 5 percent. In the longer run, the economic
and social development plan for 1970-75, adopted in
April 1970, envisages an average growth rate for the
six-year period of 10.6 percent in real terms.

In contrast to the rapid growth of the rest of the
economy, agricultural production in Japan showed
no increase in 1970. In the main this reflects the
smaller production of rice, wheat and oilseeds. The
rice crop was reduced to 16.5 million tons (paddy),
as compared to an annual average of 18.6 million
tons in the three preceding years, reflecting mainly
the Government's policies to induce farmers to shift
to other crops or to set their paddy lands aside against
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compensation (see below). Wheat production de-
clined by 37 percent to 474 000 tons, largely because
of the conversion of wheat land to more profitable
crops. Oilseed production declined mainly because
imported oilseeds are cheaper.

In response to rapidly rising demand, livestock
production has increased steadily, principally through
the medium of large-scale stock raising. Milk pro-
duction continued to increase and reached 4.82 mil-
lion tons in 1970, a 6 percent increase over the 1969
level, and is forecast at 5 million tons in 1971. The
number of beef cattle also increased, reflecting gov-
ernment and industry interest in expanding domestic
beef production, and output of beef and veal rose
to an estimated 230 000 tons in 1970. Pork pro-
duction recovered in the latter half of the year.

Preliminary indications suggest that the same trends
in agricultural production continued in 1971. Over-
all output may actually have decreased somewhat,
largely because of a further steep fall in rice produc-
tion (August estimates put the crop at 14.5 million
tons of paddy, and subsequent indications are that
the crop may be even smaller) and further decreases
in output of wheat, barley, potatoes and oilseeds.
Meat production, on the other hand, rose again
substantially, as did the output of milk and eggs.

These changes in output are a reflection of major
shifts taking place in the pattern of demand for food-
stuffs as a consequence of rapid income growth
fast increase in consumption of livestock products
and of fruit and vegetables, and reduced demand
for rice." Also, the pattern of the country's agri-
cultural imports is being affected. Meat imports have
been rising steadily, to over 200 000 tons in 1969,
mutton and lamb accounting for more than half.
However, they fell by nearly a quarter in 1970, in
response to import restrictions designed to encourage
domestic production. Pork imports were down by
60 percent to 17 000 tons, and mutton and lamb 'fell
less steeply to Ill 000 tons; only beef showed a
small increase, to 23 000 tons. The 15 percent in-
crease in cereal imports in 1970, to 15.6 million tons,
was mainly a reflection of a continued increase
(18 percent) in imports of feedgrains, to over 10
million tons, and a smaller increase for wheat, to
4.7 million tons. Rice imports continued to fall
sharply, to only 19 000 tons. On the other hand,
rice exports expanded by almost 300 000 to nearly
620 000 tons. All these shipments were on conces-
sional terms, mainly to the Republic of Korea, In-
donesia and Pakistan, and constituted a part of the
Government's efforts to reduce heavy surplus stocks
(see below).

According to a recent report by the Ministry of Agriculture
and Forestry, per caput annual rice consumption in Japan has
dropped to 96.9 kilogrammes.



Japan maintains its position as the leading fishery
country of the world, and in value terms the country's
production and exports are far above the levels at-
tained by any other country. Catches in 1970 were
about 9 percent larger than in 1969, and value in-
creased even more. In the longer run, Japan's leader-
ship in fisheries will be contingent on the success
its fishery industry has in meeting demand through
discovery of additional resources, on the availability
of labour, and on rationalizing production and distri-
bution to maintain the profitability of fishery enter-
prises. While Japanese fish production and exports
are not likely to change substantially in the 1970s,
the country's imports, which in value terms are the
third largest in the world, are expected to continue
to increase in line with growing demand.

The strong growth in industrial processing and
consumption of forest products in Japan in 1970
was not accompanied by a corresponding rise in
industrial roundwood removals, the latter being
limited by the virtually full utilization of all current-
ly accessible forests. The output of all forest prod-
ucts rose, however, as the imports of roundwood
and chips increased substantially. Production of
pulp, paper and paperboard expanded at a rate well
above the world average. In order to increase the
domestic raw material base, a new afforestation tar-
get of 100 000 hectares a year has been set. The
multiple calls made on Japan's forests including
soil and water resources, protection and recreation

tend to limit output of industrial wood. The
roundwood self-sufficiency targets are therefore being
gradually scaled down (in 1970 less than half the
raw material used was domestic) and new measures
are being taken to increase the flow of forest prod-
ucts from abroad, including more highly processed
products, and to establish joint forest industries in
timber-rich countries especially in southeast Asia

and pulpwood plantations in southeast Asia and
Brazil. In the meantime, strong research efforts are
being made to develop " synthetic " paper, and
small quantities are already being produced for com-
mercial use.

Principal problems and policies

The principal agricultural problems of Japan re-
main those which were discussed in the 1970 issue
of this report the continuance of sizable rice sur-
pluses and structural defects. Because the sector
consists mainly of small-scale family farms it is
difficult to introduce a technology which can satisfy
the growing and more varied demand for foodstuffs,
and meet the income expectations for the rural
population without extensive transfer payments from
other sectors.
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Due to three successive annual rice crops of over
18 million tons (paddy) in 1967-69 resulting from
improved technology, high support prices and good
weather, and a simultaneous decline in consumption,
government stocks of some 12 million tons had
accumulated by October 1970. Measures taken re-
cently to limit these stocks through the diversion of rice
land to other uses, the introduction of a limited " free"
market system for rice, the freezing of the 1969 produc-
er price at the 1968 level, and the allocation of rice for
feed, have not proved effective enough. In 1970 the
Government therefore introduced major new mea-
sures in the form of inducements to rice farmers to
switch to other crops or types of farming, or simply
to leave idle, about 11 percent of the existing paddy
area. Despite these drastic measures the 1970 rice
harvest is estimated to have been about 1 million
tons in excess of national consumption. That pro-
duction did not fall more is explained by the lack
of adequate opportunities for crop diversification.
Some observers suggest, however, that the subsidy
for nonproduction $970 per hectare together
with the continuing expansion of nonfarm employ-
ment opportunities may in the end make the policy
successful. This is becoming increasingly important
in view of the growing difficulties of disposing of
surplus rice stocks in the face of declining import
demand in deficit countries and growing exportable
supplies in the traditional exporting countries of the
region. To bring supply and demand into proper
balance and to deal with immediate difficulties, the
Government therefore announced plans to cut down
the rice output by 2 to 3 million tons in the fiscal
year 1971 (April 1971 to March 1972) by further
changes in the price support policy, by letting
the farmers sell more on the free market, and
other measures. These policies appear to have been
largely successful, and production in 1971 is thus
likely to be less than domestic consumption. The
Government is therefore hopeful that surplus stocks
can be eliminated within the next four years.

The seriousness of the structural problem of Jap-
anese agriculture is indicated by the fact that the
sector accounts for merely 7 percent of the country's
national income, while as much as 18 percent of its
working population is engaged in agriculture. Be
cause of the small size of the average farm, land
productivity in Japan is two to four times as high
as in other advanced nations, but labour productivity
is as low as one half to a quarter of their level. The
low relative productivity of labour in agriculture and
the ability of the rest of the economy to make com-
pensating transfer payments explain the high prices
of Japan's agricultural products by international
standards. A drastic revision of the farm land law
(1952) was approved in May 1970 to clear the way
for the creation of large-scale farms, and even a total



repeal of the law is now being suggested. On the
other hand, fears are being expressed that such a
policy might, while solving some problems, create
a new problem of unemployment. The Government
estimates " that a new radical farm policy, if executed
on schedule, will result in some 100 000 farmers be-
coming unemployed each year, the majority of them
middle-aged or elderly people difficult to relocate
in other occupations. Recognizing the problem, the
Government is reported to have started encouraging
redevelopment of major rural communities into pri-
mary and secondary industrial centres.

MAINLAND CHINA 37

Mainland China's 1970 grain harvest (including
potatoes and sweet potatoes in grain equivalent) has
been estimated by FAO at around 230 million tons,
as compared to some 220 million tons in 1969."
The production of rice (paddy) is estimated at 100
million tons in 1970, about 5 percent more than in
1969, and that of wheat at a record 30 million tons,
as against 28.5 million tons the previous year. Ex-
periments in triple cropping are reportedly being
undertaken. Campaigns are also reported to have
been started to extend the acreage under dryland
crops, and in 1970 there were reports of a 20 percent
increase in the area planted to sweet potatoes, maize,
sorghum, beans and other dryland crops. Fallow
lands were also being put to use for the cultivation
of maize, wheat, barley, millet and sweet potatoes.

" Industrial review of Japan 1971. Japan Economic Journal,
December 1970.

In the absence of any published official statistics on the mainland
Chinese economy, this section is based on information derived from
a number of sources, including press reports, magazine articles,
economic reviews, digests, etc.

Thc western economic analysts in Hong Kong estimate the
grain production in 1970 at 210 million tons. Recently, Chou
En-Lai, the Chinese Prime Minister, claimed that China's total
grain production in 1970 reached a record 240 million tons. The
FAO method of estimating cereal production in mainland China
is explained in The state of food and agriculture 1968, p. 14.

Near East

The rate of economic growth has been sustained
in many countries of the Near East, despite political
tensions and a slackening in the rate of growth
of oil production in some countries. In Iran the
growth of GNP in 1970 exceeded the target of 9 per-
cent set in the fourth development plan, while in
Israel a growth rate of 8.5 percent has been maintained.
In Lebanon the rate was 7.5 percent, compared to
6.5 percent in 1969. In Syria, GDP grew by about
4.6 percent, considerably less than the second five-
year plan target rate of 7 percent. Growth of GDP
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The use of agricultural inputs, especially chemical
fertilizers, irrigation, machinery and improved seeds,
is reported to have reached a record level in 1970.

Meat production does not seem to have been very
satisfactory. Despite the fact that collective farms
and the remaining private farms have been given
state help to build up herds, there is doubt whether
the pig herd, so important for the agricultural trade
balance, has recovered to the level which existed prior
to the cultural revolution.

Mainland China's foreign trade in 1970 was esti-
mated at $4 300 million as compared to $3 870 mil-
lion in 1969, an increase of about 11 percent. Grain
mports, consisting almost exclusively of wheat,

were expected to decline from the high 1969/70
level, but still remain substantial. The country has
in recent years been the largest market for Austra-
lian exports of wheat. The other major supplier is
Callada, with whom a large delivery contract (2.5
million tons) has been signed for 1970/71. Raw
jute and cotton are being purchased from Pakistan.
In 1969/70 imports rose steeply to 435 000 bales of
jute (77 000 tons) but were expected to return to
normal levels in the current season (1970/71). On
the export side, mainland China has been having
difficulties in disposing of its exportable surpluses
of rice for which the markets in general are con-
tracting and soybeans. Under the 1970 China-
Ceylon Loan Agreement, mainland China offered
an interest-free loan of 22 million yuan ($8.9 mil-
lion), payable over 10 years from 1972, for the pur-
chase of 100 000 tons of rice. The exchange of rice
for Ceylonese rubber also continues. According
to the new agreement signed in January 1971, Cey-
lon will buy 200 000 tons of rice, at £35 a ton (£1 un-
der world price), in exchange for 41 000 tons of
rubber.

" Mainland China had since the early 1960s reappeared as a
major rice exporter, mainly through the substitution of wheat
for rice in the internal market.

in Turkey and Cyprus declined, in the former from
6.4 percent in 1969 to 5.6 percent in 1970, and in
the latter from 10 percent to 4 percent.

Except in the oil-producing countries agriculture
still dominates the economies of the Near East.
Since wea.ther conditions were 'unfavourable in much
of the region, output in the majority of the countries
remained virtually unchanged or fell. This was a
main reason for the slowdown of economic growth in
Cyprus, where there was only a slight increase in
farm production despite a large increase in expendi-



ture on inputs, and will no doubt have had a similar
effect on a number of other countries for which
GDP data for 1970 were not available.

Since the agricultural sector has lagged behind
other sectors throughout the region, new policies
continue to give priority to improving its perfor-
mance. In Iran, with a view toward increased in-
come and productivity, small farms with low yields
are being combined into more efficient units, and
the establishment of a number of firming corpora-
tions covering more than 25 000 hectares has been
proposed. In Turkey, the programme for high-
yielding varieties of wheat is being expanded still
further. In Syria, great stress is being laid on ex-
pansion of irrigation facilities; hence in the third
five-year plan the Euphrates project constitutes the
major investment. In the United Arab Republic,
as scope for expansion of the agricultural area is
very limited, attention is directed to greater intensifi-
cation of production through improvement of soil
quality, drainage, and general measures to raise
agricultural productivity.

Agricultural production

In spite of the serious efforts that the various
countries of the region are making to promote a
steady development of their agriculture, particularly
through the expansion of the irrigated area, 1970
showed once more the high vulnerability of the re-
gion's agricultural production to changes in weather
conditions. The drought of the 1969/70 winter
and the unseasonable distribution of rains in practi-
cally the whole Near East area led to a significant
drop in output of cereals and all rainfed crops in
general, only partially offset by the larger output
in irrigated areas. Thus in 1970 the indices of both
total agricultural production and food production
are estimated to have remained virtually unchanged.
With a population growing at an average rate of 2.9
percent per year the decrease in per caput food pro-
duction for the region was of the order of 3 percent.

To keep consumer prices of basic foodstuffs at
reasonable levels the 1970 production setback made
it necessary for a number of countries to increase
imports of agricultural products, notably wheat,
barley and meat. The pressure on food prices
continued in the first part of 1971 and there are
already indications that especially imports of ce-
reals into the region will rise further in the course
of the year. With the exception of Cyprus, the
Sudan, Turkey and the Yemen Arab Republic, where
the index of total agricultural production rose by 2
percent or more, production in all other countries
was either stationary or registered substantial de-
clines (see Table I1-27).
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' Formerly Southern Yemen. - 3Excluding Israel. - 'Including
Israel.

Among the major commodities, wheat output in
1970 fell by about 7 percent to ami estimated 19.8
million tons, mainly because of significant reduc-
tions in Afghanistan, Iraq, Jordan, Syria and Tur-
key, where the impact of the dry season was par-
ticularly marked. The lack of adequate rainfall,
however, was mostly felt by barley which is grown
almost entirely in rainfed areas and whose output
fell by more than 20 percent, from 7.6 to 6.0 mil-
lion tons. Production of maize, which is mostly
concentrated in the United Arab Republic, Turkey
and Afghanistan, did not change from the pre-
vious year's level of nearly 4.3 million tons. The
production of rice, which is a major crop in both

PRODUCTION IN SELECT-
ED COUNTRIES
(all products)

= 100

NEAR EAST IN AFRICA 150 154 155 171 173 + 1 114

Libya 189 190 213 194 192 1 110
Sudan, The 165 190 172 205 209 + 2 133
United Arab Republic 146 142 152 164 165 -I- 1 112

NEAR EAST IN ASIA 146 151 158 159 157 102

Afghanistan 123 132 136 140 136 3 99
Cyprus 170 212 213 238 243 -I- 2 198
Iran 155 156 179 173 170 2 108
Iraq 135 143 167 165 150 9 89
Jordan 134 151 122 138 110 21 68
Lebanon 191 211 208 190 192 + 1 120
Saudi Arabia 146 147 145 150 152 + 1 93
Syria 126 151 145 155 138 11 87
Turkey 157 160 168 166 171 3 112
Yemen Arab Republic 97 97 94 94 100 6 70
Yemen, People's Dem.

Rep. of' 110 111 102 140 115 8 83

ISRAEL 257 299 321 324 329 -I- 2 194

PRODUCTION IN DEVEL-
OPING COUNTRIES

Total
All products 148 153 159 163 163
Food only . 145 150 155 159 159

Per caput
All products 108 109 110 110 107
Food only . 106 107 108 107 104 3

REGIONAL PRODUC-
TION

Total
All products 150 155 161 165 165
Food only . 147 152 158 161 161

Per caput
All products 109 110 II I 111 108
Food only . 107 108 109 109 106

TABLE NEAR EAST : INDICES OF AGRICULTURAL
PRODUCTION

Per
caput

1970 Change agri-
1966 1967 1968 1969 (pre-limi-

1969
to

cultural
produc-

nary) 1970 lion
in

1970

1952-56
1952-56 average = 100 Percent average



the United Arab Republic and Iran and is of increas-
ing importance in Afghanistan, Iraq and Turkey,
was down slightly but the total remained only 3
percent below the 1968 record of 4.6 million tons
(paddy).

Output of cotton, the most important export crop
of the region, declined by 2 percent mainly because
of the deliberate reduction in area which was shifted
to horticultural production in the United Arab Re-
public and Turkey. Only Syria, among the major
cotton-producing countries of the region, registered
a production increase, largely because of the higher
yield of irrigated cotton.

Total production of the various horticultural crops,
which are a major export item in several countries,
rose only marginally in 1970. There were good har-
vests of citrus fruit and dried fruits, offsetting declines
in the production of other horticultural crops which
suffered from the untimely rains and irregular tem-
peratures. Regional livestock production was af-
fected by the unfavourable weather conditions and,
in line with the very slow rate of growth of the past,
increased only fractionally in 1970.

The fall in agricultural production in Afghanistan
reflects mainly the lack of adequate rainfall during
the 1969170 winter and the following growing sea-
son, which hindered efforts to increase the irrigated
area under high-yielding wheat and led to a reduc-
tion in the rainfed areas sown to wheat, barley and
maize. As a result wheat output dropped by about
7 percent and there were also declines in the pro-
duction of other grains. The cereal shortage brought
about a relatively sharp increase in food prices and
an increase in agricultural imports.

A reduced cereal crop and almost unchanged
production of most other major crops and livestock
products were responsible for the fall in agricultural
production also in Iran, Iraq, Jordan, Lebanon and
Syria. Poor pasture conditions and a substantial
rise in feedgrain prices in Jordan resulted in un-
usually high slaughter of animals. By contrast weather
was favourable for livestock in Lebanon where
production of red meat increased slightly without
any depletion in animal stocks.

The small decrease in agricultural production in
Iran reflected mainly lower outputs of wheat, rice
and cotton which were only partly offset by a bumper
output of dried fruit and a record sugar-beet crop.
The country continued to be short in dairy and meat
products. Meat in particular, because of very strong
domestic demand, is becoming an increasing burden
on the balance of trade of the country. A step
toward remedying this situation was taken by the
Agricultural Development Bank which during 1970
more than doubled its loans for livestock and animal
husbandry projects for a total amount of around
$180 million.
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The moderate increase in Turkey's agricultural
production in 1970 was mainly due to increased veg-
etable oil and dried fruit production, which easily
balanced the nearly 7 percent drop in the cereal
harvest and the unchanged output of cotton. Be-
sides bad weather other factors such as institutional
deficiencies in the distribution of seeds, fertilizers
and credit accounted for the smaller harvests of both
wheat and barley. The very large production of
vegetable oil is explained by the fact that 1970 was
an " on " year for olives and by the record crop of
about 380 000 tons of sunflowerseed, the area under
which has more than doubled during the past five
years.

The practically stationary agricultural output in
the United Arab Republic was the combined result
of increases in the production of wheat and sugar
and a decline in that of cotton. The latter fell by
nearly 6 percent because of reduced area allocations
and adverse weather in the summer of 1970 which
lowered yields. The policy to divert part of the area
under cotton to permit expansion of other crops,
especially vegetables, was continued in 1971. Despite
the slightly smaller area, the production of rice vir-
tually equalled the previous year's record of about
2.6 million tons (paddy). The steady expansion in
the production of citrus fruit, which in recent years
has become an important export product for the
country, was temporarily halted in 1970 because of
lower yields.

Preliminary indications for 1971 suggest somewhat
better production results in the region as a whole,
perhaps of the order of 2 to 3 percent, although it is
still doubtful whether the increase in food output
per head will match the population growth. More-
over, differences in agricultural production between
countries tend to be particularly large as a result
of the heavy impact of widely varying weather condi-
tions. Thus a substantial recovery in output is
estimated to have taken place in 1971 in Libya, Jor-
dan, Lebanon, Syria and the People's Democratic
Republic of Yemen, while notable setbacks took
place in the eastern part of the region, especially
in Afghanistan, Iran and Iraq, owing to inadequate
rainfall for the second, and in some cases the third,
successive year. Continued progress, based on fur-
ther improvements in technology, appears to have
been achieved in the United Arab Republic and
Turkey.

Among the major commodities, there was an over-
all recovery in output of all cereals except rice, the
production of which is estimated to have remained
at the high level of the previous year. Wheat pro-
duction is likely to have risen by about 5 percent,
or 1 million tons, because of increases by one fifth
in Turkey, and about 10 percent in the United Arab
Republic, under the impact of expanded use of



high-yielding varieties and more favourable weather
than in 1970. These increases more than offset the
serious setbacks in Afghanistan, Iran, and particu-
larly Iraq where the wheat crop is estimated to be
down by about half. The situation for barley is
similar, with a large increase in Turkey more than
offsetting smaller crops in Iran and Iraq. In the
three drought-stricken countries, particularly Afghan-
istan, the reduced grain crops are having serious
effects on supplies and on import requirements.
The livestock production of these countries in 1971
will probably also be adversely affected. The pro-
duction of cotton, the principal nonfood crop of
the region, is likely to have recovered in Turkey
and the United Arab Republic, but output in the
Sudan may show little change.

High-yielding varieties of cereals

In countries where the adoption of high-yielding
varieties of cereals has been making headway, mea-
sures were taken in 1970 to remove some of the
constraints to their wider introduction. In Afghan-
istan, under the wheat campaign, there has been
a substantial increase in imports of fertilizers which
are sold to farmers at a subsidy of 30 percent. In
Iran, about 2 500 tons of Bozostaya No. 1 wheat
seed were imported from the U.S.S.R., and 1 500
tons of Mexican Inya 66 from Denmark, in 1970/71.
Under the " impact programme " for wheat, about
350 000 hectares are expected to be sown to improv-
ed varieties in 1971/72, compared with 100 000 hect-
ares actually sown in 1970/71. The farmers are
given production loans for the purchase of seed,
chemicals for seed treatment, and fertilizers, to be
repaid after harvest. A second fertilizer factory has
been established at Shahpur in order to increase
supply. A major problem is fertilizer distribution
to farmers, which has been hampered by insufficient
storage space and lack of transport and credit facili-
ties. A Fertilizer High Council has been set up to
deal with all matters pertaining to fertilizers.

In Turkey's high-yielding wheat programmes, So-
nora 64, which is susceptible to rust, has been replac-
ed by Lerma Rojo and Penjamo, and experiments
are being conducted on some very promising Italian
strains suited to the warm Mediterranean coast.
The dryland wheat programme promoting utiliza-
tion of the Russian variety Bozostaya has been meet-
ing with reasonable success. The 1970/71 target for
area under high-yielding varieties is 1 million hectares.
Apart from fertilizers, increased mechanization is a
vital aspect of the programmes: suitable soil prepara-
tion equipment and deep furrow drills, in combina-
tion with proper rotation practices, have to be in-
troduced on an expanded scale. Imports of agri-
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cultural machinery have been allowed, while efforts
are being made to encourage the manufacture of
machinery and implements in the country. How-
ever, mechanization is not easy to implement due to
fragmentation of farms and difficulties in financing
purchases of new equipment by farmers.

Giza 155 now covers 77 percent of the total area
under wheat in the United Arab Republic, compared
with 30 percent in 1969. Nine other dwarf varieties
are being tested for rust tolerance. They are highly
responsive to fertilizer and irrigation and also resist
lodging better than Giza 155, and their yields are
expected to be 15 percent higher. It is envisaged
that before 1974 the entire wheat area will be sown
to Giza 155 and other high-yielding varieties.

Trade in agricultural products

After three years of apparent stagnation the vol-
ume of agricultural exports from the developing
countries of the Near East is estimated to have in-
creased by over 10 percent in 1970. Because of low-
er prices, however, export earnings rose by only 3
percent (Table 11-28), roughly equal to the rate of
growth of the past decade. The substantial increase
in the volume of agricultural exports was mainly
the result of larger shipments of cotton from all
major exporting countries, most of which had ex-
cellent cotton harvests in 1969.

TABLE II-28. NEAR EAST:1 INDICES OF VALUE OF EXPORTS

Excluding Israel. Preliminary estimates.

AGRICULTURAL
PRODUCTS 99 127 123 129 135 138 + 3
Food and feedstuffs . 31 145 149 170 193 168 + 13

Rice (6) 185 252 377 461 286 38

Fruit (9) 161 174 183 204 199 2
Vegetables . . (4) 165 191 154 177 222 + 25

Beverages and tobacco 97 114 95 87 83 4
Tobacco (6) 99 112 90 81 74 8

Raw materials 60 125 114 119 120 137 + 14
Cotton (58) 128 117 123 124 142 + 15

FISHERY PRODUCTS . 161 183 151 157 106 32

FOREST PRODUCTS. . 295 191 148 197 191 -- 3

Agricultural, fishery
and forest products 100 127 124 129 135 138 + 2

OF AGRICULTURAL, FISHFRY AND I'OREST PRODUCTS

Share
of

total Change
agri-

cultural
exports

in

1966 1967 1968 1969 1970' 1969
to

1970

1970

Percent 1957-59 average 100 Percent



Owing to stiff competition in foreign markets,
the export prices of all major agricultural commod-
ities including cotton, rice, oranges, tobacco and
raisins were significantly lower than in the pre-
vious year, and the fall was particularly marked for
Tice and tobacco, by more than 25 and 10 percent
respectively.

In spite of an 8 percent drop in price, the 25 per-
cent expansion in the volume of cotton exports
raised earnings by some 15 percent. The largest
increase in value, of nearly 50 percent, was registered
by Turkey which in 1970 for the first time ranked
first with respect to volume shipped (about 320 000
tons). Because of the lower price of Turkish cotton,
however, it was third, after the United Arab Republic
and the Sudan, in terms of export earnings. Record
sales of cotton were also registered by the Sudan,
which in 1970 nationalized the marketing of this
vital source of foreign exchange for the country.
Exports from Syria rose by about 10 percent in vol-
ume but only fractionally in value, while increases
were registered by both Iran and the United Arab
Republic in volume and value of cotton sales.

With the notable exception of Turkey, all other
major cotton exporting countries in the region have
established special trade and barter arrangements
with the eastern European countries and the U.S.S.R.,
which have provided a ready and expanding market
for Near Eastern cotton. Notwithstanding this,
most exporting countries are making efforts to di-
versify the destination of their cotton shipments as
much as possible, and are giving attention to open-
ing new markets in developing countries.

After the record sales of 1969, exports of rice
from the United Arab Republic, the only important
rice exporter in the Near East, declined by 15 per-
cent in volume to an estimated 654 000 tons and,
because of the sharp fall in price, by more than one
third in value. The country is reported to have
reduced its export target in 1970/71 not only in view
of increasing competition in world markets but also
to meet rising domestic demand.

The fruit trade of the developing countries of the
region was adversely affected by depressed prices
and smaller shipments, principally of oranges and
raisins, and earnings fell slightly. For the second
consecutive year the United Arab Republic was
able to export around 100 000 tons of citrus fruit
(mainly oranges) and thus emerged as one of the
most important fruit exporters of the region. This
is a remarkable achievement considering that until
a few years ago exports of citrus fruit from this
country were negligible.

For the third year in succession the va.lue oh' to-
bacco exports declined, mainly due to lower prices.
Turkey, which accounts for about 90 percent of
Near Ea.st exports of manufactured tobacco, con-
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tinued to face strong competition from other ex-
porters.

On the import side, reasonably consistent data for
1970 were available only for cereals at the time of
writing. For these as well as for many other food
products, first estimates indicate that larger imports
were probably necessitated by rising consumer prices
in all countries where 1970 agricultural production
was adversely affected by drought. Cereal imports
are estimated to have been up by about one quarter,
after a decline of some 30 percent in 1969, follow-
ing an improvement in production in a number of
countries. At 4.5 million tons, the total still remained
below the level of the years 1965-68 and was almost
10 percent less than in the peak year 1968. There
was a large 50 percent increase in imports of
wheat, which account for some two thirds of the
total. Purchases by all major importing countries
were up sharply with the exception of those of the
United Arab Republic, where they declined for the
third successive year to a level of about half that of
the peak in 1967. Large increases were registered
in Syria, where wheat imports exceeded 400 000
tons, about ten times the level of 1969 and 50 percent
above those in the previous peak year, 1968. Leba-
nese imports were also larger by some 40 percent
to a new record of 363 000 tons as were those of
Cyprus and Iraq. Both Lebanon and Cyprus also
imported larger amounts of barley, and Lebanon
took more maize, as well, as did the United Arab
Republic.

Development planning

Syria and the People's Democratic Republic of
Yemen initiated new plans in 1971 (Table II-29).
Revisions have been made in the plan of the Sudan
and changes in planning organization are being im-
plemented in Libya.

Syria completed its second five-year development
plan (1966-70) in 1970, and in 1971 launched its
third plan (1971-75). The second plan aimed at a
net annual increase of 6 percent in the value of agri-
cultural production and at the creation of employ-
ment in agriculture for 95 000 workers. Production
targets were generally met or exceeded in the livestock
sector, but for agricultural production as a whole
the increase, at a rate of 2.6 percent a year in
1965-68," remained well below the target rate. Agri-
cultural employment, however, increased substantially.

The large gap between actual output and the
production targets of the second plan reflects a
serious shortfall in investment, and a number of

" Rates of change calculated over short periods are, however,
much influenced by the larse fluctuations of output typical for the
countries of the region.



TAI3LE II-29. - NEAR EAST: MAIN FEATURES OF CURRENT DEVELOPMENT PLANS

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

' PS public sector: C comprehensive. - GDP.

difficulties encountered in implementing the envisag-
ed measures and policies for production growth.
Planned soil and topographical surveys, for example,
were not undertaken, and the amounts of chemical
fertilizers and pesticides used were well below target
levels (Table 11-30). Other explanatory factors are
reported to include the failure to utilize agricul-
tural credit to its best advantage, high level of soil
salinity and lack of drainage facilities in irrigat-
ed areas, failure to make up shortages in extension
services and cooperatives, instability of agricultural
prices, misuse of irrigation water, absence of proper
crop rotations and shortage of quality seeds.

Plan implementation is also reported to have suf-
fered due to overcentralized decision-making within
the Ministry of Agriculture, lack of coordination
between the various implementing agencies, slow
release of budgeted appropriations, and the absence
of government decrees in support of the agricultural
production targets. Difficulties were also encoun-
tered in the implementation of the plan policies,
particularly those related to organization and man-
agement, agricultural prices, agricultural development
financing, agricultural structural transformation and
agricultural research.

In the new Syrian five-year plan (1971-75), major
objectives in the agricultural sector centre around
the creation of conditions to allow full advantage
to be taken of the increased irrigation which is to
come from the Euphrates dam, to be completed
during the plan period. Attention will be given to
the diversification of agricultural production, the
integration of the crop and livestock sectors, and the
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intensified use of modern techniques and inputs. lts
principal magnitudes are shown in Table 11-29. The
8.2 percent overall rate of growth planned compares
with 7.2 percent per year targeted in the second
plan. The annual growth rate envisaged for agricul-
ture is approximately double the actual growth of 2.6
percent a year achieved during the first three years of
the second plan. The total volume of public invest-
ment, 6 450 million S pounds, is nearly double
the 3 500 million target of the second plan, and
more than three times the allocation during the first
plan period (1961-65). Since actual investment dur-
ing the second plan up to 1969 equalled only 35
percent of planned allocation, a great improvement
in investment performance will be required if targets
for the third plan are to be met. The fact, however,
that impediinents have been largely identified, and

TABLE 11-30. - SYRIA: TARGETED AND ACTUAL LEVELS OF UTILI-
ZATION OF AGRICULTURAL INPUTS DURING THE SECOND PLAN

PERIOD

CurrenCY
Duration

of
Plan

Scope 1

Investment

For-
eign

changeex-

com-
nonent

Share of
agriculture

Planned growth rate of:

GNP

Agricultural
production

Export
earnings

Employment

Total Public t
of
otal

invest-
ment

Total
invest-
ment

Public
invest-
ment

Total Cere -
als Total

Agri-
cul-

tural
Total

Agri-
cul-
tural

Million et rrency
units Percent Percent per year

Afghanistan . . Afghanis 1969-71 PS ... 17 000 ... ... 28.0 4.3 3.5 ... ... ...
Cyprus . . . E C 1967-71 C 186 66.6 12.9 29.0 6.8 8.5 ... 8.9 14.1 1.6 0.1

Iran Ir rials 1968/69-
1972/73 C 810 000 443 000 14.0 17.0 9.0 5.0 5.7 14.7 ... 2.7 1.3

Iraq I dinars 1969/70-
1974/75

c
1 144 859 19.7 24.5 7.1 7.0 2.7 4.5 4.1

Saudi Arabia . S riyals 1970 /71-
1974/75 PS 41 313 . ... 3.6 ... '9.8 4.9 5.7 ... ... 3.4 1.0

Sudan. The . . Sd pounds 1970/71-
1974/75

c 370 200 95.0 27.9 37.2 27.6 10.0 11.4 10.6 10.6 2.0 1.6

Syria S pounds 1971-75 C 8 000 6 450 31.5 39.0 8.2 5.1 6.5 ... ... 2.8

Turkey . . . . T liras 1968-72 C 111 500 58 600 ... 15.2 7.0 4.4 4.4 5.3 4.5 3.3 0.7

Yemen, People's Y dinars 1971/72- c
41 38 47.2 25.8 27.5 ... 6.0 3.3 4.0 ... 3.3- 3.3Dem. Rep. of 1973/74 3.9

Fertilizer application (thousand
tons, product weight). . . .

Base year
1966

17

Target year
1970

63

Actual
1969

31

Improved seeds (thousand tons) 3 15 3.5

Pesticides (thousand tons, prod-
uct weight) 1.5 2.5

Tractors (thousand units). . . 11.5 9.2

Agricultural credit (million S
pounds) 39 160

Cooperatives 600 1 200 1 028



partially removed, should help to accelerate the pace
of plan implementation.

Under the three-year development plan (1971/72-
1973/74) of the People's Democratic Republic of
Yemen, about 60 percent of the total investment in
agriculture ($25.8 million) would be allocated to
irrigation. Measures for reaching the 6.0 percent
growth rate in agriculture include the reclamation
of some 7 500 hectares of new land and the im-
provement of 6 600 hectares of irrigated land. It is
planned to establish a number of agricultural process-
ing industries. Major obstacles to the implementa-
tion of this plan are reported to be the inadequacy
of rural institutions and government services, and
shortage of experienced technical staff and extension
workers.

Many aspects of the Sudan's present five-year plan
(1970/71-1974/75) have been revised following the
change in government in 1970. The nationalization
measures taken made the envisaged contribution of
the private sector (45 percent of total capital invest-
ment) unrealistic, despite policies enacted in Jan-
uary 1971 to provide security against further na-
tionalization and confiscation. The original assump-
tions in respect of the financial resources for the
execution of the plan have therefore been recon-
sidered. The February 1971 version of the plan
includes an upward revision of planned capital in-
vestment in the public sector from $560 million to
$608 million, and in public allocations to the agri-
cultural sector from $215 million to $226 million.
The private sector is expected to invest $74 million
in agriculture. The total planned capital invest-
ment in agriculture of $300 million would represent
an increase of about 175 percent over actual capital
investment in 1965/66-1969/70, which in turn equal-
led 64 percent of planned expenditure.

The Government has also merged the Ministry of
Agriculture and Forests with the Ministry of Agrar-
ian Reform and Production, and intends to rein-
force development planning through the establish-
ment or strengthening of planning units in all minis-
tries concerned with development. These rneasures
are an attempt to remedy the lack of coordination,
fragmentation of organization and duplication of
effort which hamper development planning in the
Sudan, as elsewhere in the region.

Similar problems are behind a change in the plan-
ning machinery in Libya where a new Supreme Plan-
ning Board, with the Prime Minister presiding and
with the Ministers of Economy and Industry, Hous-
ing, Treasury, Petroleum and Agriculture as mem-
bers, was established in 1970, together with a Tech-
nical Planning Organization to replace the Ministry
of Planning. In the People's Democratic Republic
of Yemen, improved coordination of planning is
aimed at by the recent decision to shift the Planning

104

Board from the Economic Organization to the Of-
fice of the Prime Minister.

The United Arab Republic is at present preparing
a new five-year plan (1971-75) for agriculture. The
new plan apparently envisages a higher rate of growth
in agricultural income than was achieved during the
first plan of 1960-64 (3.3 percent per year) and the
second plan of 1965-67 (2.6 percent per year). The
general objectives of the new plan relate to the ef-
ficient utilization of reclaimed land, the develop-
ment of infrastructure in reclaimed areas, the expan-
sion of perennial irrigation, and to improving the
productivity of available agricultural land, particu-
larly that classified as of low quality and requiring
drainage improvement. A substantial increase in
the production of poultry, eggs and fish to meet
the country's growing demand for protein is also
planned. Better coordination of activities between
the Ministry of Agriculture and the farmer coopera-
tives will be sought as this is considered essential to
successful implementation of the plan.

In Saudi Arabia, the five-year plan (1970/71-
1974/75) envisages substantial increases in crop yields
as well as a 5 to 10 percent extension of irrigated
cropland during the plan period. Particular stress
is placed on the cultivation of high-value crops and
on more efficient use of water resources. Crop
production is expected to grow at the rate of 4.3
percent a year, and livestock production at 5.8 per-
cent. Output of wheat, vegetables and meat, in
particular, will be encouraged. To this effect, the
import subsidy on meat has recently been removed,
and that on wheat will also be eliminated.

Inducements to farmers are to include a 50 per-
cent subsidy on the cost of fertilizers, a 33 percent
subsidy on the purchase price of agricultural machine-
ry, price support for a limited number of commod-
ities, and grants for the development of new land
and water resources. A strengthened Ministry of
Agriculture and Water and a reinforced Agricultural
Bank will carry out the above programme.

EMPLOYMENT OBJECTIVES OF CURRENT

NATIONAL DEVELOPMENT PLANS

As a result of the high rate of population expan-
sion and the slow growth of job opportunities in
nonagricultural sectors, a very large proportion of
the economically active population in the Near East
remains in agriculture (Table II-31). Between 1965
and 1970 population growth in the region averaged
2.8 percent per year. Particularly high rates have
been registed in Iraq and Libya, and above average
rates in Iran, Jordan, Lebanon, the Sudan, Syria
and Turkey. In the region as a whole, 62 percent
of the economically active population was estimated
to be in agriculture in 1970, but again the propor-



TABLE 11-31. - NEAR EAST: POPULATION GROWTH AND EMPLOY-
MENT IN AGRICULTURE IN SELECTED COUNTRIES

Population
growth. 1965-70

Percent per year

EconomicallY
active population
in agriculture as

percentage of
total. 1970

tion was much higher in many individual countries.
At regional level, this proportion is expected to
decline to about 60 percent by 1975. Even so, in
absolute numbers the economically active popula-
tion in agriculture would still amount to some 40
million in 1975, compared to the estimated 34 million
in 1965 and 37 million in 1970. These figures are
a measure of the magnitude of the problem of pro-
viding employment opportunities in agriculture over
the medium term.

The creation of productive employment is thus
an important objective of the region's national de-
velopment plans. The reduction of disguised unem-
ployment and the provision of new jobs for the jobless
have been regarded as the two dimensions of the
employment problem. In the fourth development
plan of Iran (1968-72), the objective has been spelled
out as the creation of maximum fulltime productive
employment so as: (a) to absorb those seeking em-
ployment during the plan period, (b) gradually to
provide those in unproductive or low productivity
jobs with stable and productive employment, and
(c) to provide the necessary economic and social
foundations for achieving full employment in sub-
sequent plans. In Turkey, the creation of additional
employment is envisaged as a result of rapid growth
of the economy under the second five-year plan
(1968-72), rather than as an independent goal. In
Cyprus, the second five-year plan (1967-71) not only
includes the objective of providing gainful employ-
ment for all able persons, but also of increasing
their productivity by widening their skills and pro-
viding opportunities for labour to maximize its con-
tribution to production. The Sudan's objective un-
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der the five-year plan of economic and social de-
velopment (1970/71-1974/75) is stated to be the guar-
anteeing of full employment to the economically active
population and the elimination of unemployment.

As to the planned contribution of the agricultural
sector to the creation of new jobs, the countries fall
into two distinct groups (Table II-32). In Cyprus
no further increase in agricultural employment is
envisaged, and in Israel agricultural employment will
decline in absolute numbers. In all other countries
of the region the agricultural sector is required to
create additional employment.

The key to the achievement of the employment
targets is the level and pattern of the planned invest-
ment. In nearly all cases public investment in agri-
culture is to be at least 25 percent of total public
investment; in the Sudan it is targeted at 38 per-
cent and in Syria at 35 percent. Primary emphasis
has been placed on increasing irrigation facilities, to
provide additional employment opportunities through
the extension of cultivable land and more intensive
production. Irrigation and land reclamation will
therefore take 46 percent of the investment in agri-
culture in Iran, 54 percent in Turkey, 55 percent in
Iraq, and 32 percent in the Sudan. The last mention-
ed country hopes to irrigate an additional 294 000
hectares - a 20 percent increase - and to bring
1.2 million hectares of rainfed land under cultiva-
tion. Completion of the Euphrates project in Syria,
for which about 25 percent of total public sector invest-
ment has been allocated, is expected to more than
double the irrigated area. Besides improving work
opportunities, irrigation and land reclamation are
also expected to raise the income levels of agricul-
tural workers and distribute employment more evenly
among the various regions. -Under the arid condi-
tions of the Near East, long-term employment pros-
pects in agriculture depend almost entirely on an
increased and regularized water supply.

TABLE 11-32. - NEAR EAST: AGRICULTURAL EMPLOYMENT IN
PLANS OF SELECTED COUNTRIES

This plan vas not implemented.

Cyprus 1967-71 96.8 97.0 0.2 0.1

Iran 1968-72 3 372.0 3 598.0 2201 1.3

Iraq 1969-74 1 449.8 1 770.4 320.6 4.1

Israel 1971-75 102.0 97.0 5.0 -- 1.0
Sudan, The . 1970/71-1974/75 5 925.0 6400.0 475.0 1.6

Syria 1966-70 679.0 774.0 95.0 2.7

Turkey 1968-72 10 560.0 10 860.0 300.0 0.6

United Arab Re-
Public . . 1965-70 3800.0 4460.0 660.0 3.3

Afghanistan 2.4 84

Cyprus 1.4 38

Iran 3.0 54

Iraq 3.6 48

Jordan 3.0 30

Lebanon 2.9 52

Libya 3.4 56

Sudan, The 2.9 74

Syria 2.9 48

Turkey 3.0 67

United Arab Republic . 2.5 50

Yemen Arab Republic . 2.3 87

Yemen. People's Dem. Rep. of 2.2 74

NEAR EAST, DEVELOPING
COUNTRIES 2.8 62

Employment in Increase duringplan period
Plan period

First
year

of plan
Target

Year
Num-

ber
Annual

rate

Thousands Percent



The only plan which attempted to measure the
amount of additional employment which would be
generated by projects to expand the area under cul-
tivation was the second five-year plan of the United
Arab Republic. in this plan it was estimated that
64 000 additional workers would be required for
land reclamation and 144 000 for cropping (the latter
estimated on the basis of the number of operations
for each crop, and the equivalent man-days required
for each operation per hectare for each crop). This
would have represented about 32 percent of the tar-
get of additional employment laid down in the plan.

Aside from the provision of new jobs, a number
of countries have set quantitative targets for reduc-
ing underemployment or disguised unemployment."
in Iran, underemployment in the agricultural sector
would be reduced from an indicated 37 percent of
the labour force to about 21 percent by the end of
the fourth development plan, while in Cyprus the
aim is to reduce it from an estimated 15.5 percent
in 1966 to about 8.3 percent in 1971. in Turkey,
disguised unemployment is envisaged to decrease
under the second plan from 9.9 percent in 1967 to
1.1 percent in 1972. In general, these reductions
are to be achieved through the intensification and
diversification of production, better land and water
use, the introduction of new crops, the development
of animal husbandry, the provision of adequate sup-
plies of agricultural requisites, and the enlargement
of production units: all measures to reduce seasonal
unemployment and expand total labour use. In the
United Arab Republic, where a major difficulty in
increasing productivity is the small size of holdings,
the land-use system is being reorganized in such a
way that the same crop would be cultivated on
adjacent holdings over large areas. In the plans of
both Iran and Turkey, the development of handi-
crafts and agriculture-based industries is regarded as
important for fuller use of manpower in agriculture.

The use of labour-intensive production techniques
as a means of increasing employment is also planned
in some countries. In the second five-year plan of
Turkey, stress was laid on research to determine which
types of equipment provided maximum employment
without hindering the productivity of investment.
In the same country, employment creation is a cri-
terion in determining project priority.

When a gap has been anticipated between the
actual and the targeted employment increase, special
programmes for employment creation have some-
times been included in development plans. For this
reason community development programmes were
given importance in Turkey's first five-year plan
(1963-67). in Somalia, besides the measures includ-

"The definition of disguised unemployment is by no means
uniform in the countries of the region, hence intercountry com-
parisons cannot be made.
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ed in the short-term development plan of 1968-70,
the Government has initiated an increasing number
of self-help schemes financed by funds collected from
the community, sometimes matched by government
funds and assistance from the World Food Pro-
gramme, for the construction of roads and canals
and the clearing of land, mainly with a view to pro-
viding work for the rural unemployed.

FOREST POLICIES

The principal forestry problems remain the inad-
equate forest cover, and its further depletion through
overgrazing; the encroachment of deserts and the
role of afforestation in combating it; and the grow-
ing net import position of the countries of the region
in their trade in forest products, now in the range
of $200 million a year.

Aridity of climate and shortage of water are the
main obstacles to afforestation and the establishment
of industrial plantations. As a result, afforestation
is proceeding at the relatively slow rate of only some
10 000 hectares a year. Nevertheless, efforts are
being increased in some countries to develop forestry,
also in order to provide rural employment and di-
versify economies. In some cases increasing income
from oil is helping to solve the financial problems
inherent in such long-term investment, particularly
that for purely protective purposes.

Thus Libya has greatly expanded its sand-dune
fixation and afforestation operations. Saudi Arabia
has taken steps to protect and develop the country's
few natural forests in the Assir and Hijaz mountains,
and started a sand-dune fixation programme in the
eastern province. A sum of $15 million has been
provisionally allocated under the five-year develop-
ment plan for this purpose. The five-year develop-
ment plan of the Sudan envisages an expenditure
of 4 250 000 Sd pounds on 28 forestry projects.
In the United Arab Republic about 10 million trees
have been planted during 1970. Modern grazing
regulations have been drawn up in Cyprus, and are
being successfully applied, in an effort to stop over-
grazing of forest lands.

Regional integration

The implementation of the Arab Common Market
(Acm)," established in 1964 in the framework of the
Arab Economic Unity Council, is proceeding, but
a nuniber of difficulties remain to be overcome.
Intratrade is expanding, but slowly and with wide
variations from year to year; it still accounts for

"Current members are Ira, Jordan, Kuwait, Syria and the
United Arab Republic. The Kuwait legislature has not, however,
ratified the Acm agreement.



less than 4 percent of total ACM trade in all com-
modities. Recent measures include removal (as of'
1 January 1971) of tariff barriers and administrative
restrictions on all locally produced agricultural and
industrial commodities, except tobacco, between Iraq,
Syria and the United Arab Republic. A reduction
of the tariff on tobacco, at a rate of 20 percent a
year, will start on 1 July 1971. Jordan has not im-
plemented these measures, but consultations to solve
this country's special problems are to take place this
year. The Sudan and the Yemen Arab Republic,
although members of the Arab Economic Unity
Council, have not yet started to implement the ACM
trade liberalization scheme.

Proposals for a unified external tariff have been
completed but not yet approved, and the Central
Customs Organization that would apply it, starting
in January 1972, is still under consideration. This
organization would also be responsible for the col-
lection of customs revenues and their distribution
among the member countries.

The implementation of the Arab Payments Union,
approved in 1969 with a total capital of 15 million
Kuwait dinars, has been repeatedly postponed and
intratrade accounts continue to be settled bilaterally.
The Arab Fund for Economic and Social Devel-
opment, on the other hand, is making progress.
Thirteen Arab countries have agreed to subscribe
81 million Kuwait dinars of the Fund's total capital
of 100 million, and a number have already deposit-
ed the agreed 20 percent of their subscriptions.
Headquarters will be in Kuwait, the largest con-
tributor. Emphasis in the Fund's operations will
be on regional projects. Investments will be covered
by the proposed system of multilateral investment
insurance against noncommercial risks.

A number of factors can be identified which ap-
pear to be responsible for the small trade in agri-
cultural products within ACM, and its slow growth.
One is the narrow range of commodities produced
within the area, and the reliance on petroleum or
a few agricultural primary products for export earn-
ings. The undiversified production structure and
its lack of complementarities give little scope for
exchange. Moreover, since the bulk of agricultural
products have no tariff protection, reduction or re-
moval of tariffs as such cannot be expected to result
in any significant expansion of trade.

The effective implementation of the agreed liber-
alization of those tariffs which do exist, and of
nontariff barriers, has, moreover, been hampered
by the absence of any supranational authority to
ensure that all commitments have been met. A
number of permanent intergovernmental committees
and subcommittees do exist within ACM, but they
are more forums for consultation than supervising
bodies. Consequently, although tariffs and restric-
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tions have in principle largely been dismantled, most
countries have continued to control administratively
the trade in principal agricultural commodities in a
manner that has tended to discourage intraregional
exchanges, and only trade in commodities of limited
intraregional significance has generally been made
free. Such controls reflect in part the general aim
of self-sufficiency in basic foodstuffs, in part the fact
that the economies of most countries of the region
are largely state regulated much of the trade
being carried out by state trading enterprises, and
the overall trade policies and regulations geared to
the requirements of the development plan and foreign
exchange budgeting. Foreign exchange allocations
are made to meet essential food needs, but imports
which would compete with domestic production and
nonessential agricultural imports that could be trad-
ed within the region have generally been discouraged.
On the whole this has tended to remove much of
the significance of trade liberalization measures, and
at times may have been in direct conflict with the
objective of trade expansion. Another factor is the
practice in some countries of providing special in-
duceinents for exports to convertible currency markets
through export premiums, while in others bilateral
agreements with extraregional countries have tended
to favour trade with third countries at the expense
of other ACM members. The fact that customs duties
are an important source of revenue in some coun-
tries of the region is also reported in certain cases
to have led governments to favour imports from
nonmember countries at the expense of duty-free
imports from within ACM.

More generally, the heavy demand for resources
arising from the current political situation has di-
verted governments' attention from efforts to expand
trade, and made them less willing and able to carry
the short-term burdens which would necessarily arise
from adjustments in patterns of trade and produc-
tion. As a result of these policies, the process of
integration has so far had little, if any, effect on the
agricultural sectors of the member countries.

A serious additional constraint on the growth of
intraregional trade is inadequate regional infrastruc-
ture. In some cases trading partners are reported
to have been unable to take full advantage of the
elimination of tariff or other restrictions for this
reason. The building up of the necessary facilities
and institutions, and the coordinated promotion of
intraregional trade, are therefore essential elements
for the expansion of agricultural trade within ACM.

The above considerations suggest that if the inte-
gration movement is to result in expansion of intra-
trade in agricultural products, it will be essential for
ACM tO look beyond the existing patterns of produc-
tion and trade, toward a situation where differences
in comparative advantages can be more fully exploit-



ed. A useful first move would be an examination
of the present commodity price levels, and the pol-
icies affecting them in the various member coun-
tries. No mechanism for this exists at the moment.
Nor are there mechanisms to coordinate production
activities and investments a further necessary step
toward a more dynamic concept of economic inte-
gration which would involve structural transforma-
tion and fuller use of resources in agriculture, the
promotion of specialization in production through
coordinated allocation of investment in various sub-
sectors, and the harmonization of policies. True, a
subcommittee on the coordination of agricultural
production has been established, but so far it has
not undertaken any detailed studies of the problems
and potentialities of a coordinated development of
ACM agriculture. Yet it is here that the greatest
efforts should be made if the various members are to
gain benefits from the agricultural integration process.

Clearly the best way to bring this about would
be through the harmonization of the development
plans of the member countries. The Arab Economic
Unity Council has in fact agreed in principle to take
steps toward such a goal, as regards both the agri-
cultural and other sectors, but so far very little has
been done. Industrial cooperation is mainly pro-
moted by the Industrial Development Centre of the
Arab states. The proposed Arab Agricultural De-
velopment Organization, which will come into being
once the agreement to create it is ratified by a suf-
ficient number of Arab countries, will be responsible
for the coordination and promotion of agricultural
development.

The only other active integration scheme in the
region is the Regional Cooperation for Development
(RcD). Trade between the members" is still insignifi-
cant, but preparatory studies are now under way
for the reduction of tariff barriers and the establish-
ment of a Union for Multilateral Payments Arrange-
ments. Greater cooperation is also planned between

" Iran. Pakistan and Turkey.

Africa

Most countries in the region recorded improved
performances in their economies over the previous
year. Those of Cameroon, the Democratic Republic
of the Congo, Ivory Coast, Kenya, Liberia, Malawi
and Nigeria expanded, in real terms, by between
5 and 8 percent. These relatively high growth rates
were largely the result of increased output of minerals
and manufactured goods, and were facilitated by the
comparative political stability enjoyed in the region.
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the export promotion agencies of the three member
countries. Heavy engineering projects will be distrib-
uted throughout the region according to the conclu-
sions of a study at present being carried out by the
United Nations Industrial Development Organiza-
tion (uNiDo). Satisfactory progress has been made
in the field of joint enterprises, telecommunications
and insurance.

A measure of the incompleteness of economic in-
tegration moves within the region is that the econom-
ic relations of the various countries with the Euro-
pean Economic Community (EEc), even though they
are members of either ACM or RCD, continue to be
handled individually. Iran and Lebanon have non-
preferential trade agreements with EEC, covering their
main exports to the Community. EEC has recently
offered Lebanon and the United Arab Republic a
55 percent tariff reduction on about 57 percent of
its industrial and agricultural imports from the two
countries. A tariff cut of 40 percent will be applied
to citrus fruit.

Turkey's association with EEC has entered the
transitional stage which will last for 22 years and
provide concessions on 90 percent of Turkish agri-
cultural exports to EEC countries. Major agricul-
tural commodities affected include tobacco, which is
to enter the Community duty free, and oranges and
other citrus fruits which are to have a 40 to 50 per-
cent preference. All Turkish industrial goods, ex-
cluding a few textile products, will become duty
free. The free movement of labour and the har-
monization of economic and commercial policies are
to be continued.

Israel concluded in 1970 a five-year preferential
trade agreement with EEC, which provides tariff re-
ductions of some 50 percent on about 85 percent
of Israeli industrial and agricultural exports to the
Community. An immediate tariff cut of 40 percent
has been applied to citrus fruit. Israel in return
has agreed to lower tariffs gradually by 10 to 30
percent on about half of its imports from the Com-
munity.

A recovery in petroleum output combined with
higher prices was mainly responsible for Nigeria
almost regaining its 1966/67 level of GNP. iron ore
production in Liberia increased as did copper out-
put from the Democratic Republic of the Congo
and Zambia, though lower copper prices more than
offset the greater volume of production. The man-
ufacture of cement essential for irrigation pur-
poses showed satisfactory progress, thanks in



part to the establishment or extension of factories
in Algeria, Dahomey, Madagascar, Mali and Togo.
Fertilizer production increased notably in Algeria,
Ivory Coast, Tanzania, Tunisia and Zambia.

Agricultural production, by contrast, was rather
disappointing. Weather conditions adversely affect-
ed food crops in particular. Cereal production
remained virtually stationary in spite of good results
for wheat in north Africa and maize in South Africa.

The value of agricultural exports, however, is esti-
mated to have risen by some 10 percent in 1970,
largely as a result of higher world market prices for
coffee, tea and, to a lesser extent, cocoa. The quan-
tum of agricultural exports increased by only about
3 to 4 percent. Exports of cotton grew both in vol-
ume and value. Information on agricultural im-
ports is still incomplete but indications are that
wheat imports increased, particularly in north Africa,
and rice imports decreased as the major importing
countries raised their domestic output. The Yaoundé
Convention between the European Economic Com-
munity and 21 African countries was renewed for the
period 1971-75 inclusive a.nd provides these countries
with EEC financial assistance and trade advantages.

Increased attention is being focussed on pro-
grammes to diversify the economies in the region.
Results were already evident in 1970 in the expansion
of production for domestic markets, mainly food ce-
reals, livestock and fishery products. While agricul-
tural and rural development was accorded priority in
most development programmes, an increasing number
of countries tended to devote more resources to oil
and mineral prospecting, particularly in west Africa.
The provision of social infrastructure, employment
creation and improving farm incomes are also receiv-
ing more attention, and Algeria, Ethiopia, Ghana,
Kenya, Mauritius and some other countries have
initiated special programmes to provide more em-
ployment.

Agricultural production

The preliminary index for 1970 indicates that total
agricultural production in Africa increased only
slightly. There was a steep, although still only par-
tial, recovery of production in northwest Africa, but
in all other subregions output remained practically
unchanged (Table 11-33). In per caput terms, agri-
cultural production declined in all developing coun-
tries of the region combined, and in most subregions
was lower with the exception of northwest Africa
where it increased.

The continuing extreme dependence of much of
the region's agricultural production on weather con-
ditions was vividly demonstrated during the year
under review. Severe drought in Botswana, parts
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Excluding South Africa. ' Including South Africa.

of Kenya, Lesotho, South Africa and Zambia caused
widespread crop failure and extensive livestock losses,
and in most of these countries total agricultural
production stagnated or fell. The effects of the
adverse weather were particularly felt in Zambia,
where large quantities of maize had to be imported
for the second year running. Poor groundnut har-
vests in the Gambia, Malawi, Nigeria and Senegal
as a result of drought and lower producer prices
affected the total farm output of these countries,
and reduced the region's production of the crop
by about 18 percent.

Cereal production in the region showed a very
slight increase, mainly attributable to a 13 percent
increase in the wheat harvest which, however, re-
mained some 9 percent below the 1968 level. Cereal
output, primarily of wheat, recovered well in Alge-
ria, Morocco and Tunisia. Overall maize produc-
tion was stationary, following a substantial increase
(about 15 percent) in South Africa, the major pro-
ducer, and reductions of varying magnitude in several
countries, that of Zambia being particularly severe.
Rice production fell fractionally, with good harvests
in the Democratic Republic of the Congo and
Madagascar.

PRODUCTION IN THE
SUBREGIONS
(all products)

= 100

Northwestern Africa . 87 100 130 109 118 + 8 79
Western Africa . . . 150 150 144 155 157 + 1 102
Central Africa. . . 129 132 139 145 144 106
Eastern Africa. 144 147 149 159 157 1 108
Southern Africa . 129 130 136 138 138 89

SOUTH AFRICA . . 146 183 161 169 168 115

PRODUCTION IN DE-
VELOPING COUNTRIES

Total
All products 134 138 142 147 148 + 1

Food only . 128 132 137 140 141 + 1

Per caput
All products 100 101 101 102 100 2
Food only . 96 97 97 97 95 2

REGIONAL PRODUC-
TION

Total
All products 135 143 144 149 150 -I- 1

Food only . 131 138 140 143 145 -I- 1

Per caput
All products 101 104 103 104 102 2
Food only . 98 101 100 100 9g 2

TABLE II-33. AFRICA: INDICES OF AGRICULTURAL PRODUCTION

1966 1967 1968 1969
1970
(pre-
limi-
nary)

Change
1969
to

1970

Per
caput
agri-

cultural
produc-

tion
in

1970

1952-56 average = 100 Percent
1952-56
average



Apart from groundnuts, 1970 was an average year
for the major export crops. Of the beverage crops,
cocoa and tea showed a slight increase over 1969.
Record tea crops were harvested in Kenya and Ma-
lawi, thanks to favourable weather and the coming
into bearing of new plantations. Nigeria's cocoa
production increased by about 30 percent but was
virtually stationary in Ghana and down slightly in
Ivory Coast. The region's output of coffee re-
mained at the 1969 level, with increases in the smaller
producing countries (the Democratic Republic of the
Congo, Kenya and Madagascar) offset by unchanged
or lower output elsewhere.

Cotton production continued its steady upward
trend. Uganda, the major producer, had a rather
poor year with a reduction of about 7 percent, but
this was more than compensated for by increases
in a number of other countries, including Angola,
Nigeria and Tanzania. Sisal registered a further
small decline in Tanzania. Rubber production in-
creased appreciably, thanks mainly to rises in output
in Nigeria, Liberia and the Democratic Republic of
the Congo.

Oilseeds showed a fall, largely owing to the poor
groundnut harvest. Other oil crops advanced strong-
ly, however, with peak production of olive oil in
Tunisia and substantial increases in palm oil and
palm kernel output in Nigeria and the Ivory Coast.

Among individual countries, Nigeria had a good
year with an overall increase in production of 5
percent. While this represented a significant contri-
bution toward a return to the pre-civil war level,
per caput output still remained some 15 percent
below that in the mid-1960s. Output of maize, millet,
sorghum and rice declined slightly in 1970, but
there were important gains in cocoa, cotton, rubber
and tobacco. Groundnuts were the only really dis-
appointing crop, but this was true of the whole of
west Africa. Increases of the order of 5 percent
were also shown by a number of other countries in
tropical Africa, namely Burundi, Dahomey, Ghana,
Guinea and Liberia.

For Senegal, on the other hand, 1970 was un-
usually bad. It was harder hit than other countries
by the generally poor groundnut harvest, as ground-
nuts account for 80 percent of Senegal's export earn-
ings. Three successive years of unfavourable weather
between 1966 and 1969 and the termination of pref-
erential arrangements on the French market together
reduced farmers' income severely, and led to land
being switched from groundnut to food crop culti-
vation. This had the beneficial result of a greater
abundance of food but caused serious foreign ex-
change problems. However, in 1970 there was also
a sharp decline in output of maize, millet, sorghum
and rice, due to bad weather. Efforts to stimulate
groundnut production, for example by reducing fer-
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tilizer prices, have not so far yielded much result.
With French assistance work is continuing on the
development of an early ripening, drought-resistant
groundnut.

Production in Tanzania remained virtually un-
changed in 1970, after a 6 percent increase the pre-
vious year. While there were substantial increases
in output for some crops namely maize, cotton,
coffee and tobacco these were offset by stagnant
or lower production of others. In particular, the
output of meat (except poultry) and millet and sor-
ghum did not increase, and that of sisal fell by 3
percent.

Of all African countries the sharpest increase was
in Tunisia, at 31 percent. Larger output was recorded
for the majority of commodities but the main contri-
bution was from cereals (wheat was up by 50 per-
cent and barley about double) and olive oil, which
enjoyed suitable weather conditions. In both cases,
however, these increases did no more than bring
production back to levels already reached and even
exceeded in the early 1960s. In the main they will
have been due to favourable weather and an almost
automatic recovery from damage done by floods in
1969. The policy of phasing out cooperatives and
returning large areas to private farming was in oper-
ation throughout 1970, but it would be premature
to attribute any part of the good production results
of 1970 to this.

Only very tentative indications are available on
the agricultural production in the region in 1971.
For the developing countries of the region as a whole,
they suggest some improvement over the preceding
year, and the output may rise by 3 to 4 percent,
and possibly somewhat more in the case of food-
stuffs. The recovery of output in northwest Africa
is likely to have continued. Morocco is estimated
to have had very much larger crops of wheat and
barley, and there were more modest increases in
the wheat harvests of Algeria and Tunisia and in
the barley crop of the latter country. There was
also a very large increase in the production of olive
oil in Tunisia and of wine in Morocco. In southern
Africa, too, total output may have risen substan-
tially after several years of virtual stagnancy. In
the other regions, the increases are thought to have
been more modest.

Aside from wheat and barley, an increase is esti-
mated for maize, with probable large increases in
Malawi, Rhodesia and Zambia overshadowing a
reduction in Kenya, where the wheat crop also is
reported to have suffered. Rice production is also
likely to have increased, with a larger crop in Mad-
agascar, the major producer, and the Ivory Coast.
Among the principal export commodities, groundnut
production is estimated to be greater, with the crops
in both Nigeria and Senegal very much larger. Palm-



oil production should show an increase, with larger
production in Nigeria, Dahomey and the Democratic
Republic of Congo. Little change is expected in the
production of coffee and cocoa. Output of coffee
is expected to be higher in Uganda and to a lesser
extent in Angola, the Democratic Republic of Congo,
and Ethiopia; but production in the Ivory Coast and
most minor producing countries is estimated to be
unchanged or smaller. In the case of cocoa, pro-
duction may be up in the Cameroon and Ivory Coast,
but little change is expected in Ghana and Nigeria,
the largest producers. Tea production is estimated
to remain well below the record level of 1970, with
a steep reduction in Kenya and a smaller one in
Uganda due to lack of rain. Cotton production
too is estimated to fall short of the 1970 level be-
cause of much reduced crops in Nigeria and Tanzania.

Fishery production

Fishery production in the developing countries of
Africa continued in 1970 the rising trend evident
for over a decade, and the growth rate was only
slightly less than in 1969 when the catch in Angola,
the largest producer, showed an exceptionally big
increase.

Angola's production of fish meal, the main prod-
uct, was about 20 percent smaller, substantially
reducing export availability. Food fish products
seem to have absorbed a larger share of the catch
which, according to preliminary estimates, was even
higher than the 418 000 tons taken in 1969.

Morocco, the second largest fish producer in the
region, increased its catch by some 15 percent to
about 255 000 tons after several years of decline.
There was no significant increase, however, in the
catch of fish for export products, the primary outlet
of the country's fishery industry. Catches of sar-
dines, in particular, were less than two thirds the
quantity taken in 1966, the peak year, and a smaller
proportion was of canning quality. The country
had to dip heavily into stocks to maintain the level
of export shipments. To increase raw material sup-
plies the Government is encouraging fishermen to buy
larger vessels capable of reaching new fishing areas.

In west Africa, which produced more than 800 000
tons or roughly one third of the catch of the develop-
ing countries of the region, growth in some countries
has been very rapid in the last few years. In Sen-
egal, Ghana and Mali, the leading producers in
the subregion, production has risen by at least 50
percent over the last five years, and a similar increase
has been achieved by Togo, a smaller producer.
Production in Nigeria, another major fishing country
in the area, was reported to be not much below the
level of the period preceding the civil war.
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The bulk of the catches of west African countries
comes from smalt-scale coastal operations, although
Senegal, Ghana, Nigeria and Ivory Coast have en-
tered high seas fisheries in recent years and other
countries are planning to follow their example.
Most of the production is required to satisfy do-
mestic market needs, but export-oriented tuna and
shrimp fisheries have become important foreign ex-
change earners for some countries. Shrimp opera-
tions are in expansion throughout the subregion.
Senegal, the leading tuna producer, plans to add 20
vessels to its tuna fleet in the near future, and Ivory
Coast is completing a dock construction programme
at Abidjan to facilitate tuna operations.

In many countries of central Africa large man-
made lakes have become an increasingly important
source of fish supply in areas distant from the sea.
Increases in inland production have been achieved
also through intensified fishing of some of the, large
African lakes, especially Lakes Victoria and Rudolf.
Untapped fish stocks in these lakes are estimated at
several hundred thousand tons. To aid exploita-
tion, work is under way to improve communications,
production, processing and infrastructure facilities.
Major development may be a matter of one or two
years for Lake Victoria, but it will probably take
more time in the case of Lake Rudolf.

Forest production

Although the relevant statistical data for Africa
are still incomplete, it appears that removals of in-
dustrial roundwood for export remained largely static
in 1970, mainly due to temporarily sluggish overseas
markets for broadleaved saw and veneer logs. Ivory
Coast, the largest producer, reduced its log removals
by about 20 percent, which offset slight increases in
several other countries, notably Gabon. No data
are available on fuelwood production, which still
accounts for approximately 90 percent of total wood
removals in the region.

Local industrial conversion is estimated to take
about three quarters of the industrial roundwood
removals in the region. Available information sug-
gests that production increased slowly in 1970, and
that the overall level remains relatively low. Broad-
leaved sawnwood production, by far the largest
single item, expanded only slightly in 1970, although
it regained some of its previous impetus toward
the end of the year when increased quantities of
sawlogs became available locally because of reduced
export sales. Coniferous sawnwood production,
largely confined to east African countries, recovered
by almost 10 percent, back to the relatively modest
level of output already attained three years earlier.



Trade in agricultural, fishery and forest products

The African developing countries' earnings from
agricultural products, which had remained virtually
stationary in 1969, are preliminarily estimated to
have increased sharply in 1970 as a result of larger
sales of beverage crops, sugar and cotton at higher
prices (Table II-34). The value of most other agri-
cultural exports is estimated to have remained un-
changed, or fallen, as did earnings from fishery and
forest products. For the latter, the decline represent-
ed a reversal of the situation in 1968 and 1969, when
exports of forestry products expanded sharply mak-
ing an important contribution to the region's com-
bined earnings from agricultural, fishery and forest
products.

Earnimgs from the region's two largest export crops,
coffee and cocoa, are estimated to have increased
by 25 and 13 percent, respectively. For coffee, this
reflected mainly the sharp rise in world market
prices which started in the second half of 1969 as a
result of the anticipated reduction in Brazilian sup-
plies, and prices for Robusta (Africa's principal ex-
port coffee) averaged 25 percent higher in 1970
than in 1969. These maintained at the higher level,
although prices of Arabica declined toward the end
of the year. With production in 1969/70 at record

TABLE II-34. AFRICA :1- INDICES OF VALUE OF EXPORTS OF

' Excluding South Africa Preliminary estimates.
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levels in many African countries, there was a ten-
dency for importers to switch to African coffee and
shipments from most major exporting countries were
larger, with only a few exceptions. Larger earnings
from cocoa were also due both to a greater volume
of shipments from most important exporters, ex-
cept Cameroon, and to the higher unit values received
for them in some countries. Price quotations for
cocoa declined during 1970, but unit values were
maintained, or fell by less, because many export
sales were concluded during the preceding period
of higher prices. Earnings from tea were also larg-
er, particularly for Kenya, Malawi and Uganda,
reflecting a recovery in world prices which partic-
ularly benefited African teas whose relative price
in 1970 was unusually strong.

Exports of wine rose to an exceptionally high
level (almost double that of the previous year) in
part because of the conclusion of a barter agree-
ment between the U.S.S.R. and Algeria, and in part
because of the sharp rise in French import demand
following the very low 1969 crop. These factors
benefited primarily Algeria, which doubled its ex-
ports and almost eliminated its once large carry-
over stocks.

The African countries shared fully in the expand-
ed trade and higher prices for cotton which charac-
terized world markets in 1970. The value of ex-
ports from Nigeria, Uganda and Tanzania re-
covered from the setback of recent years, and those
of Cameroon continued to expand, bringing earn-
ings to some three times those of a decade ago.

Earnings from oils and oilseeds and from rubber
are estimated to have increased somewhat in 1970.
For rubber, shipments were larger as many countries
increased their production substantially. Nigeria rais-
ed its output back to the pre-civil war level and in-
creased its exports by almost 10 percent, but the
increase was insufficient to offset the sharp decline
in world prices which continued through most of
the year. Earnings from groundnuts and groundnut
oil were lower, reflecting a second season of low
production. A small increase in the value of Sene-
gal's exports was more than offset by a sharp drop
in those from Nigeria. Off-year output of olive oil
in 1969 in Tunisia and Morocco reduced exports in
1970, and returns were sharply lower despite higher
prices. Both volume and value of palm oil exports
were higher, despite the continued expansion in
domestic consumption. In Nigeria, for example, the
sizable recovery in production allowed an increase
in exports and consumption.

Information on the agricultural imports of the
region in 1970 is still incomplete. The available
data demonstrate, however, the impact of the smaller
1969 cereal crops in the Maghreb, which in recent
years has taken some 40 percent of all African cereal

AGRICULTURAL PROD-
UCTS 88 113 108 116 117 138 -1- 17

Food and feedstuffs 26 116 105 115 105 + 3

Cereals (2) 54 67 88 77 74 3

Sugar (5) 126 127 129 150 161 + 8
Citrus fruit . . . . (3) 148 139 155 157 144 9
Oils and oilseeds . (11) 109 85 94 83 86 4

Beverages and tobacco 53 113 113 123 129 163 -I- 27

Co ffee (22) 158 149 165 157 196 -I- 25
Cocoa (18) 94 125 134 160 181 -I- 13

Tea (3) 229 220 253 246 322 + 30

Raw materials. . . 10 104 98 89 101 115 + 13

Cotton (6) 104 109 101 110 133 -I- 21
Rubber (2) 103 86 80 111 112 -I- I

FIsHERY PRODUCTS . . 2 125 116 129 147 155 + 5

FOREST PRODUCTS . . 9 194 192 221 259 242 7
Sawlogs (6) 187 194 228 290 255 12

Agricultural, fishery
and forest products 100 118 113 122 126 142 -1- 13

AGRICULTURAL, FISHERY AND FOREST PRODUCTS

Share
of

total Change
agri-

cultural
exports

in

1966 1967 1968 1969 1970' 1969
to

1970

1970

Percent 1957-59 average 100 Percent



imports. Wheat imports, by far the most important,
are estimated to have risen more than 50 percent,
with Algeria increasing its purchases from 400 000
to 450 000 tons, Morocco from 100 000 to 358 000,
and Tunisia from 306 000 to 425 000 tons. While
for Tunisia the 1970 wheat imports were the highest
on record, in the case of Algeria and Morocco they
still remained below the peak levels of 1966-68.

Exports of fishery products are estimated to have
risen by some 5 percent in 1970. Angolan ship-
ments of fish meal were below the previous year's
record volume, although above the 1965-69 average.
Morocco, because of shortages of raw material of
export quality standard, was able to maintain the
level of canned sardines exports only by vittually
exhausting its stocks. Declining production also
affected tuna exports, while other export raw ma-
terial such as mackerel and anchovy was in some-
what larger supply than a year ago. In spite of the
lower volume of shipments, export earnings of the
Moroccan fishery industry increased in 1970 because
of rising world prices.

Export earnings of west African tuna and shrimp
fishery countries were also estimated to have been
higher, more because of higher prices than of any
substantial production increases. Opportunities for
further expansion are to some extent limited, be-
cause growing evidence of overfishing of tuna along
the entire coast and of shrimp on some coastal trawl-
ing grounds may necessitate the imposition of catch
limitations.

Shipments from Mali to other countries in the
region, traditional customers for its fish supplies
since before recorded history, are continuing to de-
cline, as the importing countries expand their own
fisheries.

For several countries in the region, notably Ivory
Coast and Gabon, forest products remain a major
source of export earnings. Although the bulk of
this trade consists of roundwood, exports of more
processed wood products are increasing slightly. In
contrast to the rapidly rising trend in recent years,
however, the value of forest products exports from
the region declined, though from a high level (Ta-
ble II-34).

Exports of logs from west and central African
countries fell, mainly because of sluggish market
conditions in a number of western European coun-
tries, the largest market for African forest products.
The fall was particularly steep (24 percent) in Ivory
Coast, the largest log exporter in the region, while
Gabon, second in importance, was able to increase
its log exports by about 3 percent because of the
preference of plywood manufacturers for okourné
as a raw material. Limba logs from the Lower
Congo area have also been in heavy demand through-
out the year.
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Although data for sawnwood, veneer and ply-
wood are still incomplete, it appears that exports
of plywood and veneer increased further, although
in quantity terms they remain much less important
than logs. Gabon, the main plywood producer,
increased its exports by 15 percent, from 70 700 cubic
metres in 1969 to 81 300 cubic metres in 1970. On
the othet hand, the country's already very small
sawnwood exports were reduced by almost one third,
while Ivory Coast, one of the more important ex-
porters, increased its shipments by about 10 percent.

Technological progress

It is always difficult to assess the rate at which
technological progress is taking place across a whole
continent. Figures, such as consumption of fertiliz-
ers or numbers of tractors, give only a rough indica-
tion and may relate almost exclusively to a limited
modernized sector, while traditional farming con-
tinues largely unchanged. It may be that a series
of modest improvements in the crop and livestock
husbandry methods of traditional farmers better
utilization and conservation of existing water sup-
plies, more timely planting, greater use of cattle dips
and so on will have more impact on production
than the application of more advanced technology
by a minority of farmers who can at present afford
it and use it profitably. Yet countless minor im-
provements being introduced all the time by many
farmers cannot be expressed quantitatively and for
this reason may be overlooked.

This point is clearly illustrated by the progress of
farm mechanization in Africa mechanization in
the broad sense of a partial or total replacement of
human labour by other sources of power. In Afri-
can conditions animal traction, with suitable imple-
ments, is much more widely applicable than electric-
ity or the internal combustion engine. Use of the
latter, however, can be more easily measured.

There has been a noticeable trend in the past year
toward the greater use of animal draught equipment,
particularly in Senegal, Cameroon and elsewhere in
west Africa where needs can be met largely by local
manufacture. In east Africa, factories for animal
draught equipment and hand tools have existed for
some time, notably in Kenya, Uganda and Malawi,
and other countries such as Burundi and Madagascar
are planning to set up manufacturing facilities for
this purpose. After earlier setbacks in some coun-
tries, power mechanization is on the increase and
private hire schemes, for instance in Ghana, Kenya
and Morocco, are reported to have given good results,
although insufficient availability of credit for this
purpose is holding back progress. The creation of
the West African Rice Development Agency (wARDA)
in September 1970 should give a new impetus to



mechanized systems of rice cult vation and harvesting.
One factor which hampers the introduction of

more intensive forms of agricultural technology in
Africa is the very limited area under irrigation in
most of the region, except in Madagascar and the
Maghreb countries. In recent years, however, increas-
ing interest has been shown in expanding this area. A
number of factors lie behind this change, principally
the increasing population density in areas such as the
savanna zone in west Africa, and the low rainfall, high
population pockets in east Africa. Another factor is
the role irrigation plays as a vehicle for the success-
ful introduction of modern agricultural technology.
This is not to say that without irrigation new tech-
nology cannot be introduced, but it is often the
greatly increased productivity made possible by ir-
rigation that provides the incentive for the use of
high-yielding varieties of seeds, and fertilizers and
more intensive agronomic practices.

An additional impetus is given by the drive to
replace rice and sugar imports by domestic produc-
tion in many countries of the region. These two
commodities show the best returns on investment
in irrigation, especially sugar which is attracting
substantial commercial investment in recent years,
notably for the Bacita irrigated plantation and
sugar factory and the planned New Mound sugar
estate in Nigeria. A switch from rice to sugar cul-
tivation to improve economic efficiency is the aim
of the Richard-Toll settlement project in Senegal.
In Mauritania, technical studies are nearing comple-
tion for the Delta project in the Senegal basin, which
will irrigate 5 000 hectares for rice cultivation.

The absence of a tradition of irrigation in Africa
(with the exception of the Maghreb and.Madagas-
car) is a constraint to its rapid growth. Much of
the present irrigation development in Africa south
of the Sahara is therefore necessarily on a relatively
small scale; a pilot activity forming the basis for
later large-scale development by providing the nec-
essary experience and skills. However, some rel-
atively large projects are already in the planning
stage in west Africa, such as the Manantali dam in
Mali, the Delta barrage on the Senegal and the
Lake Chad project in northeast Nigeria, which were
conceived within the overall water development plans
for the Senegal and the Chad basin. Another exam-
ple is the Tiga rapids project in northern Nigeria
which will irrigate 16 000 hectares when completed
in 1974.

In Madagascar, where more than 20 percent of
the cultivated area is irrigated, work continued on
the hydrological development of the Morondava
plain under UNDIVFAO auspices. Considerable pos-
sibilities remain to be exploited but require detailed
preliminary studies because of the frequency and
violence of cyclones, which often seriously damage
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barrages and irrigation channels. This was the case
in the Bas-Mangoky area where repair work was
financed by the Fonds européen de développement
(FED) to the extent of 1 000 million MG francs dur-
ing 1970.

The situation in the Maghreb countries is very
different. Major efforts are being made for the full
utilization of relatively meagre water resources, by
tapping new resources and improving the effective-
ness of existing schemes. Modern groundwater de-
velopment and use are increasing, as the case of Tu-
nisia shows. One of the largest undertakings mov-
ing into the construction stage is the Sebou region
scheme in Morocco which, through a programme
phased over 20 years, will provide irrigation for
about 150 000 hectares.

Controlled irrigation has been an essential input
in the dramatic increase in cereal production, which
has recently been achieved in a number of develop-
ing countries, especially in Asia. The principal new
factor, however, has been the use of improved seeds
capable of providing greatly increased yields. This
has heightened the interest of other countries in pro-
grammes for the production and supply of improved
seed.

In Africa, most progress has been made in the
Maghreb, where some well-equipped seed centres are
in existence. However, trained manpower is lack-
ing. In Africa south of the Sahara, Kenya has a
well established cereal scheme; production of hybrid
maize seed in 1969/70 covered 1 720 hectares, with
an estimated production of 5 000 tons of quality
seed of improved varieties. In Zambia, maize seed
production increased by 26 percent from 1 869 tons
in 1968/69 to 2 363 tons in 1969/70, and in Burundi
it almost trebled from 36 tons in 1968/69 to 107
tons in 1969/70.

Despite these encouraging instances, systematic
multiplication of seed is limited to few countries
and crops. Most countries have some activity, but
the development of new varieties usually has not
gone beyond breeders' fields. Seed is generally pro-
duced without effective control, and the quality is

therefore low and variable. Seed legislation, if exis-
tent, is normally not enforced.

Nevertheless, general awareness of the importance
of quality seed is paving the way to increased ac-
tion to iinprove seed production and use. FAO is
assisting Algeria in seed potato and vegetable seed
production, Mali in rice seed and Ghana in cot-
ton seed production. Indications are that due to
financial, technical and organizational limitations,
many countries of the region would welcome out-
side assistance in seed development. Requests for
such assistance have been reported from Cameroon,
Central African Republic, Chad, Ethiopia, Malawi,
Niger, Nigeria, Swaziland and Uganda.



As for fertilizers, the other key input in more
intensive production techniques, consumption in Afri-
ca remains very low. Most countries arc making
efforts to increase their use both through extension
services and by providing credit and/or subsidies for
their purchase by farmers. In 1969/70, all countries
of the region except Guinea and Mali showed in-
creases, particularly Algeria, Kenya, Madagascar and
Tunisia. There is evidence that more fertilizers are
being used in both east and west Africa in the pro-
duction of domestic food crops. In Kenya and Mada-
gascar the rise was specifically associated with pro-
grammes to increase the use of high-yielding cereal
varieties. The total for the region in 1970 agairt rose
by 20 percent, to over 590 000 tons. The level of
fertilizer use, however, varies widely between coun-
tries. Here, too, the progress has been greatest in
Algeria, Morocco and Tunisia, which together ac-
count for 40 percent of total consumption in develop-
ing Africa.

Production of fertilizers also continues to expand
rapidly. In 1969/70 it increased by 22 percent, to
480 000 tons. Most countries of the region are,
however, more dependent on imports than the fig-
ures on consumption and production would sug-
gest, since the region is a net exporter of phosphatic
fertilizers, mainly from Morocco and Tunisia. Fully
82 percent of total consumption of nitrogenous fer-
tilizers in 1969/70 was based on imports, and 69
percent in the case of potassic fertilizers. Eleven
of the 40 developing countries in the region which
are known to apply chemical fertilizers have manu-
facturing plants, and 8 other countries have plans
for establishing them.

Recent and planned increases in production are
mainly for nitrogenous and phosphatic fertilizers,
for which raw material is available in some countries
in the region. In 1969/70, manufacture of potassic
fertilizers was initiated in the People's Republic of
the Congo, and production of nitrogenous fertilizers
in Algeria and Zambia. Projects now in the imple-
mentation stage include ammonia plants in Gabon,
Nigeria and Rhodesia, and a plant for phosphoric
acid and compound fertilizers in Tanzania. The
total capacity of these plants, most of which are
planned to start operating in 1971 or 1972, is esti-
mated at 805 000 tons (product weight) of nitroge-
nous fertilizers, slightly more than the region's net
imports in 1969/70, and 590 000 tons (product
weight) of phosphatic fertilizers.

Research for developing agriculture

Although a wide range of research into problems
of developing agriculture in Africa has been under-
taken over the past half century or longer, the main
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emphasis has been on raising output, productivity and
quality of major export crops, while research on basic
food crops has been relatively neglected. Research,
conducted in Africa and elsewhere, has made a rnajor
contribution to the expansion of production and ex-
ports of palm oil, groundnuts, rubber, cocoa, coffee,
tea, cotton, sisal, and so on. But the growth and
diversification of African economies and the rising
demand from a growing and increasingly urbanized
population have shown the need for research to help
produce more and better food for domestic markets.

An important landmark in establishing research
facilities to meet present-day needs of tropical Africa
was the opening in March 1970 of the International
Institute of Tropical Agriculture (lITA) in Ibadan,
Nigeria. Established by the Nigerian Government
with the support of the Ford and Rockefeller Founda-
tions, IITA will concentrate on improving tropical
food crops important in local diets, including sor-
ghum, millet, maize, rice, cowpeas, yams, cocoyams
and cassava. Research programmes will cover plant
breeding and genetics to develop high-yielding varie-
ties and to raise their protein content; the develop-
ment of rotational systems to replace the present
"bush fallow"; and control of losses through pests
and disease, both in the field and in storage.

To secure the widest possible application of re-
search results, particular emphasis is placed on their
dissemination and on encouraging wide testing under
field conditions, both in Nigeria and elsewhere.
Already IITA, in cooperation with the Institut de
recherche d'agriculture tropicale et de cultures vi-
vrières of France, has staged a number of interna-
tional seminars on food crop research, covering the
major crops, use of fertilizers and mechanization,
and the efficiency of different farming systems. As
a part of its effort to bring research findings to the
attention of government agencies and organizations,
IITA bulletins also transmit the results of research
work carried out at the International Rice Research
Institute in the Philippines. This vital task of re-
cording the results of agricultural research in a read-
ily accessible form, both for use within the countries
concerned and to serve wider needs, is being assisted
through the establishment of national agricultural
documentation centres, including, to date, those of
the Democratic Republic of the Congo, Ivory Coast,
Morocco and Senegal, which will eventually be link-
ed with the world Computerized Agricultural Re-
search Information System.

Another example of intensified research into pro-
duction of food crops is the foundation, in September
1970, by 14 countries of west Africa" of the West
African Rice Development Association (wARDA),

" Dahomey, the Gambia, Ghana, Guinea, Ivory Coast, Liberia,
Mali, Mauritania, Niger, Nigeria, Senegal, Sierra Leone. Togo,
Upper Volta.



which other African countries have been invited to
join. It is intended to provide a coordinated and
unified programme to tackle the obstinate problem
of raising productivity and output of rice in west
Africa, through research and improved marketing.
Technical representatives from member governments,
assisted by FAO, met in Rome in March 1971 to draw
up a medium-term programme for rice research and
development for the approval of the Association's
governing council. A central system for documenta-
tion and data processing to disseminate research
results to all member countries is an important
feature of WARDA. The programme will also give
particular attention to socioeconomic factors which
influence the introduction of more advanced rice
production methods, as well as to the testing of
technologies under west African conditions. The
focussing of attention and resources on a selected
crop of major importance to the region, with em-
phasis on the transmission of research results to de-
velopment programmes, may provide guidelines for
establishing techniques which will ultimately modern-
ize husbandry practices in a major part of the
African continent, along the lines so successfully
pursued with regard to rice and wheat in the Far
East.

A particular characteristic of the African scene is
the existence of large, more or less uniform ecolog-
ical zones extending across national boundaries and
politico-economic groupings. Pooling of research
efforts and dissemination of results can be particu-
larly fruitful within such zones. To promote this,
FAO has started to sponsor international conferences
on Cooperative Agricultural Research Programmes
between countries with similar ecological conditions.
The first of these conferences, covering the Sudanian
zone, was held in Rome in November 1968. As a
result, a number of regional research programmes
have attracted the interest of prospective bilateral
and multilateral donors, notably on control of rats
and other rodents, storage at farm level, animal
traction and meat production, and projects are at
an advanced stage of formulation. The second con-
ference, for the Guinean ecological zone, was held
at Ibadan in August 1971. It concentrated on
problems common to countries in the humid tropics
of Africa, and covered the technical, economic and
social aspects of adopting more advanced agricul-
tural technology. A similar conference is planned for
the high altitude east African zone in 1972 or 1973.

Although real progress is thus being made in
establishing research programmes to find solutions
for Africa's low crop and livestock productivity, the
effective application of research findings remains a
major problem. In an effort to overcome this, in-
creasing attention is being given to the socioeconomic
aspects of agricultural development, notably price
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incentives (and disincentives) to producers, farming
systems and structure, supply of farm requisites, and
extension services. The regional conference on agri-
cultural marketing boards held in Nigeria in March
1971 highlighted the importance of price stabiliza-
tion measures being operated for the producers'
benefit and not as a means of taxation to provide
funds for general development. As modern farm-
ing systems are progressively adopted, skill must be
acquired in the management of new resources such
as high-yielding varieties of seeds, fertilizers, mechan-
ical equipment, and valuable livestock. A number
of African countries, notably Kenya and Morocco,
have established farm management advisory services
to provide training for progressive farmers.

Development plans and policies

Development planning, as a means of identifying
priorities and promoting thc rational allocation of
resources, is becoming increasingly attractive to coun-
tries in the region. Multilateral assistance continues
to be sought for the services of planning economists,
and to organize national planning courses. A UNDP
mission visited five central African states in the latter
part of 1970 and reviewed the status of planning,
with a view to harmonizing the economic policies
within these countries and exploring the possibilities
of further UNDP and FAO assistance.

In 1970, 11 " African countries ended their de-
velopment plans. It is not yet possible to assess
adequately the performance under these plans, due
to lack of information. Preliminary data from Ghana
suggest, however, that the country succeeded in re-
versing the fall in the rate of growth between 1965
and 1967, with a rise to about 9.5 percent a year
between 1967 and 1969. This compares with 9.9
percent projected under the two-year stabilization
plan, and was achieved despite the fact that capital
receipts from foreign sources, particularly of aid, fell
short of expectations. Output in the forest sector
grew by about 12 percent, nearly three times the
rate foreseen. In Cameroon, the economy achieved
a growth rate of more than 10 percent during the
period of the second plan (1966-70), almost twice
that expected. This performance is attributable to
increased output, better management of the public
sector, and favourable conditions for exports, which
in the last year of the plan totalled 64 000 million
CFA francs, compared with the projected 58 700
million.

The first national development plan of Kenya,
which ended in 1970, achieved the planned growth
rate of 6.3 percent per year; however, there were

" Cameroon, Central African Republic, Chad, Dahomey, Gabon,
Ghana, Ivory Coast, Mauritania, Niger, Rwanda and Togo.



significant swings in the yearly growth during the
plan period, ranging from 0.5 percent in the drought
year of 1964/65 to 14.5 percent in the recovery year
of 1965/66. Sizable increases were recorded in the
output of cereals and tea and the nonmonetary
sector is estimated to have grown by over 4 percent
per year compared with the planned 3.2 percent.
Gross farm income increased annually at 4 percent
while that of the smallholders grew at 10 percent,
reflecting the success of the "intensification schemes,"
which provide a package of inputs including credit,
extension services, high-yielding varieties of seeds,
and fertilizers and pesticides, together with an ex-
pansion in irrigation facilities and measures to con-
solidate holdings. However, exports grew at a rate
of only 2.2 percent a year, instead of the 4 percent
planned.

The Zambian development plan was extended to
December 1971 instead of the originally scheduled
date of July 1970, due to unfinished programmes
and the addition of new projects. Even so, real
GNP during 1966-69 rose at an average of 13 percent
per year, compared with the target of 11 percent,
mainly because copper prices were higher than antic-
ipated.

Some features of development planning in Africa
bear special mention. One is the reduced expecta-
tion of and decreasing dependence on foreign aid
and investments for the realization of programmes.
Past experiences have dictated this change. The new
Nigerian development plan (1970-74), for example,
expects to finance 80 percent of public sector invest-
ment from the country's own resources. This is in
strong contrast with thc last plan, half the expendi-
ture of which was to have been financed by foreign
sources, and only 20 percent was in fact thus funded.
Ghana received only 45 percent of expected foreign
aid under its two-year plan which ended in 1970.

In many countries, emphasis has been put on rural
development and investment in social infrastructure
as a way of slowing down migration to the towns,
where pressure from growing numbers of unemploy-
ed continues to increase. While efforts to improve
the welfare of the population and enhance life ex-
pectancy continue, in a number of countries family
planning is also receiving increased attention as the
pressures exerted by high population growth on job
availabilities are very strong. At the same time the
creation of sufficient employment has assumed cru-
cial importance in the development policies of many
countries. In Kenya, the Government, private em-
ployers and trade unions signed in 1970 a one-year
agreement under which private and government em-
ployment would be increased by 10 percent, while
unions would make no new wage demands. Addi-
tional employment for Kenyans has been a principal
aim of the activities of the Bureau of Kenyanization.
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1n Mauritius, the "Travail pour tous" programme
is providing relief work for the unemployed, and
an active diversification programme in the agricul-
tural sector is expected to provide additional employ-
ment. In Ghana, measures in this field include re-
serving certain types of work for Ghanaians, giving
preference to labour-intensive projects in government
investment when feasible, and the creation of a
National Service Corps to provide employment and
teach skills to young people.

Diversification of agricultural production, particu-
larly to reduce excessive dependence on particular
export crops, continues to be an important aim in
most development plans. In Mauritius, where sugar
accounts for almost 90 percent of both agricultural
production and total export earnings, diversification
provides the basis for the country's development
strategy. To this end, a uNDP-financed land and
water resources survey was completed by FAO during
1970. Also important to the region is the coffee
diversification scheme of the International Coffee
Organization, which will help Ethiopia, Kenya, Ivory
Coast, Madagascar, Tanzania and Uganda to diver-
sify their agriculture through the expansion of the
livestock and horticultural subsectors. Tanzania has
already taken steps to shift part of its resources out
of sisal. The Gambia and Senegal continue their
efforts to reduce their dependence on groundnuts, and
Ghana on cocoa.

During 1970, Algeria, Botswana, Kenya, Lesotho,
Mali, Mauritania and Nigeria published their devel-
opment plans," while Cameroon, Gabon, Ivory
Coast, Mauritius, Niger and Togo launched theirs
in the first part of 1971 (see Table 11-35). A major
concern of the Nigerian 1970-74 plan is to establish
the basis for future development, including a pro-
gramme of reconstruction of the areas affected by
the civil war. Highest priority is accorded to trans-
port, education, agriculture and industry. The plan-
ned annual growth of 6.6 percent in GNP may be con-
servative in view of the fact that oil production is
expanding faster than was forecast and international
prices for oil are now considerably higher. On
the other hand the expectation that a 3 percent
annual increase in agricultural production could, as
is stated in the plan, help provide a more adequate
diet for a population of some 68 million, supply
more raw materials for local processing industries
and contribute to higher export earnings, seems
rather optimistic in view of a population growth
of some 2.5 percent per year. Also optimistic in
view of past experience are the planned surpluses
of some EN 64 million from the state produce mar-
keting boards. In a move toward the involvement

The plan of Kenya was reviewed in The state of food and agri-
culture 1970.



TABLE H-35. - AFRICA: MAIN FEATURES OF CURRENT DEVELOPMENT PLANS

Non: Where possible, data refer to net investment. In many cases, however, no distfnction is made in the plan, and data may 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.

PS public sector: C = comprehensive.

of the states in the programming of the country's
development, the Federal Ministry of Agriculture is
coordinating intensive studies by the 12 states for
a perspective plan for the agricultural sector extend-
ing to 1985.

Lesotho launched its first development plan
(1970-74) at the end of 1970. Major emphasis is given
to agricultural development and almost one quarter
of total public investment is allocated to that sector.
The planned 5 percent annual growth for GDP at
current prices and 3.1 percent for agricultural output
may not provide, however, much real progress in
view of the annual increase in population of about
2.5 percent, and continued inflationary pressures.
Moreover, the planned increase in agricultural
output may be difficult to achieve because of the
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current low levels of productivity and the problem of
soil erosion.

The five-year development plan of Botswana pro-
poses to tap the massive mineral wealth of the coun-
try, and expects on this basis to achieve the very
high growth rate in GDP of 15 percent per year.
The broad aim is to promote rural development and
generally raise living standards. Special emphasis is
placed on manpower development, family welfare,
and conservation of mineral resources. The rate of
population increase is expected to decline from the
present 3 percent per year to 2.5 percent, and em-
ployment creation is projected at 8 percent per year
over the plan period. The planned growth rates
seem rather high but may well be achieved if devel-
opment of mineral resources proves successful.

For-
eign Share of

Planned growth rate of:

Duration
Investment ex-

change
agriculture Agricultural

production
Export

earnings Employment
Currency of

plan
Scope 1 com-

ponent
GNPOs Total Public Agri- Agri-

Total Public total
invest-
ment

invest-
ment

invest-
ment

Total Cere-
als Total cul-

tural
Total cul-

tural

Million currencY1 Percentunits Percen per year
Nigeria . . . . Dinars 1970-73 PS -- 27 740 -- --- 18.0 9.0 4.5 ... 9.5 ... ...
3otswana . . . Rands 1970-75 PS 130 ... ... 15.0 ... ...
3urtindi . . RBF 1968-72 C 16 500 ... 72.0 ... 6.0 ... ... ... ... ...
:lameroon . . . CFAF 1971-76 C 280 000 145 300 10.5 15.5 6.7 4.0 9.4

Ethiopia . . . . Eth.S 1968/69-
1972/73 C 2 865 1 484 ... 10.9 7.0 6.0 3.1 ... ...

Ilabon CFAF 1971-75 C 150 000 65 000 ... 1.2 1.2 . ... ...
:lambia, The . E Ga 1967-71 PS - 5 ... ... ... ...
vory Coast . . CFAF 1971-75 C 505 000 210 000 .0 22.0 7.7 4.1 ... 6.8 3.0 5.5 4.0

(enya K E 1970-74 PS 192 -- - 21.0 6.7 4.5 ... ... 5.0 4.5

_zsotho . . . Rands 1970/71-
1974/75 C 60 28.8 . ... 23.0 5.0 3.1 ..

Malawi . . M E 1969-71 C 70 17.0 ... ...
Mali MF 1970-72 C 77 573 69 592 25.0 25.0 5.0 4.5 5.3 5.0 ...
Mauritania. . . CFAF 1970-73 C 47 135 15.0 ... ...
vlauritius . . . Mau Rs 1971-75 C 1 052 536 . 20.0 21.0 7.0 ... 6.0 5.0

vIorocco . . . Dirhams 1968-72 PS 5 050 3 000 ... 46.0 ... I 5.0 ... ... ...
',Tiger CFAF 1971-74 PS 47 631 15.0 ..
gigeria . . . . N £ 1970-74 C 1 595 780 .. ... 17.0 6.6 3.0 ... ...
lenegal . . . . CFAF 1969-73 C 145 400 124 900 65.0 29.0 32.0 5.4 5.9 ... 3.6 ...
lwaziland . . . Rands 1969-74 PS --
"anzania . . . T E 1969-74 C 404 296 ... 13.5 23.0 6.7 4.5 ... 5.0 i 0

Fog° CFAF 1971-75 C 75 889 56 203 - 15.0 10.0 7.7 6.6 ... ... . .

"unisia . Dinars 1969-72 C 617 449 58.0 21.0 19.0 6.1 5.1 14.0 13.5 .

Jganda . . U E 1966-71 C 230 80 35.0 9.0 19.0 6.3 5.1 4.4 ... ...



The strategy of the new Algerian plan (1970-73)
is essentially similar to the 1967-69 plan, the major
effort being concentrated on massive investments in
industry (45 percent of the total, a slightly lower
proportion than in the 1967-69 plan, but more in
absolute terms). The annual rate of increase in
GDP iS expected to reach the high level of 9 percent
by 1973. Agriculture is to receive 15 percent of
total public investment but the increase in agricul-
tural production foreseen is only about 3 percent
annually. Agricultural development is to be based
primarily on irrigation, reforestation, diversification
(horticulture, fruit production), and increased pro-
duction of fodder crops to enable larger numbers of
better quality livestock to be kept. The authors of
the plan are under no illusions about the difficulty
of modernizing Algerian agriculture, since it is first
necessary to change the traditional outlook and
methods of the farmers, a task complicated by the
severe shortage of agricultural technicians and exten-
sion workers at the farm level. Although the plan
itself does not mention land reform, a draft law is
at present under discussion.

The Ivory Coast is reported to have drawn up
a three-year programme of public investment for
1970-72, designed to make the transition between the
completed development plan of 1967-70 and that for
1971-75, still being elaborated. Projects for the first
two years of the new plan are included in the three-
year programme, which provides for a total invest-
ment of 141 000 million CFA francs, with an al-
location of 33 000 million for agricultural develop-
ment.

A ten-year agricultural development plan has been
prepared in Sierra Leone by an FAO team (Sierra
Leone currently has no overall development plan).
The plan proposes a coherent programme of specific
development projects which should, over the decade,
establish a base for modernizing the agricultural
sector. The plan, which projects a total investment
of 11.2 million leones over the period 1970/71-1974/75,
aims at self-sufficiency in food and an increased out-
put of export crops.

FOREST POLICIES

Great efforts are being made by many African
governments to carry out forest inventories to pro-
vide a firm basis for the development of this important
resource. In a number of cases they have been
helped through various aid programmes. There are
plans to make inventories over large forests in the
Congo basin of the Democratic Republic of the
Congo with assistance from Canada, which will also
cooperate in inventories of selected areas of natural
forests in Tanzania. Current inventories in the Peo-
ple's Republic of the Congo, Gabon and Cameroon
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are being assisted by UNDP and FAO. One of the
most important in Africa is the inventory of Liberia,
to which the Federal Republic of Germany gave
bilateral technical assistance. Other important in-
ventories are being planned or initiated in southern
Senegal (Casamance province) and Ivory Coast.

In the meantime, new wood-processing industries
are being created and existing installations expand-
ed in many countries. Good progress is being made
in west African countries such as Ghana and Ivory
Coast. Aside from the main primary forest indus-
tries -- sawmills, wood-based panel industries, pulp
and paper mills plants have been built for the
manufacture of knock-down furniture produced in
series for exportation, as well as for semiprocessed
timber to meet very specific requirements. There is
also a striking growth of interest in the pulping of
tropical timber, and important overseas pulp and
paper companies are examining possibilities of set-
ting up pulp mills in the rain forest areas of central
and west Africa (Ivory Coast and Gabon). At the
same time feasibility studies are being conducted
locally, for example in Ghana through the National
Investment Bank and in Zambia with the help of
UNDPiFAO. Madagascar has started a large-scale pine
afforestation programme with a view to producing
pulpwood for a pulp mill with a yearly output of
200 000 tons. The accentuation of interest in forest
industrialization at a time when activities in some
concessions had been greatly reduced partly due
to difficult competition in the world market shows
that medium- and long-term prospects for develop-
ment of forest industries in Africa are regarded as
promising and that this evaluation is not being af-
fected by certain short-term difficulties. Improve-
ment of transport facilities is important in this de-
velopment and plans for road and railroad links and
for improved or new harbour facilities are being
implemented in many countries, including Gabon,
fvory Coast and Liberia.

In line with the increasing interest in forestry de-
velopment goes recognition of the need for strength-
ening national forestry institutions. Thus, Ghana
is engaged in preparatory work for the establishment
of a forestry commission; in Togo, a forestry devel-
opment and management office is being set up; in
Tanzania a wood industries corporation has been
established; in Nigeria a Federal Director of Forests
has been appointed; and in Ivory Coast the state
forest development corporation has been strengthen-
ed and given increased responsibilities. At the same
time, steps are being taken to strengthen forestry
education facilities to provide the necessary trained
staff and to update forest legislation. The Depart-
ment of Forestry now being set up at the University
of Lovanium in Kinshasa will be an important ad-
dition to the hitherto very inadequate facilities for



French-speaking forestry students. Facilities for En-
glish-speaking students already catered for by the
Department of Forestry at the University of Ibadan
(Nigeria) have recently expanded following the
establishment, with bilateral Norwegian aid, of the
Department of Forestry at the Makerere University
College in Uganda. In addition to the already func-
tioning school at Mweka (Tanzania), the second
African school for the training of wildlife specialists
in Garoua (Cameroon) started its first course in No-
vember 1970. Upper Volta is engaged in review-
ing the conditions under which concessions are being
granted. Ghana is reexamining its legislation relat-
ing to wildlife and national parks management, and
in Mali new regulations have been enforced which
provide for improved financing of the forest service
from government forest revenue.

The Maghreb countries have maintained their lead
in afforestation in the region. In all of developing
Africa another 80 000 hectares are estimated to have
been planted in 1970, which would bring the total
area covered by man-made forests in the region to
about 1.4 million hectares.

Regional economic cooperation

Most countries of the region continue to be involv-
ed in plans for subregional cooperation schemes,
although studies and agreements are still more numer-
ous than concrete measures toward implementation.
Arrangements have been finalized by the United
Nations Economic Commission for Africa (EcA) to
convene a meeting in 1971 of representatives from
multinational economic groupings in order to review
their activities, exchange views and experiences on
economic cooperation, consider measures for coor-
dination of programmes, and decide priorities. The
ECAIFAO Joint Agriculture Division has completed a
series of studies which constitute the first phase of
a programme to determine how intra-African cooper-
ation and trade in agriculture could best be promot-
ed. Reports covering individual subregions were
published in 1970 and 1971. The first of a series
of seminars with government representatives of the
subregion is to be conducted in west Africa in De-
cember 1971, to review the report and to discuss
the procedure to be followed in the second phase.

The most cohesive of the more comprehensive
regional economic groupings, the Joint Afro-Mala-
gasy and Mauritius Organization (ocAmm), received
a setback in June 1970 when Senegal withdrew from
the Sugar Agreement following disaccord over the
cost of importing its quota from OCAMM producers
at the high agreement price. At the same time,
Senegal is establishing its own sugarcane produc-
tion and refining industry as provided for in the
current development plan.
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The heads of state of the Entente countries" agreed
at their meeting in May 1970 on the establishment
of an economic community for livestock and meat.
A study on the possibility of linking Ghana with
the Entente has been completed and it is hoped
that a relationship can be established which will
enable the Entente as a whole to take advantage
of this market consisting of some 25 million people
with a GNP of approximately $6 000 million. There
is also a possibility of linking Mali through associate
membership. The prospects for the community are
favoured by the fact that the countries involved form
a compact geographical unit with considerable com-
plementarity in agricultural resources. The basis thus
exists for the reciprocal exchange of livestock prod-
ucts from inland areas with vegetable oils and
fruit, etc., frotn the high-rainfall coastal zones.

Other steps taken toward the formation of sub-
regional groupings include the establishment of the
West African Economic Community," which is re-
placing the West African Customs Union, and com-
mon market and monetary arrangements to facili-
tate trade between the members of the Senegal River
States Organization." Some further progress was
also made toward an agreement on economic cooper-
ation among the Maghreb countries, although ac-
tion is still largely restricted to studies and meetings
rather than actual implementation.

While subregional integration schemes have not,
for the most part, reached the implementation stage,
bilateral agreements seem to have made more prog-
ress and are not unimportant in a region where
economic relationships with the former metropolitan
countries are still close. Thus Cameroon and Chad
signed an agreement for the joint utilization of the
Logone river waters, and another was reached by
Upper Volta, Niger and Mali on the creation of an
integrated development project for the region of
Liptako-Gourmo, an important agricultural and
livestock-breeding area. Ghana and Mali agreed to
expand their mutual trade, especially in cotton, meat,
cattle and pineapple juice, and orders for these prod-
ucts have already been exchanged, while Mali also
entered into an agreement with Guinea for duty-
free trade in some agricultural products.

Relationships between the European Economic
Community (EEc) and various African countries were
formalized with the coming into force on 1 January
1971 of both the renewed Convention of Association
between EEC and the Associated African and Mala-
gasy States, and the Arusha Convention, which
creates free trade between EEC and the East African
Common Market countries.

" Dahomey, Ivory Coast, Niger, Togo, 'Upper Volta.
" Dahomey, Ivory Coast, Mali, Mauritania, Niger, Senegal.

Ulmer Volta.
Guinea, Mali, Mauritania, Senegal.



Chapter III. - WATER POLLUTION AND ITS EFFECTS
ON LIVING AQUATIC RESOURCES AND FISHERIES

Before man settled in agricultural communities
he depended upon hunting and fishing for his food,
and fishing has remained an important activity.
Although in developed countries man generally satis-
fies his requirements for food fish by buying it from
the small number of men who still choose fishing
for their life's vocation, he continues to fish for plea-
sure and his expenditures for this purpose are eco-
nomically important.

In developing countries, however, inany men,
women and children engage in subsistence fishing
to supply their own needs. Commercial fishing is also
becoming a big business, involving considerable
manpower.

World fisheries production in 1969 was reported
to be 63 100 000 metric tons 89 percent from the
seas and 11 percent (6 830 000 metric tons) from
inland waters. Actual production from inland wa-
ters exceeds this latter figure considerably, however.
In some areas it is estimated that subsistence fishing
equals about 50 percent of the reported production,
which includes only the amount of fish entering the
commercial trade.

The FAO Yearbook of fishery statistics (Vol. 26,
1968) indicates that the 1968 commercial trade in
fish amounted to 2 500 million dollars. This figure
is a minimum estimate, as it does not include the
sizable subsistence production and a considerable
number of fishing areas do not provide the monetary
value when reporting catch data.

It has been estimated that it will be necessary to
nearly double present production to meet the min-
imum requirements for fish in 1985.1 Production
should equal 107 million tons of fish by that time,
and this does not allow for any real increase in per
caput consumption.

From 1958 to 1968, world production of fish near-
ly doubled. In 1969, however, there was a small
decline, the first since 1947, when FAO began publish-
ing its statistical yearbook. Provisional figures for
1970 show an increase of the production to a record
level of approximately 67 million tons, but the drop

FAO. The state of world fisheries. Rome, 1968. 49 p. World
Food Problems No. 7.
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in 1969 may presage a more gradual rate of growth
and the attainment of peak production before many
decades have passed. A presupposition in prepar-
ing the predictions for future needs was that the
potential for producing large additional quantities
of fish would depend upon man's learning to take
care of the environment and instituting proper means
for the management of stocks of fishes.

From earliest times the waters of the earth have
been a natural place to discard unwanted wastes.
Until quite recently this was not much of a problem
except in localized areas near human settlements or
mining activities. Now, however, the serious na-
ture of the pollution ' of some streams, rivers and
lakes is universally recognized. Even the seas are
threatened by the great centres of population and
industries located on their shores and by the increas-
ing importance of sea transportation. In addition,
many industrial pollutants are carried vast distances
in the atmosphere, so that man's technological activ-
ities can have a direct impact on the entire ocean,
even though it covers 70 percent of the earth's surface.

The rapidly increasing pollution of our natural
aquatic environment is related to three worldwide
problems which must be assessed and mastered if
we are to hope to succeed in the abatement of pol-
lution. These are: the increasing population of
the world, combined with crowding in some areas;
the increasing demand by the average individual for
material things; and the limited nature of both
renewable and nonrenewable natural resources.

During the early part of man's existence population
growth was very slow, with a doubling time of 1 000
to 5 000 years. From the first century A.D. to the
discovery of the New World (15th century A.D.), the
population doubled about every 200 years. With
the discovery and colonization of the American
continent by Europeans, and the subsequent industrial
revolution, the availability of new space to settle and
of new things to use led to an explosive population

' For present purposes pollution is defined as follows: intro-
duction by man of substances into the aouatic environment
resulting in such deleterious effects as harm to living resources:
hazards to human health; hindrance to aquatic activities includ-
ing fishing; impairment of quality for use of water; and reduction
of amenities.
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growth. By the year 1830 the world's population
had reached 1 000 million, within the next 100 years
the population size doubled, and 30 years later
(1960) it reached 3 000 million people. Today the
total population is about 3 700 million and is still
rapidly increasing.

Parts of Africa, Australia and the American conti-
nent in which the indigenous populations had been
sparse were occupied by Europeans; this and several
other factors contributed to the explosive population
growth. Within the last century great progress made
in medicine and public health has greatly extended
the life expectancy of people in most parts of the
world. Previously, mortality of mothers in child-
birth and infant mortality had always been high.
Pestilence and plague, which once decimated the
affected populations, have been eliminated from most
of the earth. Many serious illnesses no longer assure
premature death. Recent wars, serious as they have
been, have killed only a small fraction of the popula-
tion indeed, some demographers have found evi-
dence that the western wars of the past two cen-
turies have led to a net population increase by trig-
gering more intense reproductive activities. Al-
though many people in the world still suffer from
malnutrition, death from this cause accounts for a
much smaller fraction of the total population than
ever before. Improved communications and ad-
vance warnings have reduced mortality as a result
of natural catastrophes such as hurricanes, cyclones,
tidal waves, and earthquakes.

Thus, in our victory over the four horsemen of
the Apocalypse, we have released upon the world a
set of problems of unprecedented intensity related to
the explosive growth of population. A stable pop-
ulation size can be achieved only when the rates of
birth and death are equal. Enormous resources
have been used to improve health and nutrition, thus
decreasing the death rate, without paying due at-
tention to the importance of stabilizing the birth rate.

Each individual of this growing population is, on
the average, using more and more material things
and thus increasing the supply of wastes and adding
to the pollution problem. It has been estimated that
a person born in America today will utilize during
his lifetime 50 times as much material as one born
in a developing nation. In some cases we do not
use in the sense of use up material things; we
merely redistribute them in the environment. The
iron used in the manufacture of an automobile is
still iron when bits of it flake off as rust or when
it is scrapped; it has been converted from a natural
resource concentrated in a particular place to a waste
material scattered thinly over the world's surface,
but with no essential change in its character. In
other cases, however, the natural resource is con-
verted into entirely different components. When
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gas, oil or coal is burned the material is irreversibly
changed into energy which is used briefly before it
escapes as waste heat into the environment and into
carbon dioxide and water and then discarded.
The iron and other metallic elements which we use
and redistribute and the fossil fuels we burn are
examples of nonrenewable resources.

In the optimistic philosophy of the 19th century
the resources of this planet were thought to be
inexhaustible and they were used and discarded with
abandon. But we have come to realize that natural
resources of the earth are finite and that we cannot
continue indefinitely in our prodigal use of them.
Even though the known reserves of some of these
resources are measured in decades and others in
centuries, we are beginning to understand that these
time limits are insignificant if man is to continue to
survive on earth for additional millennia.

Substitutes can be found and are constantly being
produced for many of the material things we use.
The total solar energy reaching the earth far exceeds
any energy use by man that can be contemplated,
and techniques for the utilization of solar energy,
other than in the biological cycle, are constantly being
souaht. Nuclear power may ultimately provide a
virtually unlimited source of energy, but this will
create new pollution problems, probably greater in
scope than some we have already failed to solve.
Plastics and other artificial materials can be sub-
stituted for many structural materials, but again,
their production creates new pollution problems,
particularly if the emphasis is on the properties of
plastics from only a conventional economic view-
point. Plastics chemists and other industrialists are
now beginning to take ecological considerations into
account, and this trend must be encouraged.

Man's expanding population and his increasing
demand for material things have frequently nullified
the best efforts to combat pollution problems. The
only solution to pollution is the recycling and reuse
of as much as possible of the materials we use, and
even this is only a partial solution. Every biological,
mechanical, chemical or other process produces wastes,
as is clear from the second law of thermodynamics.
Thus even full recycling and reuse merely postpone
the inevitable day when an enormously increased
population and the consequent increased use of
materials will again place an intolerable load upon
the environment. Ultimately, the level of resource
use as well as population size must be stabilized
let us hope as the result of an intelligent choice rather
than of a series of catastrophes of our own creation.

The evidence is clear that pollution is becoming
progressively a matter of concern of global nature.
The biological effects of pollution, and thus the
long-range effects on fishery resources, particularly
those of the sea, are still imperfectly known, even



though there area number of cases in which biological
damage has been clearly demonstrated.

The disposal of waste materials is one of the many
legitimate conflicting uses of the aquatic environment.
Water has a great capacity to purify itself and this be-
came the basis for disposal of sewage into streams,
as it wa.s thought that " dilution is the solution to
pollution." It is true that so long as an area is
sparsely populated, water is capable of accepting
domestic waste without major effect and of cleans-
ing itself as it moves downstream. But when an
aquatic system becomes too heavily loaded, the re-

Characteristics of water pollution

Nature and sources of water pollutants

A great variety of pollutants are produced by
man and many of these reach the aquatic environ-
ment either directly or indirectly. Some (most or-
ganic materials, for example) are decomposed by
normal biological processes, but others, such as the
chlorinated hydrocarbon pesticides, are resistant to
decay and persist for a long time in the aquatic en-
vironment. For the pe.rsistent pollutants the ocean
is the ultimate sink in which they accumulate in the
water, in organisms or in the bottom sediments.
These persistent pollutants reach the sea by a variety
of transport mechanisms. Some are leached from

SOURCE: IMCO/FAO/W1CSCO/WMO/WHO/IAEA/UN JOill1 Group of Experts on the Scientific Aspects of Marine Pollution (GESAMP). From Reportof the third session, Rome, 22-27 February 1971. Annex 4, p. 3. Rome, FAO, 1971. FAO Fisheries Reports No. 102.
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sults can be disastrous. In many parts of the world
aquatic systems are so overloaded that they are al-
ready incapable of accommodating the level of use
to which man is attempting to subject them.

This report is intended to document what is now
known about the biological effects of pollution of
the aquatic environment, to discuss the major known
sources of pollution, to identify in so far as possible
the problems of the future, to explore what needs
to be done and to discuss the scientific, engineer-
ing, economic and legal problems which must be
solved if we are to combat pollution effectively.

the land or carried to sea by rivers as sediments from
eroded soils; some are deliberately introduced into
rivers or directly into the ocean as domestic and indus-
trial wastes; some are dumped at sea from ship-
board or are a direct consequence of ship operation;
some are transported by the atmosphere for great
distances from the source before being washed out
by rain on both land and sea. The relative impor-
tance of these various transport mechanisms depends
upon the character and source of the pollutant.

Different pollutants have different effects on liv-
ing aquatic organisms and on fisheries. Some stim-
ulate the growth of plants ancl could have beneficial
effects if properly controlled; some are toxic and
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can kill aquatic organisms or make them unfit for
human consumption; others are innocuous and have
little or no effect on the aquatic ecosystem.

The nature and sources of various types of water
pollutants are briefly discussed below.

DOMESTIC SEWAGE AND AGRICULTURAL WASTES

Domestic sewage and some agricultural wastes
fertilize the water and increase the rate of productiv-
ity of the aquatic ecosystem. When they are over-
fertilized, however, the waters become eutrophic and
the excessive growth of plants and algae becomes a
nuisance. The eutrophication of lakes is a serious
problem in almost all developed countries and can
serve as a model for what is likely to happen to es-
tuaries and possibly the coastal ocean if present trends
continue. Lakes that have been clear and clean for
thousands of years have become repulsive and mal-
odorous within ten years after man-made effluents
were introduced (Hasler, 1969). Excessive amounts
of nutrients change the algal community from one
of great diversity of species to one of a few; the
species which are eliminated are commonly those
which form the food of the herbivorous animals which
in turn feed the fisheries resources of the area. The
species which grow in abundance are generally the
blue-green algae or other species which are mostly
unsuitable as food for the grazing animals. The
changes in the plant population thus indirectly cause
changes throughout the entire ecosystem, even in
organisms which are not directly affected by the
pollution. The species able to survive are usually
less valuable as a fisheries resource from an economic
point of view. Thus, among the first species to
disappear from overenriched lakes or estuaries are
the trout and salmon, and the survivors are the pol-
lution-tolerant cyprinids.

When untreated domestic wastes without toxic
materials are discharged into an aquatic environ-
ment, they are quickly attacked by bacteria and
decompose to their inorganic constituents, assimilat-
ing dissolved oxygen from the water in the process.
When this occurs in confined bodies of water such
as lakes, estuaries and embayments having restricted
circulation, the oxygen required for decomposing the
waste may exceed the oxygen content of the water.
The body of water then becomes devoid of oxygen
and most forms of its animal life perish. Thus
man's act vities have created another ecological
disaster.

In recent decades a variety of treatment processes
for sewage have been developed, but the main objec-
tives were aesthetic and protection of public health,
with little thought given to the prevention of environ-
mental and ecological damage. Thus primary sew-
age treatment will remove a great amount of solid ma-
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terials, but only about 10 percent of the phosphorus,
one of the most important fertilizing elements. Sec-
ondary treatment of sewage removes only about
30 percent of the phosphorus content. The remain-
ing nutrients in the effluent are generally higher by
a factor of several thousand than the naturally occur-
ring nutrients in the receiving waters. The fertilized
growth of phytoplankton can then reconstitute or-
ganic material by photosynthesis to produce as much
or more of it as was removed at great expense from
the sewage in the treatment plant.

So long as the nutrients and the resulting algal
populations remain at or near the surface of the water,
the plants actively produce oxygen during daylight
and impose no threat to the oxygen balance of the
system. At night, the algae respire and may de-
crease the oxygen content even of the surface waters
to undesirably low levels. When the algae die, they
sink to the deeper waters and in the process of de-
composition all of the oxygen can be consumed. In
any case, dense algal blooms are unsightly and un-
desirable from an aesthetic or recreational point of
view, as they impart a distinct coloration (and often
an unpleasant odour) to the water. Affected beaches
and resort facilities no longer attract people and ear-
lier scenes of beauty become offensive and depressing.
Many lakes, even such large lakes as Lake Erie,
have become eutrophic and the fisheries resource has
been seriously damaged or eliminated. The same
trend can also be observed in various lagoons in
tropical areas (e.g., near Abidjan and in the Mediter-
ranean area near Tunis).

Many streams and rivers have become highly pollut-
ed with domestic sewage and many estuaries, because
of the dense populations living on their shores, are
also in a serious state. In Lake Erie, for example,
the fish requiring cold bottom water for survival
in warm summer periods died off when the bottom
water became anoxic. This lake still produces large
fish catches, but the commercial value of the pollu-
tion-tolerant species is only a small fraction of that
of the original whitefish, lake herring, lake trout
and blue pike which were eliminated by a combi-
nation of intensive fishing, eutrophication and other
stresses.

Eutrophication of lakes, streams and rivers can
be reversed (Hasler, 1969). Tertiary treatment is a
means of removing most of the phosphorus and
nitrogen fertilizers from the sewage effluent, but these
processes are still largely in the experimental stage.
Another approach being tried experimentally in sev-
eral places is to spray the sterilized, nutrient-rich
effluent on crop lands where it serves a dual purpose
of irrigation and fertilization. Another approach
to the prevention or correction of eutrophication is
to divert sewage from an aquatic area of sluggish
circulation to one in which circulation, mixing and



dilution are vastly greater. The recovery of Lake
Washington in Seattle has been dramatic as a result
of the diversion of pollution which originally entered
the lake and which is now collected, treated and
discharged into Puget Sound, where circulation is in-
tense. Similar results are being noted in European
alpine lakes, such as the Zeller See of Austria.

Recycling and reuse of the valuable materials in
domestic and agricultural wastes is one potential
solution of the problem. The use of the effluent
for irrigation and fertilization is an example of
recycling of the essential elements. The potential
for use of sewage in aquaculture is still largely un-
utilized, though it is practised with success in some
countries and offers good prospects for the future.

Some form of tertiary treatment and the utilization
of the nutrient elements in domestic sewage appear
to be the only long-range solution of this pollution
problem. The ecologist can estimate how much or
the fertilizing elements are acceptable to any given
receiving waters, provided the rate of circulation
and mixing is known (Ketchum, 1969). For exam-
ple, it can be estimated on this basis that the Hudson
River estuary, which at present receives the sew-
age effluents of 12 million people, can satisfactorily
receive and recover from the sewage of no more
than 1.2 million people.

A treatment plant also produces a sludge consist-
ing of the solids removed from the sewage. Most
municipalities dispose of this sludge on land after
mineralization, though_ in a few places it is dried and
incinerated or used as a soil conditioner or fertil-
izer. It is not a very good fertilizer because the
nutrients in the sewage sludge are not present in the
proportions needed by plants. Enrichment with
the deficient nutrients could improve this. Many
coastal cities barge the sewage sludge to sea where
it is dumped. The effects of this disposal on the
environment are described below in the discussion
of solid wastes.

Many have argued that it would be more satisfac-
tory to discharge sewage sludge at greater distances
from shore and in deeper waters. At first glance
this seems to be a suitable alternative method of dis-
posal, since the natural populations in the waters
off the edge of the continental shelf are sparse and
biological damage would be reduced. But evidence
has been presented to show that the rate of decom-
position of materials under the conditions of high
pressure and cold temperature typical of this area
is much slower than it is at the same low tempera-
ture at atmospheric pressure (Jannasch, 1971). Dis-
posal of waste into this type of environment would
therefore merely preserve it for posterity and not
be a disposal at all in the proper sense of the term.

The unavoidable conclusion therefore is that recy-
cling and reuse of the organic material and the fertiliz-
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Mg elements in sewage is the only acceptable method
of treating and disposing of domestic wastes. Many
of the methods of doing this are still experimental,
but it is a technological development which must
be encouraged if we are to reclaim some of our over-
fertilized fresh and marine waters and prevent eu-
trophication of additional bodies of water.

DETERGENTS

The detergents in use today account for about
60 percent of the phosphorus content of sewage ef-
fluent in some developed countries, contributing
to the problems of eutrophication. However, sewage
effluents are usually already rich in this element,
containing about 21/, times as much phosphorus as
nitrogen by weight. As we have seen, normal
plant populations of the aquatic environment re-
quire less phosphorus than nitrogen, and thus, even
if all the detergent phosphorus were removed from
sewage, the product would still be unbalanced and
deficient in nitrogen compounds. In some areas
this may well be compensated by agricultural and
industrial wastes which are rich in nitrogen.

Biological fixation of nitrogen from the atmosphere
can be carried out by several bacteria and by blue-
green algae. When the phosphorus content of the
water is excessive and the available nitrogen has been
completely removed by plant growth, conditions are
ideal for the development of these nitrogen-fixing
populations. Thus, in the natural system, excess
phosphorus can lead to objectionable growth of
blue-green algae and bacteria, even when the avail-
able nitrogen supply of the water body is exhausted.
Blue-gree algae are one type of organism which leads
to the discoloration and malodorous conditions
characteristic of eutrophication.

In many estuarine and coastal areas the growth
of the phytoplankton population is already limited
by the low nitrogen content of the water. The present
attempts to replace the phosphorus in detergents with
compounds of nitrogen may indeed be as damaging,
in the sense of overenrichment of the water, as would
be continuation of the present use of phosphorus com-
pounds, since an essential nutrient in short supply
would constantly be added and tmder certain condi-
tions would make the effluent itself a better fertilizer,
with obvious implications for accelerated eutrophi-
cation.

The recent introduction of active enzymes in wash-
ing powders has still not been adequately evaluated.
Excessive concentrations in the sewage could interfere
with the biological processes in the normal sewage
treatment plant and render them inefficient. It is

claimed that these enzymes will deteriorate rapidly in
the water or in the sewage before it reaches the sew-
age treatment plant and that negligible amounts



will be present in the effluent from such a treatment
plant, but additional research is needed to establish
whether or not this is actually the case.

PESTICIDES

DDT and other chlorinated hydrocarbon pesticides
have been used extensively since the mid-forties, and
in recent years average production has increased at
the rate of about 8 percent yearly. In 1966
more than 625 000 tons of synthetic organic pesticides
were produced. In 1966/67 (the latest estimate avail-
able) world production of DDT was about 85 000
tons. DDT and its decomposition by-products have
become widely distributed throughout the world and
have had profound biological effects.

It should be emphasized that these ch/orinated
hydrocarbons are unique man-made compounds
differing greatly from organic material which is read-
ily decomposed by bacterial action. As neither
bacteria nor any other organisms h.ave evolved which
are capable of rapidly decomposing these chlorinat-
ed hydrocarbons, they persist in the environment
for long periods of time. ft is this combination of
persistence and biological effects which has caused
great concern about the continued use of these pes-
ticides.

The short-term benefits of the use of DDT are unde-
niable. Malaria has been virtually eliminated from
sorne areas by using DDT to kill the anopheles mos-
quito. The control of insect pests on commercial
crops has been dramatic: it has been estimated that
a farmer gains in increased production about five
times the value of his investment in DDT. But it is
now apparent that the unexpected deleterious side
effects of the use of DDT bear a real cost which man
has not yet been obliged to pay in full. These hid-
den environmental costs are not, of course, included
in the farmer's balance sheet.

Table III-1 shows the relationship between pesti-
cide use and crop yields for various parts of the
world (Study of Critical Environmental Problems,
1970, p. 119). The first five regions rank in the
same order for pesticide use and crop yields; in-
creased use of pesticides clearly increases crop yield.
The relationship is not a direct proportion, however.
Pesticide use in Japan is six times greater than in
Europe, but the yield is increased by only 60 per-
cent. The yield is, of course, affected not only by
pesticide use but also by many other factors such
as character of the land and agricultural practices.

About 99 percent of the potential plant-eating
insect pests in the world are controlled by natural
means. Man attempts to control only a few thou-
sand pests, most of them on commercial crops. With

' For example. dieldrin, endrin, toxaphane. heptachlor, chlordane.
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TABLE III PESTICIDE USE AND AGRICULTURAL YIELDS IN
SELECTED WORLD AREAS

Pesticide use Yield

SOURCE: FAO, Production yearbook. 1963

continued use of DDT 011 crops in a given area, how-
ever, the pests being controlled develop strains in-
creasingly resistant to DDT, so that the rate of ap-
plication has to be increased.

Many of the birds which spend most of their lives
at sea, as well as many other predatory birds (e.g.,
the bald eagle, the common loon, the osprey, the
peregrine falcon, and the sea eagle), have had their
populations drastically reduced because of the ac-
cumulation of DDT in their tissues. This interferes
with reproduction and the eggs fail to hatch because
of breakage during incubation. Continued buildup
of DDT in the marine ecosystem around the world
can be expected to cause increased reproductive fail-
ures in many marine species of birds.

The phytoplankton of the surface waters are the
primary producers and source of all organic material
which nourishes other organisms in the sea. The
photosynthesis of single-celled marine algae is inhibit-
ed by DDT concentrations of 10 parts per billion
(ppb) or more (Wurster, 1968; Menzel, Anderson
and Randtke, 1970). The solubility of DDT in sea
water has been estimated at 1 part per billion
or one tenth of the inhibitory concentrations found
in the laboratory experiments for phytoplankton.
However, DDT, which is fat soluble, may be concen-
trated in oil films, and phytoplankton subjected to
this type of dual contamination may well be affected.

Because DDT accumulates in the lipid pool of or-
ganisms it tends to become more and more concen-
trated as it is passed to higher levels of the food
chain (see Figure III-3). Grazing zooplankton ac-
cumulate higher concentrations of DDT than is found
in the phytoplankton they eat, because the DDT is
not metabolized but is stored in their fatty tissues.
The top level carnivores, birds and carnivorous fish
accumulate the greatest amounts of DDT and it is
among these creatures that the greatest effezIs have
been found.

Region or country
Grammes

per
hectare

Rank
Kilo-

grammes
per

hectare
Rank

Japan 10 790 1 5 480 1

Europe 1 870 2 3 430 2

United States 1 490 3 2 600 3

Latin America 220 4 1 970 4

Oceania 198 5 1 570 5

India 149 6 820 7

Africa 127 7 1 210 6
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Both freshwater and marine fish are almost uni-
versally contaminated with DDT or its decomposition
products, which have physiological effects similar to
DDT itself. Large quantities of California mackerel
have been condemned because the concentration of
DD-r residues exceeds the 5 parts per million (ppm)
tolerance established for edible portions of the fish.
The coho salmon which was recently introduced at
great expense into Lake Michigan has been condemned
on the same basis. These are examples of cases
in which the fish itself survives, but the fishery is
drastically affected because oí the contamination of
the product.

Direct toxicity of DDT on adult fish has not been
established in the field, but it has been shown that
a concentration of 5 ppm in the ripe eggs of fresh-
water trout causes 100 percent failure in the develop-
ment of the fish. The mortality occurs at the time
of the assimilation of the yolk sac. Butler (1969)
has found a reduction in sea trout populations in
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the Laguna Madre (Texas) from 30 fish per acre
in 1964 to 0.2 fish per acre in 1969. He further states
that no juvenile fish have been observed there in re-
cent years, although in less contaminated estuaries
about 150 kilometres away there is a normal dis-
tribution of sea trout year classes.

Butler (1965) has shown that commercial species
of shrimp and crabs are killed by exposure to DDT
at concentrations of less than 0.2 ppb, which causes
100 percent mortality in less than 20 days. DDT also
interferes with the growth of oysters at levels of as
low as 0.1 ppb in the surrounding water (Butler,
1966). In the Ariake Sea (Japan) agricultural pes-
ticides caused large-scale mortality of shrimps in 1953
and of soft clams in 1962.

Thus the evidence is clear that there is a direct
effect of DDT at concentrations considerably less
than its solubility in water on the viability and
growth of crustaceans and molluscs. The evidence
is also clear that the breeding of some species of



fish and of many species of birds is reduced by DDT
concentrations in the yolk sacs of fish and by its
interference with the shell development of birds.

It is impossible to construct a complete and au-
thentic balance sheet of the distribution of DDT in
the environment. It is assumed that the marine
environment is the ultimate sink for DD-r which will
enter the oceans either through atmospheric trans-
port (probably the major source) or transport by the
rivers, which appears to be comparatively min.or
(Study of Critical Environmental Problems, p. 132, 135).
It has been estimated (ibid., p. 135) that as much as
25 percent of the DDT compounds produced to date
may have been transferred to the sea. The amount
in the marine biota is estimated to be in the order
of less than 0.1 percent of the total production to
date, but even this small quantity has already caused
a demonstrable impact upon the marine environ-
ment. The residence time of DDT in the ocean is
unknown, so that it is still impossible to say whether
the marine environment has achieved a steady-state
distribution or whether the concentrations will con-
tinue to accumulate even if Dur use is reduced and
restricted to public health purposes in which little is
allowed to escape to the environment.

Other chlorinated hydrocarbons are apparently
becoming as widespread as DDT in the environment,
but their biological effects have not been adequately
assessed. Several are used as insecticides, fungicides
and herbicides. The polychlorinated biphenyls (PcBs),
used extensively in industry as plasticizers in both
plastics and rubber production, are quite toxic and
have been found wherever the analytical test was
suitable for their detection. The more the problems
of these unique nonbiodegradable compounds are
studied, the more unexpected damaging side effects
are discovered. In view of the results of scientific
investigations of the past decade any prediction of
further progressive deterioration may be an under-
estimate.

Because of the damaging environmental effects,
the use of chlorinated hydrocarbon pesticides may
eventually be limited to critical public health needs
in which minimal amounts are released to the en-
vironment. General agricultural use of DDT has
been banned in many countries, and it is likely that
it will be further limited in most of the developed
countries. Developing countries, however, need food,
and crop production does increase with increasing
use of DDT. Before it can be eliminated, adequate
substitute insect pest control methods must be de-
veloped and made available.

There are available several substitute insecticides
which are less persistent in the environment and are
quickly decomposed and rendered harmless. The
lack of persistence in the environment means, how-
ever, that more frequent application is necessary for
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TABLE III-2. - TOXICITIES AND HAZARDS OF SOME INSECTICIDES
THAT WILL BE SUBSTITUTED FOR DDT

Insecticide Acute oral
LD,01 rates

Acute dermal
LD.01 rates

SOURCE: Farm Chemicals, 1970.
'Oral intake that has lethal effects on 50 percent of a test pop-

ulation. - Contact with the skin that has lethal effects on
50 percent of a test population.

the same degree of control. These substitute pesti-
cides are generally more expensive than DDT, and
their general environmental effect will only be known
after prolonged use. Also, many of the organo-
phosphorus compounds are more toxic to mammals
and man than is DDT as is shown by the data in Ta-
ble III-2. Several economic and scientific problems
must thus be solved before the agricultural use of
DDT can be phased out completely in developing
countries.

OIL AND OIL DISPERSANTS

Oil is rapidly becoming one of the most wide-
spread contaminants of the ocean. Blumer (1969,
1970) has estimated that between 1 and 10 mil-
lion tons of oil per year may be entering the oceans
from all sources. Most of this influx of hydrocar-
bons takes place in the coastal regions. However,
oil slicks and tar balls have been gathered in the
open Atlantic by skimming the surface with a fine-
meshed net (Home, Teal and Backus, 1970). Oily
substances have also been observed in the middle
of the Mediterranean and in other regions, making
it apparent that oil pollution of the oceans has
become a problem of major significance to the fisheries
of the world.

Oil is a mixture of many compounds, and a crude
oil may contain thousands of different compounds.
Crude oils from various sources differ markedly in
composition and physical properties as well as in
the relative concentrations of their individual com-
ponents. The various refinery processes to which
crude oil is subjected for special uses are designed
to isolate specific parts of the compounds, but even
refined oils are complex mixtures of many types of
hydrocarbons.

All crude oils contain compounds toxic to marine
organisms. Some are soluble in the water, some
evaporate on the surface, some form extensive and
widespread slicks, and others settle on the bottom

Milligrcnunes per kilogramme

Phorate 1.1- 2.3 2.5-6.0

Demeton 2.5- 6.2 8- 14

Parathion 3.6-13.0 7- 21

Ethion 27-65 62-245

DDT 113-118 2 510



and incorporate large amounts of sand in globules.
Thus, depending upon which of these processes is
predominant, different types of oil spills can be
expected to have somewhat different effects. Com-
plete understanding of the toxicity and ecological
effects of oil spills will probably require extensive
studies of the effects of individual components, or
at least of the classes of components which make
up the original oil. The divergent scientific views
found in the literature today probably stem from
the lack of comprehensive data. Only a few oil
spills have had adequate scientific investigation, and
our understanding of the ecological effects has chang-
ed and developed greatly over the last few years.
Some earlier studies of the effects of oil suffered
from inadequate methods of analysis. It is only
recently that the development of gas chromatography
has made it possible to isolate and identify various
fractions of oil and to follow these as they enter the
marine ecological system and are transferred from
organism to organism.

The oiling and subsequent death of large numbers
of marine birds is one of the earliest and most ob-
vious effects of oil spills.

When an oil spill occurs near shore or an oil slick
drifts to the intertidal zone and beaches, extensive
mortality of marine organisms is found, including
species of commercial value.

Two of the most publicized oil spills in recent
years were the wreck of the tanker Torrey Canyon
and the blowout of an oil well at Santa Barbara, Cal-
ifornia. Both of these disasters occurred offshore
in relatively deep water. Although the oil reached
the beaches in both cases, only the edges of the slicks
were involved and they may have been well diluted
and modified by evaporation and sinking before
reaching the beach. Entire plant and animal com-
munities in the intertidal zone at Santa Barbara
were killed by a layer of encrusting oil which was
often 1 or 2 centimetres thick. At other locations
where the oil was no t so obvious, intertidal orga-
nisms were not severely damaged, at least during
the few months after the beginning of the blowout.
A large number of intertidal organisms and organisms
on the beach were killed in the water of the Torrey
Canyon spill, but it was impossible to distinguish
between the effects of the oil itself and of the deter-
gents and dispersants used in an effort to control
the oil pollution.

A relatively small oil spill in West Falmouth,
Massachusetts (1969), has perhaps been the most
intensively studied of any in history. Massive de-
struction of marine life occurred immediately after
the accident. A wide range of fish, shellfish, worms,
crabs, and other crustaceans and invertebrates were
affected. Bottom-living fish and lobsters were killed
and washed ashore. Within a few days most of

130

the dead animals had vanished and the visual evi-,
dence of the oil had almost disappeared. Careful
chemical and biological analyses revealed, however,
that even a year and a half after the spill, identifiable
fractions of the source oil could be found in organisms
surviving on the perimeter of the area.

One important observation of the West Falmouth
study is that the hydrocarbons ingested by marine
organisms may pass through the wall of the gut and
become part of the lipid pool. When dissolved with-
in the fatty tissues, even relatively unstable hydro-
carbons are preserved because they are protected
there from bacterial attack and can be transferred
from prey to predator and possibly to man.

Hydrocarbons in the sea can be decomposed by
marine micro-organisms. Very little is known, as
yet, about the rate of this degradation, but no single
microbial species will degrade whole crude oil.
Bacteria are highly specific and several species are
needed to decompose the numerous types of hydro-,
carbons in a crude oil. In the process of decomposi-
tion, intermediate products are formed which may re-
quire still other species to continue the process (ZoBell,
1969). Unfortunately, the most readily attacked
fraction of crude oil the normal paraffins is
the least toxic one. The toxic aromatic hydrocarbons,
especially the carcinogenic polynuclear aromatics,
are not rapidly attacked.

The fact that coastal waters are not devoid of ma-
rine life even after decades of oil contamination
indicates that the sea is capable of recovery from this
type of pollution. But the fact remains that once
the recovery capacity of an environment is exceeded,
deterioration can be rapid and catastrophic; and we
do not know how much oil pollution the ocean
can accept and still recover.

Although accidental oil spills are spectacular
events and attract great public attention, they are
responsible for only about 10 percent of the total
amount of oil entering the marine environment.
The remaining 90 percent of the oil contamination
originates in the normal operation of oil-carrying
tankers, merchant and naval vessels, offshore pro-
duction, refinery operations, and the disposal of oil-
waste materials. Table 111-3 shows the contributions
from these various sources for 1969 and estimates
of the amounts which may be expected in 1975
and 1980.

Two sources of oil contamination of the sea are
not listed in this table: the natural seepage of oil
from underwater oil reservoirs and the transport of
oil in the atmosphere and its precipitation on the
sea surface. The seepage source is probably small
compared to the direct input to the ocean, but atmo,
spheric transport, which includes evaporated hydro
carbons and those emitted by engines after incomplete
combustion, may be greater than the direct input.



Tankers flushing oil tanks at sea

After discharging their oil, tankers sail with sea-
water ballast to maintain stability and manoeuvra-
bility at sea. It has been customary to discharge
this ballast water at sea and to clean the tanks before
entering the port of loading. The eastern Mediter-
ranean was heavily polluted with oil before the clos-
ing of the Suez Canal because of this practice. By
international agreement 4 some regulations have been
adopted to reduce this form of pollution (including
the discharge of ballast and cleaning of tanks, which
are supposed to take place at least 50 miles from
shore), but the present methods of monitoring and
surveillance are inadequate.

A shown in Table 111-3, normal tanker operations
added 530 000 tons of oil to the sea in 1969. The
introduction of the process known as "load on top"
(LOT), by which more than 98 percent of the oil which
would otherwise be released to the sea can be recover-
ed, has drastically reduced the amount of deliberately
discharged oil. Without this method, which is used
by about 80 percent of tankers operating at present
throughout the world, the contamination of the sea
would be about five times greater than is is today.

The projections for 1975 and 1980 in Table 111-3
show minimum values based on the assumption
that all tankers are converted to the LOT control
procedure, and the maximum value is based on the
assumption that the ratio remains the same as it
is today. This one control method, if used consis-
tently, can do much toward avoiding excessive con-
tamination of the ocean by oil.

TABLE - ESTIMATED DIRECT PETROLEUM HYDROCARBON
LOSSES TO THE MARINE ENVIRONMENT

(NOT INCLUDING AIRBORNE HYDROCARBONS DEPOSITED
ON THE SEA SURFACE)

Tankers

Other ships

Offshore production . .

Refinery operations . .

Oil wastes

Accidental spills .

TOTAL

Total crude oil production

1969
1975 (estimate)

(mini-
mum)

(maxi-
mum)

1980 (estimate)

(mini-
mum)

(maxi-
mum)

Million tons

0.530 0.056 0.805 0.075 1.062

0 500 0.705 0.705 0.940 0.940

0.100 0.160 0.320 0.230 0.460

0.300 0.200 0.450 0.440 0.650

0 550 0.825 0.825 1.200 1.200

0.200 0.300 0.300 0.440 0.440

2 180 2.246 3.405 3.325 4.752

SOURCE: STUDY OF CRITICAL ENVIRONMENTAL PROBLEMS. Man's
impact on the global environtnent. Cambridge, Mass.,
M.I.T. Press. 319 p.

The International Convention for the Prevention of the Pollu-
tion of the Sea by Oil, 1954.
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Other ships

The estimate of oil contributed by cargo ships other
than tankers is of low reliability because the data
available are inadequate for a more precise evalua-
tion. Some cargo ships also use seawater ballast
at times and all ships pump bilges which are inevi-
tably contaminated with oil. A considerable amount
of oil may enter the ocean from this source.

Offshore oil production

There arc losses of oil from offshore oil rigs, ex-
clusive of those produced by blowouts. Offshore
production of oil under normal operating conditions
may contribute 100 000 tons of oil pollution to
the oceans. At present, offshore production ac-,
counts for about 16 percent of total crude oil produc-,
tion. The minimum estimate for 1975 and 1980
in Table III-3 is based on the assumption that this
percentage will remain constant; the maximum esti-
mate assumes it will double. The percentage may be
expected to increase in the future as new underwater
fields are discovered and new technology permits ex-
tension of drilling and production into deeper water.
It seems probable that improved technology and
more rigorous application of existing control mea-
sures could maintain this source of oil pollution at
a minimum.

Refinery operations

Normal refinery operations contributed 300 000
tons of oil to the oceans in 1969. This includes wastes
from the petrochemical production industry. The
minimum estimates for 1975 and 1980 are based on
the assumption that some improved control measures
can be developed, whereas the maximum estimates
assume essentially no improvement and increased use
of oil.

Automotive and industrial oil wastes

Between 500 000 and 1 million tons of au-
tomotive lubricants are annually disposed of as
wastes, and an additional 1 million tons of waste
oil are generated by industry. Very little is known
about the degree to which the disposal of th.ese
waste oils contributes to marine pollution, since
much of the disposal of these wastes occurs by dump-
ing on land. The estimate in Table 111-3 for 1969
is based on the oil content of river waters entering
the sea, which would contribute, on a global basis,
about 450 000 tons. An additional 100 000 tons
are contributed to the ocean by municipal sewage
effluents.

1 820 2 700 4 000



Accidental spills

Accidental spills account for less than 10 percent
of the annual oil pollution of the oceans. About
half of this contribution is from accidents to ships
and half from accidental blowouts of offshore oil
wells. A partial listing of accidental spills in re-
cent years is given in Table 111-4.

The increasing size of tankers provides additional
cause for concern about the possibility of ship-
wrecks and collisions. Tankers of 500 000 dead-
weight tons will soon be constructed and 800 000-
ton vessels are planned. A wreck of one of these
supertankers would make the 118 000 tons of oil
released from the Torrey Canyon seem small. The
cargo of a supertanker is equivalent to about 20 per-
cent of the amount of petroleum entering the ocean
in a single year. The draught of these large ships
will prevent them from entering many existing har-
bours. Offshore loading and unloading facilities with
submarine pipelines leading to shore will be requir-
ed, and this raises the possibility of additional con-
tamination. Since the closure of the Suez Canal the
traffic of tankers coming from the Near East increas-
ed considerably around Africa and this may increase
the risk of accidental spills in this part of the world.

The " blowouts " from offshore oil drilling and
production at present account for a small fraction
of the total influx of oil to the ocean. The Santa
Barbara blowout, for example, released only about
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10 000 tons of oil and the blowout of the producing
well in the Gulf of Mexico released only about 4 000
tons. Technology is available to prevent such blow-
outs and avoiding them merely requires that certain
precautions are applied; but the risk of accidents
of this kind still exists.

Natural oil seepages occur off the coasts of Loui-
siana, Texas, Trinidad, Mexico, Cuba, California, in
the Persian Gulf and perhaps in other offshore areas
having submarine oil deposits. It appears, however,
that the amount of natural seepage into the ocean
accounts for only a small percentage of the present-
day contamination produced as a result of man's
petroleum-connected activities.

Some of these sources of oil pollution can be
controlled more rigorously. Controls which vvould
be adequate to reduce the amount of petroleum hydro-
carbons entering the sea are difficult to visualize for
two reasons: present technology is based on the
continued and increased use of petroleum, asid pro-
duction of oil from submarine reservoirs and sea
transport of oil will increase. The world production
of crude oil in 1969 was nearly 2 000 million tons,
of which somewhat over 0.1 percent was lost to
the sea. Some losses in the exploitation, transpor-
tation and use of a natural resource may be inevitable,
but if this loss ratio cannot be drastically improv-
ed, the oil pollution of the ocean will increase as
our utilization increases.

Data from Smithsonian Institution, Center for Short-lived Phenomena.
'Capacity of vessel: amount released unknown. Other entries are estimated amount of oil released.

TABLE SOME OIL SPILLS AS A RESULT OF TANKER WRECKS AND COLLISIONS

Date Vessel Location Amount Type of oil

18 September 1969 Gironde St. Brieuc, France 1 500 tons Fuel oil
16 September 1969 Florida West Falmouth, U.S.A. 10 000 gal. No. 2 fuel oil

(38 000 I)
4 February 1970 Arrow Nova Scotia. Canada 16 000 tons' Bunker C

13 February 1970 Delian Apollot: Tampa 13ay, Florida, U.S.A. 10 000 gal. "Oil"
(38 000 0

5 March 1970 Ocean Grandeur Torres Straits, Australia 55 000 tons' Crude
20 March 1970 Othello

Katelysia
Tralhavet Bay, Sweden 60-100 000 tons Bunker C

5 May 1970 Polyconunander Vigo, Spain 10 000 tons Light crude
23 October 1970 Kasainatsu Marti Off Japan 375 000 gal. Gasoline

(1 420 000 1)
23 October 1970 Pacific Glory

Allegro
Isle of Wight, U.K. 27 000 tons Crude oil

27 December 1970 Oregon Standard
Arizona Standard

San Francisco Bay, Cal., U.S.A. 1.5-1.9
million gal.

Bunker C

(5.7-7.2 million I)
23 January 1971 Esso Gettysburg New Haven, Conn., U.S.A. 386 000 gal. No. 2 fuel oh

(1.46 million I)
27 February 1971 Wafra Cape Agulhas, S. Africa 64 000 tons Crude oil
14 March 1971 Thuntank 6 Milford Haven, Wales. U.K. 151.9 tons Fuel oil



OTHER ORGANIC WASTES

There are several thousand types of organic chem-
icals produced by industry or as a by-product in
industrial processes. The petrochemical industry is
highly diversified and its wastes contain both organic
and inorganic (e.g., heavy metals, acids, chlorine)
materials. Some of the former cause spoilage of
flavour of marine products, and some are carcino-
genic and may accumulate in the marine products
and thus be transmitted to man. Another danger
exists in the shipping of petrochemicals either as
final products for example, organic solvents
or products for further chemical processing.

A variety of other organic compounds occurs in
the waste material from such industries as pulp and
papr production. A wide variety of problems can
arise from the release of these materials into the
aquatic environment. Water for municipal systems
may be made unfit for human consumption; fish
and other aquatic life may be killed; waters in streams
or around beaches may be contaminated by oil, sticky,
coloured or malodorous materials and become unfit
for recreational purposes; obnoxious odours or va-
pours may evolve from polluted waters to contami-
nate the atmosphere in areas nearby. If these or-
ganic ma.terials are decomposed by aquatic bacteria,
they will have a biochemical oxygen demand, just
as untreated sewage has, and may render the water
anoxic, producing dangerous gases such as hydro-
gen sulphide and methane which will kill most of
the aquatic life in the area.

A general system for rating chemicals on the basis
of toxicity to human beings and to aquatic life, and
their effects on aesthetics is presented in Table III-5.
For each chemical considered, the grade may be
different for each of the three criteria used: for ex-
ample, a water-soluble, tasteless, odourless chemical
may be highly toxic to aquatic life, but have no effect
on aesthetics. Such a chemical released in fresh
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water could be dangerous for human consumption,
but the same material released in sea water would
be relatively unimportant for human toxicity be-
cause the sea is not a source of potable water.

One serious problem in the attempt to rate chem-
icals in such a scheme is that the effect of many
chemicals on aquatic life is unknown; also, hundreds
of new chemicals are produced annually, making
the task of evaluation enormous. A possible method
of simplifying this vast programme of investigation
would be to place the burden of proof of nontoxicity
on those responsible for the pollutant.

INORGANIC WASTES

A large number of inorganic chemicals are added
to the aquatic environment as waste products. These
chemicals range from innocuous to highly toxic,
and in some cases the effect on fresh-water systems
differs greatly from that on the marine environment.
The addition of acids and bases, which are common
waste products of many industrial processes, to
fresh water can have a profound effect, as many
organisms are very sensitive to the acidity or alkalin-
ity of the water in which they live. Sea water, be-
cause of the particular salts it contains, is able to
neutralize acids and alkalis, thus diminishing their
effect on the marine environment. Other elements
already abundant in sea water will have minor effects
when additional quantities are added, but may have
a major effect when introduced to fresh water. Ele-
ments in this category are sodium, chlorine, po-
tassium, calcium, magnesium, and sulphate ions.
Additions of elements such as these to sea water
would make a small percentage change in the con-.
centration and would not affect the biology of the
system; but the same concentration added to fresh
water could have serious effects.

All of the elements present in the soils and rocks
on earth are constantly being eroded and added to

SOURCE: mco/FAo/Unesco/wmo Group of Experts on the Scientific Aspects of Marine Pollution, Report of the First Session (London.
17-21 March 1969). Annex V, p. 5.

Grade Human toxicity Aauatic toxicity Aesthetic effect

o Nontoxic; LD. 15 g/kg Acute threshold limits above
10 000 pprn

No significant pollution: gases and odourless
liquids

1 Practically nontoxic: LID. 5-15 g/kg Threshold limits Mild-odoured light oils and soluble chemicals
1 000-10 000 ppm

2 Slightly toxic: LD. 0.5 to 5 g/kg Threshold limits Mild-odoured oils: boiling point 65.60-169°C
100-1 000 ppm

3 Moderately toxic: LD,0 50-500 mg/kg Threshold limits
1-100 ppm

Light coloured high-boiling oils: odorous
water-soluble compounds

4 Toxic che icals: LDs,, < 50 mg/kg Threshold limits below 1 ppm Heavy oils, coloured or malodorous

TABLE 11E-5. OUT E OF RATING SYSTEM FOR WATER-POLLUTION EFFECTS OP ORGANIC WASTES



TABLE - MAN-INDUCED RATES OF MOBILIZATION OF MA-
TERIALS WHICH EXCEED GEOLOGICAL RATES AS ESTIMATED IN

ANNUAL RIVER DISCHARGES TO THE OCEANS

SOURCE: Study of Critical Environmental Problems (1970).
'Bowen. 1966. - 2 United Nations, Statistical Yearbook. - 1967

data for mining except where noted. -4Consumption.

the aquatic system by natural geological processes.
In many areas of the world man has increased this
rate of erosion by faulty agriculture and forestry,
but even in virgin territories rivers constantly carry
a wide variety of elements to the sea. When man's
activities are small relative to these geological rates
and processes, it can be assumed that his contribution
to the pollution of the aquatic system is minor; but
in some cases it is clear that man-induced rates of

mobilization of minerals are equal to or greater than
the natural rates and that his activities are greatly
accelerating the normal processes. The data in Ta-
ble 111-6 show 13 elements for which the man-induced
rates of mobilization are greater than geological
rates.

The biological effects of the fertilizing elements
nitrogen and phosphorus have been discussed above.
Iron, which shows the greatest man-induced rates
in this table, is a relatively nontoxic material and
has had little impact upon the biology of marine
and fresh-water systems. The huge amount of iron
entering the oceans from the rivers is an indication
of the wastefulness of our utilization of this impor-
tant material.

The remaining elements in the table are toxic to
some degree. The most important in terms of their
impact upon the natural biological systems of the
aquatic environment are mercury, copper, lead,
cadmium, chromium, zinc, nickel and arsenic.
The world production of some of these toxic metals
and their utilization in the United States are presented
in Table III-7.

It is clear that world production of these elements
is increasing and in the course of time they will be
carried to the sea.

As yet there is no clear evidence of any drastic
effect of most of these elements on the aquatic en-
vironment, except for localized incidents of heavy
pollution. Mercury, however, is highly toxic to
both humans and aquatic life and has become widely
distributed in the environment. It is discussed below
as an example of the threat which toxic materials can
be to the natural biological system and to fisheries.

Like other toxic heavy metals, mercury is accu-
mulated in the bodies of organisms, where it remains

SOURCE: Study of Ctitical Environmental Problems (1970).
2 1963 data are from the Minerals Yearbook, 1967; 1964-68 data are from the Minerals Yearbook, 1968. - 2 Chemical Economic

Handboolc, 1969. -2 Minerals Yearbook, 1968.
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1960 1.77 4.53

Thousand

-- 930

metric tons

-- 1 110 98.2

1961 1.92 4.65 -- 932 1 090 108

1962 2.26 -- 5.56 -- 1 010 -- 1 030 108

1963 8.28 2.70 11.8 5.19 2 520 1 060 3 920 1 080 340 114

1964 8.81 2.81 12.7 4.31 2 520 1 090 4 150 1 320 372 134

1965 9.24 2.54 11.9 4.75 2 700 1 130 4 810 1 440 425 156

1966 9.51 2.46 13.0 6.60 2 860 1 200 4 390 1 330 414 171

1967 8.36 2.40 12.9 5.28 2 880 1 150 4 300 1 230 441 158

1968 8.81 2.60 14.1 6.05 3 000 1 200 4 730 1 200 480 '144

Thousand metric tons per year

Iron 25 000 319 000

Nitrogen 8 500 * 9 800

Manganese 440 1 600

Copper 375 4 460

Zinc 370 3 930

Nicicel 300 358

Lead 180 2 330

Phosphorus 180 6 500

Molybdenum 13 57

Silver 5 7

Mercury 3 7

Tin . 1.5 166

Antimony 1.3 40

TABLE - WORLD PRODUCTION AND UNITED STATES CONSUMPTION 2 OF SOME TOXIC HEAVY METALS

Year

Hg
Mercury

Cd
Cadmium

Pb
Lead

Cr
Chromium

Ni
Nickel

World U.S. World U.S. World U.S. World U.S. World U.S.

Geological Man-induced
Element rates' rates2

(in rivers) (Mining)



for long periods of time and functions as an accu-
mulative poison. It is used in many industrial process-
es and can be transported to the aquatic environ-
ment either when it is discharged as an effluent waste
material or carried through the at -nosphere. Metallic
mercury has a high vapour pressure at room temper-
ature and constantly emits vapour into the air;
furthermore, any activity (such as mining and the
refining process) which heats mercury or its com-
pounds also emits mercury vapour. Mercury com-
pounds are used as pesticides, especially for fungus
control in agriculture and until recently were used
for the control of sumes in the pulp and paper
industry. It is also used as a toxic element in an-
tifouling paints, from which it can leach directly
into the sea.

Although inorganic salts of mercury are toxic,
some organic compounds of mercury are even more
so. Through bacteriological activity, mercury in the
aquatic environment is converted to methyl mercury,
which can be accumulated by fish or shellfish and
is extremely toxic to humans. In Japan, 111 cases
of mercury poisoning occurred (with 41 deaths) as
a result of eating fish and shellfish taken from Mina-
mata Bay which was contaminated by effluents from
an industrial plant (Irukayama, 1967).

Several lakes in Sweden and a few coastal regions
in the Baltic have become so contaminated with
mercury that sale of fish caught in them has been
prohibited. In the spring of 1970 the Canadian
part of Lake St. Claire was closed to fishing because
of excessive mercury content of the fish. Later,
parts of Lake Erie were found to be so contaminated
that fishing for certain species was also prohibited
there. SiTICe that time it has been demonstrated that
some fish and waters in 20 states of the United States
are contaminated with mercury. The United States
Food and Drug Administration is carrying out a
nationwide investigation in the attempt to identify
and eliminate mercury contamination of freshwater
fish. In the meantine, the authorities guarantee
that freshwater fish released to the market is per-
fectly safe and wholesome. But the high concen-
trations found in certain ocean fish such as tuna
and swordfish have adversely affected the market
situation and economy of fisheries.

Mercury, as all other heavy metals, is a valuable
natural resource. In industrial use it can in many
cases be recovered and recycled at a high level of
efficiency, but its use as a fungicide and for the treat-
ment of seeds does not permit its later recovery and
reuse, and this has led some countries to restrict its
utilization.

Lead is another example of heavy-metal toxic
material that has become widely distributed in the
global environment. Tetraethyl lead has been added
to gasoline for several decades in order to improve
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its " anti-knock " performance in automobile engines.
The lead, emitted into the atmosphere as the gasoline
is burned, has demonstrably affected the growth of
plants near roads with intensive traffic. Like all
other atmospherically transported pollutants, it can
be carried to great distances from the source and
deposited either in particulate form or washed out in
rain upon the sea surface. Its concentration in the
surface waters of the sea has been shown to be in
excess of the normally expected concentration and
in excess of the concentration in deep waters. High
lead concentrations are commonly found in bottom
sediments near population centres.

Specific ecological effects of lead, copper and
zinc have been described. The other toxic heavy
metals are also potentially dangerous in the environ-
ment. Even though they have not yet the dramatic
impact of mercury pollution, they cannot be ignored.

RADIOACTIVE MATERIALS

The problem of contamination of the aquatic en-
vironment by radioactive materials is of a special
and very complex type. Radioactivity may pose se-
rious pollution problems, as radioactive isotopes can
produce not only immediate effects on living orga-
nisms, but, even more important, can produce muta-
tions in the genetic material which would have serious
consequences for later generations. Civil uses of
nuclear energy are strictly controlled in order to
minimize the possible risks to public health or damage
to aquatic resources; but increasing demands for
electrical energy will lead to thc greater use of nuclear
power in the future and the problems of the disposal
of radioactive wastes will require increased attention.

Radioactivity can reach the aquatic environment
from a variety of sources some subject to rigorous
control and others accidental and difficult to predict
and control. Because of the great hazards involved,
the development of atomic energy must continue
to be carefully monitored and regulated.

Fallout

During the period in which atmospheric testing of
nuclear weapons was being carried out vigorously,
the atmospheric and marine concentration of radio-
nucleides rose progressively. The subsequent ban on
atmospheric testing by most of the nuclear powers
brought about a gradual decline in the quantity of
radioactive materials in the atmosphere and the sea,
through radioactive decay and by deposition in bot-
tom sediments.

When nuclear weapons are exploded in the atmo-
sphere, the radioactive debris can be introduced at
very high levels and achieve a global distribution in
a relatively short time. The larger particles return



quickly within a few kilometres of the source as
fallout, but the finer materials can be transported
around the earth and can remain airborne for sev-
eral years. As a result of early weapons testing,
radioactivity can be detected in all ground and sur-
face waters of the world. Except in localities adja-
cent to the bomb tests, there have been no serious
effects on the biology of fisheries resources of the
sea because of this activity.

Nuclear-powered ships and submarines

Nuclear-powered ships and submarines are care-
fully designed to avoid radioactive contamination of
the environment. So long as adequate precautionary
methods are followed there is no apparent danger
of radioactive contamination from this source.

Nuclear power plants

The anticipated increase in the use of nuclear energy
for the production of power will carry with it an
inevitable increase in the amount of radioactive
wastes. Within the next few decades large volumes
of high-level radioactive wastes will be accumulated
and must be disposed of in a way which will not en-
danger the environment.

These high-level wastes are produced in fuel-process-
ing plants in which waste fission products are separat-
ed from the unfissioned uranium, which then can
be reused. In general, high radioactivity liquid wastes
are stored in large concrete or steel tanks at sites
of production and are not released into the environ-
ment. In the course of time, these elements will
revert to nonradioactive isotopes by natural radio-
active decay. To prevent undue contamination of
the environment, however, the storage must be safe
for centuries since the half-life of the critical elements
in a fission product mixture is measured in terms of
decades. For example, the half-life of strontium 90
is 27.7 years, and that of tritium is 12.3 years.

Low-level wastes are also produced as a result
of the application of nuclear energy. Maximum
permissible release rates have been set for drink-
ing water; these depend not only on the type of ra-
diation for the element but also on the way in which
the element is stored or excreted by the human body.
As long as low-level wastes meet these drinking-water
standards, they are commonly released directly into
the environment, the assumption being that as long
as the level of radioactivity is deemed safe for human
consumption, it will have no adverse biological effects
in the environment. Some of the radioactive ele-
ments can be reconcentrated either by adsorption on
sedimentary materials or by absorption by the biolog-
ical system. Some of the biological concentration
factors can be in the thousands, even in the hundreds
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of thousands. Additional studies are needed in the
aquatic environment to determine whether, in fact,
the maximum permissible concentrations for drink-
ing water constitute a real safeguard of the aquatic
ecosystem.

Other sources

Other sources of radioactive pollution of the aquat-
ic environment include laboratory experiments with,
and medical uses of, radioisotopes. The level of ra-
dioactivity in these uses is vigorously controlled
to protect the individuals exposed to the radioactivity.
Waste liquids produced in this way are generally low
enough in concentration to be disposed of in the
sewage system. Contaminated solid materials such
as laboratory glassware have been encased in weighted
drums and disposed of at sea. The most common
treatment of this solid waste material at present is
to bury it on land in specified radioactive-waste dis-
posal sites.

Whenever radioactive wastes are released into the
environment, continuous monitoring should eval-
uate the buildup of radioactivity. The monitor-
ing should emphasize analysis of organisms and sed-
iments, as it is in this part of the ecosystem that
accumulation can be expected. So far, however,
control of radioactive pollution of the environment
has maintained concentrations low enough so that
no adverse effects in the aquatic biota have been
found, except for the immediate environs of nuclear
weapons tests and an occasional accidental release
of radioactive material. Considering the degree of
potential danger of radioactive contamination of the
environment, as the world develops additional nu-
clear power plants these controls should be strictly
maintained through international agreements.

WASTE HEAT

Waste heat is a by-product of many industrial
processes, especially from the production of electrical
energy. Most of the thermal energy utilized is dis-
persed into the atmosphere, and this includes much of
the waste heat from power plants. The heat used in
internal combustion engines and in heating houses
and commercial establishments is all released into
the atmosphere; but some, produced in air condition-
ing, in industry and in power plants, is released to
the aquatic environment.

The use of fossil fuels for all purposes has been
expanding at a rate considerably greater than the
rate of growth of the human population. Table
111-8 shows the world production of fossil fuels from
1950 to 1967. The total tonnage of fuels produced
during this period has more than doubled, with



TAB 1-8. WORLD PRODUCTION OF FOSSIL FUELS, 1950-67

After 1962, lignite production figures were given in metric
tons coal equivalent. For 1960, 1961, and 1962 (the only years
for which there is overlapping data), the apparent conversion
factor is 1 metric ton lignite = 0.44 metric ton coal equivalent.
This same factor was used in the later data.

2 Includes natural gasoline.
' Assumed density of 8 x 10-2. g cm-3 Cl 000 m' = 0.8 metric

ton) (President's Science Advisory Committee (PSAC), 1965).

large increases in the production of all types of fossil
fuel except coal, which has remained fairly constant.

The United Nations, in its statistical report on
world energy supplies, has estimated that between
1970 and 1980 world thermal waste energy will
nearly double and will increase almost sixfold be-
tween 1970 and 2000.

In many ways, waste heat is a unique type of
pollutant. Seasonal temperature variations are char-
acteristic of any aquatic environment. Also, the
amount of heat reaching the earth from the sun
far exceeds the amount man produces by burning
fuels or in nuclear power plants. However, ranges
of normal temperature fluctuations in the aquatic
environment differ greatly from one region to another.
In the oceans, fluctuations are least in the equatorial
regions and in the arctic regions and greatest in
the mid-latitudes.

Organisms adapted to these natural fluctuations
have developed and frequently the distribution of
species is closely correlated with the temperature
characteristics of the water.

The disposal of waste heat to the aquatic environ-
ment has not as yet been a serious problem except
in a few very localized areas. In passing through
a power plant, the water used for cooling may be
warmed 15°C above the ambient temperature at the
intake. Since this water is warmer than the envi-
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ronment into which it is discharged, it is less dense
than the receiving waters and spreads out as a plume
at or near the surface. The excess heat is dissipated
by mixing with the surrounding water mass and by
exchange with the atmosphere, primarily through the
evaporation of the surface water film.

Alabaster (1963) has pointed out that the summer
temperature of normal, relatively unpolluted river
water was raised by as much as the range from 6.3 to
10.4°C at six different thermoelectric stations in the
United Kingdom; the temperatures of the rivers
downstream of course depended on the distance
from the heated effluent outfall and on the degree
of mixing.

Nuclear power plants may be expected to supply
an increasing amount of electrical energy in the fu-
ture. This has two important connotations for aquat-
ic pollution by waste heat. In the first place, in
their present stage of development nuclear power
plants are less efficient than the fossil fuel plants;
thus, for a given unit of energy they produce more
waste heat. In the second place, in order to be
economical they must be comparatively large and
they therefore require larger volumes of cooling
water. Because of this large demand for cooling
water, many of the proposed nuclear power plants
are being built on lalces, estuaries and coastal re-
gions. It is estimated that world energy consumption
will double in the next decade and nuclear production
of energy is expected to increase fifteen times (Study
of Critical Environmental Problems, 1970, p. 294-295).

Although waste heat has not as yet caused serious
problems in the aquatic environment, there is no
reason for complacency if the projections for future
demands for energy are to be met. Disposal of the
waste heat produced by meeting the increased world
demands for energy may create problems which we
are not faced with today. For instance, it is not
known how much waste heat will be dissipated direct-
ly to the atmosphere by means of cooling towers
and how much will be added to the aquatic environ-
ment. Protection of living resources of the aquatic
environment may force more and more atmospheric
disposal; but this will in turn produce additional
problems (which are beyond the scope of the present
discussion).

The problems accompanying the disposal of waste
heat to the aquatic environment differ depending
upon the chat acteristics of the environment which is
being used. In tropical environments many orga-
nisms live at or near the upper temperature limit,
either for survival or for breeding. Organisms liv-
ing near their upper limits of temperature tolerance
can be adversely affected by even a small change
in the temperature of the water. In temperate waters
the disposal of waste heat in winter can upset the
reproductive cycle of organisms which generally breed

Year Coal Lignite Refined
oil fuel'

Natural
gas

Million itetric tons
1950 I 340 530 445 155
1951 1 375 550 530 180
1952 1 375 550 585 200
1953 1 380 555 605 210
1954 1 375 550 635 220
1955 1 500 630 705 240
1956 1 595 665 770 260
1957 1 625 765 795 285
1958 1 665 825 830 305
1959 1 730 845 900 345
1960 1 810 875 970 375
1961 1 625 905 I 030 405
1962 1 675 905 1 115 440
1963 1 740 965 1 210 480
1964 1 800 1 005 1 315 525
1965 1 815 1 030 1 410 565

1966 1 845 1 OSO 1 525 610

1967 1 750 1 040 1 630 655

SOURCE: Study of critical environmental problems, 1970 (from
United Nations, World energy supplies).



only during spring with the slow rise of temperature,
causing spawning and production of larvae during a
period of low food production. This can only result
in a loss of reproductive potential. During summer
the temperatures may rise to lethal limits, as in the
tropics.

There are a number of ways in which waste heat
could be used for beneficial purposes. These will
be discussed below.

SOLID WASTES

The disposal of solid wastes (a mixture of commer-
cial and household rubbish such as paper, bottles,
cans, etc.) has become one of the most urgent and
difficult problems of the crowded urban centres of
developed countries, and sea disposal of this waste
material is being used increasingly. The automobile
is also a source of considerable solid waste. During
the life of a car several sets of tires may be worn out
and discarded and eventually the automobile itself
is junked. Efforts are being made to develop meth-
ods of recycling the valuable materials in automo-
biles, but as yet the process is far from complete.
Other types of solid waste are the sludge produced
in sewage treatment plants, which is already being
dumped at sea in certain localities, and the spoils
from the dredging of harbours, which are either
used as a land fill along the shore or dumped in the
ocean. Building rubble and stone are mostly used
for land fill, but some of them are also finding their
way into the sea. The impact of the disposal of
these different materials into the sea will range from
innocuous to damaging (see below).

The amount of household and commercial rubbish
to be disposed of varies greatly throughout the world.
In the United States, the present rate of production
of this type of rubbish is about 2.2 kilogrammes per
caput per day, and, with an increase in population,
is expected to increase to 3.4 kilogrammes per
caput per day by the end of the present decade. This
is about 50 times as much waste as is produced per
caput in India. Throughout most of the world this
type of material is now being used as land-fill, but
land for this purpose is rapidly becoming less avail-
able and more expensive.

In some countries proposals have been made to
collect and bale household and commercial waste
for transportation to the sea, where it would be
dumped in waters 1 000 metres deep or more. It
will be necessary for the bales to be compacted to a
density greater than seawater so that they will sink
and no loose floatable objects are released in the
process of dumping. Among the suggestions are
that the bale be wrapped in plastic to avoid any
leaching of materials.
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It has been shown by Jannasch (1971) that the
rate of decomposition of organic material at the
high pressure and low temperature of the deep sea
is very much slower than it would be at the same
temperature, but at atmospheric pressure. The or-
ganisms in the deep sea have evolved in an extremely
constant environment and they are, therefore, not
adapted to the unusual stresses which confront or-
ganisms in more variable situations.

The ecological effects of such waste disposal are
still entirely unknown and should be investigated
before extensive dumping is undertaken.

The disposal of old automobiles and tires at sea
has been done so far largely on an experimental
basis in an effort to determine whether artificial
reefs can be created which will improve fishing.
There is evidence that fish catches have increased,
but it is not yet certain whether this represents an
aggregation of fishes already in the area or an actual
increase in the productivity of the fishery.

Where the sewage sludge of some large cities
has been regularly dumped in the same defined areas,
it has been observed that normal bottom popula-
tions have been eliminated or heavily affected, both
in abundance and composition (Pearce, 1970).

Laboratory tests have shown that sludge deposits
can cause necrosis of the shells of lobsters and
crabs and tend, to clog their gills, so that survival
of the species in contact with the sludge deposits
is very brief.

Many problems related to this operation require
further investigation. It is not known, for example,
how much of the material being dumped is accu-
mulating and how much is being decomposed. Be-
cause the marine environment has a tremendous
capacity to recover from abuse, it is possible that
during the early years of such dumping operations
the sludges were being decomposed and made in-
nocuous by the normal biological processes; but
when the rate of delivery of organic waste materials
to an aquatic environment exceeds the capacity of
the environment to recover, the rate of deterioration
can be rapid and sometimes irreversible.

Dredging spoils collected in polluted harbours can
be as disastrous in ecological effect on the bottom
populations as sewage sludge.

The possibility of recovering sand, gravel and min-
erals from the deep sea is being investigated. Sand,
gravel and oil are now being recovered in the shal-
lower waters of the continental shelf. If deep sea
mining becomes a reality, it will certainly produce
particulate waste materials which would be sus-
pended in the water for an indeterminate period of
time; when these particles settle on the bottom in
quantities, they could smother bottom populations,
even if the waste is nontoxic. Any sediment in-
troduced into tropical reef areas could be particu-



lady disastrous because many reef organisms are
especially sensitive to increased sedimentation. These
are not yet pollution problems, but the effects on
the environment of mining operations at sea should
be considered in developing plans.

For a variety of reasons, waste disposal operations
at sea should be considered a temporary and interim
solution to the disposal problem. In the cases of
garbage, sewage sludge and dredging spoils, where
ecological damage has already been clearly demon-
strated, alternative methods of disposal should be
searched for and used. Our use of the deep sea
may be very different a generation from now than
it is today, and as with all our natural resources

it should be preserved for future generations.

Effects of pollutants on fisheries

Various comments have been made in the preced-
ing sections about the effects of specific pollutants
on living aquatic resources. In most cases, how-
ever, we do not have adequate information to assess
the total biological effects. If severe damage occurs,
as in the eutrophication of a lake or mass mortal-
ity of fish, the effects are self evident. Pollution is,
however, an insidious process which may continue
for years with no apparent effects until the rate of
discharge exceeds the capacity of the system to re-
cover. The purpose of this section is to discuss
briefly the kind of information needed in order to
assess the effects of pollution on fisheries resources.

BIOLOGICAL EFFECTS

The acute toxicity of a pollutant is generally eval-
uated by means of a bioassay test which deter-
mines the concentration required to kill one half of
the test organisms in a given period of time. As
different organisms have different degrees of resis-
tance to a particular toxic material, the selection of
the test organism has a bearing on the interpretation
of the results of bioassays. Ideally, the species is

used which should be protected in the environment,
either because of its own economic value or because
of its value as a food supply for other species of
economic value.

One of the great advantages pf the bioassay is
that it measures the total effect of the pollutant (which
may be a mixture of many compounds) on the orga-
nism. Synergistic, or antagonistic, effects among var-
ious compounds should be evaluated. It is thus
possible to measure the total effect without neces-
sarily knowing which constituents or combinations
of the waste material are the causes of the toxicity.

When the results of a bioassay are available, the
permissible levels of concentration are generally set

139

at a fraction (commonly 1 to 10 percent) of the con-
centration found to kill 50 percent of the individuals
in the test in a fixed short period of time, usually
48 or 96 hours.

In the bioassay test for acute toxicity many
logical effects of pollution may not appear those
which are slow to develop or to produce a general
debility which might interfere with some of the
normal life functions of the organism, rather than
killing it directly. As long-term exposure to sub-
lethal concentrations may be necessary to produce
such effects, evaluation of this type of action is
difficult in a laboratory analysis. There are many
ways in which pollutants might affect a given popu-
lation without being lethal to the adult organism
used in the test:

Migrations

Sublethal concentrations may interfere with
the normal migration patterns of organisms.
The mechanisms used for orientation and naviga-
tion by migrating organisms are not well known,
but in some cases chemotaxis clearly plays an
important role. Salmon and many other anad-
romous fishes have been excluded from their
home streams by pollution, though it is not
known whether the reason is that a chemical
cue has been masked or because the general
chemical environment of pollution is offensive to
the fish.

Behaviour

Much of the day-to-day behaviour of a species
inay also be mediated by means of chemotaxic
responses. The finding and capture of food and
the search for a mate during the breeding season
are included in this category of activity, and
again, any pollutant interfering with the chemo-
receptors of the organism would interfere with
the behavioural patterns essential to the survival
of the population.

e) Incidence of disease
Long-term exposure to sublethal concentra-

tions of pollutants may make an organism more
susceptible to a disease. It is also possible that
some organic pollutants may provide an environ-
ment suitable for the development of disease-
producing bacteria or viruses. In such cases, even
though the pollutant is not directly toxic to the
adult organism it could still have a profmmd effect
on the population of the species over a longer
period of time.

d) Life cycle

The larval forms of many species of organisms
are much more sensitive to pollution than are



the adults which are commonly used in the bioas-
say. In many aquatic species millions of eggs
are produced and fertilized, but only two of
the larvae produced need grow to maturity and
breed in order to maintain the standing stock
of the species. For these species, the pre-adult
mortality rate is enormous even under the best
of natural conditions. An additional stress on
the developing organisms might cause failure of
enough individuals to survive and maintain the
population of the species. Interrupting any stage
of the life cycle can be as disastrous for the popu-
lation as death of the adults from acute toxicity
of the environment.

e) Physiological processes
Interference with various physiological process-

es, without necessarily causing death in a bioas-
say test, may also interfere with the survival of
a species. DDT depresses photosynthesis in plank-
tonic algae, but only at concentrations greater
than its solubility in water. No direct effects of
this potential inhibition have been observed in
the field.

Respiration might also be adversely affected,
as could various other enzymatic processes by
sublethal concentrations of pollutants. The ef-
fect of DDT and its decomposition products on
the shells of bird eggs is probably the result
of interference with enzyme systems. Mercury
is a general protoplasmic poison, but has its
most damaging effect on the nervous system. In
humans this is known to be serious and similar
observations exist for marine mammals (e.g.,
seals). How it affects fish and other aquatic
organisms in sublethal concentrations is still un-
known.

L) Nutrition and food chains
Pollutants may interfere with the nutrition of

organisms by affecting their ability to find prey,
by interfering with digestion or assimilation of
food, by contaminating the prey species so that
it is not accepted by the predator. On the other
hand, if predator species are eliminated by pol-
lution the prey species may have an improved
chance of survival. An example of the latter
effect was shown in the kelp resurgence after
the oil spill in Tampico Bay, California (North,
1967). The oil killed the sea urchins which
used young, newly developing kelp as food and
the kelp beds developed luxurious growth within
a few months.

Genetic effects

Many pollutants produce genetic effects which
can have long-range significance for the survival
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of species. Radioactive contamination can cause
mutations directly by the action of radiation on
the genetic material. Oil and other organic pol-
lutants may include both mutagenic and carci-
nogenic compounds. From genetic studies in
general it is known that a large majority of
mutations are detrimental to the survival of the
young, and many are lethal. Little is known
about the intensity or frequency of genetic effects
of pollutants except for those caused by radio-
active materials, in which the mutation rates
have been measured.

ECOLOGICAL EFFECTS

Effects of pollution on the aquatic ecosystem are
the most difficult to establish and evaluate. Each
environment is somewhat different, but the species
inhabiting any given environment have evolved over
long periods of time and each individual species in
a community plays its oWn role. Any additional
stress, whether natural or man-made, will tend to
eliminate some species, leaving only the more resis-
tant and tolerant forms to survive. The effect may
be either direct on the species involved or indirect
by the elimination of a food supply. For some of
the species in the system the result may be beneficial,
through the removal of predators or by stimulated
and accelerated growth of their prey.

It is perfectly clear that man, through his numbers
and his actions, is having increasingly pronounced
effects on organisms, populations, and entire ecosys-
tems. The process of eutrophication often happens
sufficiently rapidly that everyone is aware that an
ecological catastrophe has occurred. Through eu-
trophication, a system once aesthetically pleasing
and economically valuable is transformed into some-
thing far less atractive or even malodorous and of-
fensive. The effects of eutrophication, at least in
freshwater systems (where it has happened frequen-
tly), are quite well understood at the ecosystem level;
ecosystem effects of toxic materials have been less
thoroughly studied.

Many people willingly accept the consequences of
our advanced technology that are markedly del-
eterious to individual organisms, populations, and
even, in some cases, to small inshore communities;
but when an entire large ecosystem undergoes trans-
formation most people become alarmed. How could
man llave unwittingly destroyed the great value of
Lake Erie an area over 400 kilometres long and
100 kilometres wide as Ile has over the period
of a few decades? Of course, it was not entirely
unwittingly, since nearly a century ago biologists
warned us of what was likely to happen to this
lake. Only when society as a whole recognizes
that a large-scale catastrophe has occurred due to



its own carelessness does it seek ways to manage
its demands on ecosystems in such a way that they
can be accommodated without triggering deleterious
transformation. To provide answers we need theory
at the ecosystem level of organization, as theory at
the species and population levels, however refined,
is too limited in scope to answer the questions that
arise at the more highly organized levels of the eco-
system.

The study of the effects of pollution on ecosystems
may be undertaken by considering pollution as an
additional stress on the mechanisms that keep eco-
systems organized. Unless the living parts of an
ecosystem are already under marked external stress
the early effects of the introduction of toxic pollu-
tants will involve only the extinction of particularly
susceptible species leaving the more resistant forms
in a somewhat disorganized community. In com-
munities already under stress, relatively low levels of
pollution may cause them to break down or be
transformed, with obvious unpleasant symptoms.

Estuaries and intertidal regions are naturally
exposed to conditions of unusual stress; the ebb and
flow of the tide and fluctuating fresh river water
flow create changes in salinity on various time scales
ranging from hourly to seasonally. In the inter-
tidal zone the normal inhabitants are exposed to
air when the tide falls; they are also subjected to
vigorous wave action on exposed beaches and head-
lands. Unique assemblages of organisms, some of
them of great economic value, like shrimps and
oysters, have evolved and manage to survive these
rigorous conditions if their surroundings remain un-
polluted.

Pollutants are commonly released into aquatic
ecosystems under conditions or in locations of high
abiotic instability such as lakes, streams, estuaries,
or intertidal zones; mangrove swamps and coral
reefs, of great potential for aquaculture, are partic-
ularly vulnerable to such stress. Also, the rate of
discharge usually varies considerably. The imme-
diate effect of these conditions is that at any fixed
point in the habitat the concentration of a pollutant
varies markedly at times, but not in such a way
that a community can adapt itself to the variations
for example, in the way that all temperate commu-
nities adapt themselves to pronounced seasonal phe-
nomena. The result is that short-lived opportunists
are likely to be favoured in areas subject to aquatic
pollution.

Any single toxic substance may well be equally
virulent toward long-lived or short-lived species in
the normal aquatic community. Except where poi-
sons near an outfall are always sufficiently concen-
trated to be lethal, as in continuous discharges in
stable environments, they will act discontinuously
through time. Where water mass instabilities are
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such that occurrence of poisonous concentrations
averages once a week, it is possible for organisms
with much shorter life spans to flourish briefly,
with enormous population fluctuations. Where con-
centrations occur once a month, a community may
evolve rapidly through a successional sequence in-
volving a few longer-lived organisms before the next
toxic flood destroys it again. Where lethal dosages
are as infrequent as once a year, the succession
may go to the stage of some fish of medium life
span, particularly if migration into the area is
relatively free. On the basis of this description it
appears that the ecological community nearest an
outfall should be most primitive from a successional
viewpoint, and there should be a successional gra-
dient or cine toward the usual climax community
of an unpolluted environment, as distance from the
outfall increases.

The effects of pollutants that are also effective
plant nutrients are somewhat similar, though for
different reasons. In situations in which nutrients
enter the well-lit upper zone of deeper waters, the
most opportunistic phytoplankters can become im-
portant components, at least periodically. Some of
these, such as certain blue-green algae or red-
tide organisms, are poisonous to fish and act to
reduce diversity and stability by causing their death.
Windrows of dead fish floating at the surface or on
the beaches are a common result of red-tide outbreaks.
Also, dense blooms of these opportunists can burst
out at rates far outstripping the herbivorous zoo-
plankton, but not the protozoan or bacterial decom-
posers. A combination of diurnal oxygen depletion
due to phytoplankton respiration and/or decomposi-
tion by protozoans and bacteria can reduce oxygen
to levels detrimental to fish, thus serving to drive the
successional character of the community back to
primitive stages.

The possible direct economic effects at the ecosys-
tem level of pollution on a fishery thus become
apparent: species that manage to survive the poisons
or those that benefit from excessive plant nutrients
tend to be small, short-lived, low-valued opportunists
requiring sophisticated and costly technology for
effective exploitation. The yield from an enriched
body of water, in terms of weight, may be higher
than in the original nonertriched waters but usually
the value per kilogramme of fish harvested is much
less than before, resulting in a net loss to the fisher-
man. If the waters become too enriched or toxic,
yield also declines in terms of total production.

POSSIBLE BENEFICIAL EFFECTS

The ideal solution to aquatic pollution problems
is to develop means whereby wastes can be recovered
and reused or, in cases where disposal is essential,



to do so in a way in which it will improve the aquatic
resources and environment. Waste products such as
toxic heavy metals cannot be used for enrichment
of the environment, and these must be removed from
effluents at the source. It should, however, be pos-
sible to use nontoxic domestic sewage and waste
heat for this purpose under favourable conditions.
Experience in different parts of the world, although
limited, has clearly demonstrated the feasibility and
efficiency of the recycling and reuse of nontoxic
pollutants.

Use of organic wastes for fish culture

Organic wastes (domestic sewage, wastes from food
processing industries, etc.) can be treated biologically,
as they constitute food for aquatic aerobic micro-
organisms which eventually become excess sludge
and create serious disposal problems. However,
it is possible to continue the food chain through fish
culture systems: phytoplankton-zooplankton-bottom
fauna-fish. In some countries use of treated or par-
tially treated sewage for fish culture is a traditional
practice and in others full-scale experiments (Allen,
1969 and 1970) have been conducted recently with
very successful results, producing over one ton of
fish per hectare per year without additional feeding
or fertilization. Not only is this a form of utiliza-
tion of wastes, but also an additional method of
waste treatment in which organic matter is mineraliz-
ed, nutrient content considerably reduced and a prod-
uct of value to man produced.

Conventional biological methods of waste treat-
ment depend on continuous operation. It is not
possible to obtain full effectiveness in a treatment
plant until about one month after the beginning of
its operation. This creates a serious treatment prob-
lem for factories such as beet-sugar refineries in
which production is seasonal. Recent experiments
in Poland have, however, demonstrated that such
organic wastes can be efficiently treated in fish
ponds without any time lag, obtaining in addition
a fish production of about 600 kilogrammes per
hectare.

Major handicaps to the wider use of sewage for
fish culture have been the fear of public health haz-
ards and the aesthetic objections of some consumers;
but with the increasing acceptance of recycled waste
water for human consumption and recreational pur-
poses, it can be expected that these prejudices will
diminish. As for public health hazards, there is no
risk of diseases caused by the consumption of properly
cooked fish from treated sewage-fed ponds. There
is an urgent need for further pilot-scale studies under
different conditions, particularly in the tropics, to
enable the wider use of sewage as a fertilizer in aqua-
culture and as a means of pollution control.
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Use of thertnal effluents

Temperature is one of the limiting factors in bio-
logical productivity. The problem of the disposal of
water heated in the process of cooling equipment
or condensing steam can be serious. If returned to
a stream, the temperature may rise to a level not
tolerated by fish and the entire stream may change
ecologically. Caution should, therefore, be used in
installing thermal power stations or industries that
use water for cooling purposes.

There are many possible ways of utilizing waste
heat from power plants to improve aquatic resources
and the environment. Perhaps the most suitable use
in northern waters would be for the improvement
of aquaculture. In the temperate regions many spe-
cies of fish and shellfish grow during only a brief
part of the year because the waters are too cold for
growth during the winter. In the United Kingdom,
water from power plants has been used for the grow-
ing of plaice and sole in tanks and ponds, and it
has been demonstrated that these fish can be brought
to marketable size about two years earlier than if
left in their natural conditions. The use of heated
water for fish culture is now being actively investi-
gated, with encouraging results, in many European
countries and in North America.

Another positive use of thermal effluents would
be to discharge them at some depth in the sea in order
to produce an artificial upwelling. In many parts
of the world, the productivity of the aquatic environ-
ment is limited by a lack of nutrients in the surface
waters. Waters below the depth to which sunlight
can penetrate with sufficient energy for photosyn-
thesis are relatively rich in these nutrients. The
warmer water, being less dense than the receiving
waters, would entrain and carry these nutrient-rich
waters to the surface and increase the fertility of
the area. It should be pointed out that undesir-
able eutrophication need not occur, as the process
would be closely regulated.

Still another use for thermal effluents in northern
waters might be to maintain harbours ice-free dur-
ing the winter by releasing the warm water along
channels leading to the open sea. It is unlikely
that this would prevent the entrance of floating
and drifting ice into the harbour, but it is conceivable
that a channel could be kept from freezing over
solidly and could be used by fishing fleets during
the entire year.

EFFECTS ON FISHING AND FISHERY PRODUCTS

Size of catches and landings of commercially valu-
able aquatic organisms, including plants, may be
influenced in numerous ways, directly or indirectly,
by pollution: the reducing of stocks by spectacular



mass mortalities; the gradual decline or change in
the composition of populations or whole ecosystems
as a result of interference with fundamental life pro-
cesses; increased competitiveness of individuals; and
increased occurrence of diseases. The discharge of
nutrient-rich wastes may also cause a considerable
increase in production which may or may not enhance
the fishery resources, depending upon which species
are favoured by disturbing or displacing the ecological
equilibrium.

As was mentioned in the preceding section,
aquacultural production can be substantially increased
by the controlled use of organic pollutants as fertil-
izers. But uncontrolled aquatic pollution has, on
the contrary, very adverse effects. In stagnant or
semi-stagnant fish ponds, the dense populations of
fish or fish food organisms are more severely exposed
to pollutants and may therefore concentrate toxic
substances in their tissues to a greater extent. Con-
siderable economic loss has been sustained by aquacul-
Wrists in consequence of such effects. Many highly
productive areas have been made unsuitable for
aquaculture by industrial pollution. Large-scale mor-
tality of fish has been reported in ponds built on
old cotton or rice fields which had been exposed
to repeated pesticide spraying, because of the ac-
cumulation of the residues in the soil. Very high
levels of pesticides have been found in fish cultured
in such ponds. Sedentary animals like oysters and
mussels are more susceptible to pollutants and often
build up high concentrations of toxic substances.
A recent survey in the Indo-Pacific region, which
supports the bulk of the world's aquaculture,
showed that in most countries of the area the in-
dustry has been threatened and its expansion greatly
curtailed by increasing pollution and degradation
of the coastal zone environment.

Any changes of the natural environmental pa-
rameters or introduction of toxic materials can be
expected to alter the energy and material flow through
the food web in a way that may be disadvantageous
to species used by man. For example, the reduced
species diversity usually resulting from environmental
stress may involve the elimination of the basic food
organism of a predatory fish. Such changes may
be brought about by concentrations considerably
lower than would be toxic for the fish (Johnson, 1968).

When pollution causes drastic alteration of the
characteristics of the habitat, the basis for production
of commercial species may be substantially affected
or may cease to exist. Silting resulting from erosion
or dumping has reduced production of several species
of shellfish and has even destroyed some very pro-
ductive oyster beds, often due to clogging or inter-
ference with food intake. The physical modification
of the substratum also results in unsuccessful spatfall
and fixation of bivalve molluscs.
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If macroalgae and sea grass disappear (e.g., be-
cause of heat discharge) there may be a resulting
decline of fish production due to lack of shelter for
juvenile stages of commercial species or food orga-
nisms and reduced food for associated herbivores.

In marine waters, oil is the pollutant which causes
the most frequent mass mortalities, mainly of sea
birds. However, marine mammals have also suf-
fered: in 1969 some 3 000-10 000 seals were reported
to have been killed in the Gulf of St. Lawrence.

The oil released from Torrey Canyon caused damage
to both English and French coasts. Along 50 kilome-
tres of the Breton coastline (France) some 100 000
tons of algae and 35 000 tons of animals were de-
stroyed. This was estimated to represent a value of 5.4
million francs invested at 4.3 percent annual interest.

Thousands of tons of fish are killed annually in
fresh waters by discharged chemicals: in the 1960s
more than 100 million fish were killed in rivers of
the United States; in June 1969, about 40 million
fish were killed in the Rhine by a discharge of the
pesticide, endosulfan; the combined effect of in-
dustrial effluents and sewage killed 26.5 million fish
in Plant City, Florida in 1969.

Through lack of objective information, pollution
is sometimes blamed for more effects than it has
caused. Scientists and laymen not fully informed
on the history and ecology of the Great Lakes often
assume that pollution is largely or entirely' fo blame
for the many unfortunate ecological transformations
noted there. Though pollution does ultimately lead
to the death of the original communities and fosters
in their stead far less desiderable ones, historical
reviews show that pollution was primarily respon-
sible for such effects in only limited parts of the
Great Lakes. Many transformations were originally
caused by an influx of non-native species such as
the alewife and sea lamprey through the Welland
Canal and the smelt and carp introduced by fisheries
workers. Also, the very intensive fishery itself con-
tributed to the extinction of a series of fish species
(Regier, Applegate and Ryder, 1969; Smith, 1968).
In Lake Erie, the historical sequence of ecological
transformations cannot be explained by pollution
alone, though the degree of pollution existing there in
1970 would prevent the recovery of the ecosystem
even if other stresses were relaxed.

Decreased catches may also occur because of the
effects of pollution on the behavioural patterns of
free-swimming species (e.g., on migration, avoidance
reactions and attraction), which may reduce the
availability of fish.

The environmental characteristics of coastal and
river waters are decisive for the success of migration
by a large number of commercial species and in
many countries, inland and coastal fisheries are
heavily dependent upon such species (e.g., salmonids,



eels, mullet, blue crab, shrimp). There are records
of fish failing to reach their spawning or feecEng
areas, either because they avoided polluted waters
or perhaps because pollutants interfered with their
chemical sense and they were not able to recognize
their home waters. There are other pollutants that
do not stimulate avoidance reactions, even when in
lethal concentrations; thus, migrating trout have died
from the effects of certain detergents and phenols.
Overall, there does not seem to be any relationship
between toxicity and the degree of the avoidance
reaction.

A lowered level of dissolved oxygen in the water
due to the presence of organic pollution which in
itself is not toxic may significantly reduce the chances
of salmon reaching the spawning grounds because
of fatigue and reduction of swimming velocity.

The presence of sublethal concentrations of tox-
icants in streams may also disturb migration patterns
and so cause a decrease of population without any
apparent mortality. It may also cause the failure
of reproduction in successful migrants. Base met-
als in rivers have been shown to cause Atlantic
salmon to return to sea without spawning, resulting
in an overall reduced reproduction rate.

Sublethal concentrations of pesticides have been
shown to cause general behaviour and fertility
changes in fish. Little research has been done
regarding behavioural changes during the mating
season, but it is most likely that such interference
also hampers reproduction.

Fishing gear and operations may be adversely
affected by various kinds of pollutants. Overfertil-
ization may cause fouling and clogging of nets, traps
and other fishing gear by masses of macroalgae
or other plants and animals drifting in the water or
using the material as substratum. In areas of oil
exploitation nets are frequently clogged by crude oil
and lumps of oily tar and catches have had to be
discarded because of tainting.

The numerous objects caught in bottom trawls
from plastic containers to explosives often

interfere with fishing operations.
Wrecked cars and other junk have hampered

fishing particularly in the North Sea and the Bal-
tic by mechanical damage to nets and boats,
and good fishing areas have been closed because of
the danger from dumped military wastes such as
explosives, cyanide compounds, biological and chem-
ical warfare agents and radioactive wastes. In the
North Sea and along the Norwegian shelf, dumped
industrial waste has recently caused great concern to
fishermen. One trawler recovered as many as eight
containers in one day, about half of which were
leaking out their contents of halogenated hydrocar-
bons and other toxicants. A similar situation has
been reported to exist around the Japanese islands.
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The steadily mounting varie y and amounts of
toxic substances transported by ships are increasing
the risk of serious damage through accidental dis-
charges of toxicants, such as that which occurred at
Coruña Bay, Spain, in December 1970, when drums of
dieldrin and mercury were lost in coastal waters and
fishing grounds had to be closed for several months.

A common reason for the discarding of catch.es
and the discontinuance of fishing in certain areas is
the tainting of the fish by unpleasant odours and
tastes caused by petroleum derivatives, even at
concentrations significantly below lethal levels.

Wastes from refineries and discharges of petro-
leum from ships are also causing increasing damage
to fishing. It has been shown that a concentration
of 0.014).02 parts per million is sufficient to cause a
bad taste in rainbow trout, Japanese mackerel and
some other species. Mullet, which is rich in body
fat, is, by its feeding regime, likely to acquire taint
more readily than other fish species in the same envi-
ronment. During migration tainted mullet may join
untainted schools, causing buyers to reject the whole
catch. Tainting of lobsters has been reported to
occur perhaps because some species seem to be at-
tracted by and to ingest petroleum fractions deposited
on the sea bottom.

The dumping in coastal areas of chemicals or
dredged materials from heavily polluted harbours may
also cause an unpleasant taste in fish, as happened
north of Portugal in large schools of sardines.

Colouring has a similar effect to tainting on the
fish's marketability that is, a fish product with
a modified colour is practically worthless. The
" green oysters " of Japan and Portugal, coloured
by incorporated copper or zinc, and the " red her-
ring " of Placentia Bay, Callada, are examples. The
herring were poisoned by elemental phosphorus,
which caused internal bleeding and the reddish
colour. Rapid countermeasures were taken by the
industry and the damage was limited.

There is evidence that pollution can cause morpho-
logical changes, teratogenic effects, skin ulcerations

FIGURE III-4
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and other lesions, as well as various other diseases
(especially fungal) in fish and shellfish. This has
generally been a.ssociated with waters chronically
contaminated by wastes from industry or municipal
sewage and sludge. The detailed causal mech-
anisms have so far been little studied but as such
phenomena are widely distributed (Halstead, 1970),
the problem has to be considered significant from
a fisheries point of view.

In some countries fisheries products are eaten raw,
providing opportunity for human infection by such
pathogens as viruses, bacteria, cestodcs, flukes and
nematodes.

Bacterial contamination from domestic sewage is
a particular problem to the shellfish industry. Con-
taminated shellfish (e.g., oysters, mussels, cockles,
etc.) may be marketed, however, after appropriate
treatment (sterilization, relaying or purification) which;
when properly carried out, results in products safe
for human consumption.

Although it has been known for many years that
accumulation of chemical substances takes place in
aquatic organisms, the extent of the danger has been
realized only during the past decade. Of the many
inorganic elements and compounds which occur as
aquatic pollutants, the one which has caused great
alarm recently is mercury. This material has a
long-,terrn persistence in the aquatic environment
before it is eventually buried in deep sediments and
is readily accumulated in aquatic organisms, includ-
ing fish and shellfish.

FAO and wit° have recommended a practical residue
limit up to 0.05 milligrammes per kilogramme for
mercury in food products, but national standards
vary from country to country. Bioaccumulation and
biological magnification during transfer through food
chains have caused the levels in some fishery food
products to exceed the adopted standards and species
of fish caught within certain areas have been black-
listed, with a resulting economic loss to fishermen.

In some instances insufficient information and mis-
understanding of safety measures have ca.used buyers
to refuse fishery products which were itot contaminat-
ed or were well within safety limits, The economic
effects assumed great proportions recently, when
canned tuna was in the United States temporarily

The magnitude of pollution of the aquatic envi-
ronment in various regions depends in part on the
density of the population and in .part on the level
of industrialization. The developed nations are
obviously the large producers of pollution. Compe-
tition and cost considerations on the one hand and
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declared unsafe for human consumption owing to
thc high levels of mercury found in some samples.
Swordfish fishery has suffered economically because
of the rather high concentration of mercury found in
this fish, most of which may be of natural origin.

Safe residue levels of mercury in fish are still
being debated and opinions in different countries
vary. Alarms such as those mentioned above have
alerted researchers, politicians, and the public, and
monitoring of this pollutant is improving.

After introduction of restrictions oil use in several
countries, residue levels have shown a tendency to
drop in previously contaminated inland and marine
waters. In developing countries some aquatic resour-
ces have been shoWn to be affected adversely by runoff
containing biocides from agricultural use, as men-
tioned in previous sections. An important task is
to find alternative methods for pest and vector control
which do not llave such serious and long-lusting en-
vironmental side effects.

Research workers have suggested recently that the
release of inorganic substances as a result of mining or
other human activities imito tropical waters in insular
areas trigger off naturally occurring biotoxicity
cycles such as " ciguatera and other fish poisoning.
This makes a normally valuable food resource dan-
gerous for human consumption, and there are instan-
ces of human deaths caused by such poisoning in
the Caribbean and South Pacific islands and in some
parts of the Indian Ocean. (Madagascar, Mauritius).
When such poisoning °CUM; there may be a sharp
decline in the consumption of other fish which were
not afflcted, and the use of certain tropical fish as a
raw material for reduet ion (fish meal) may be affected.

Paralytic shellfish poisoning may occur as a result
of ingestion by certain species of bivalves (e.g., mus-
sels, clams, oysters) of planktonic poisonous dino-
flagellates such as Gwiyaulax. In some cases, it has
been shown that " blooms of toxic species of
plankton were related to the disposal of nutrients
into t Ine water, as by sewage pollution. The danger
to consumers is evident, and mass mortalities of
fish and other organisms are a frequent consequence.
This has led to the temporary closure of certain
fishing areas or to the prohibition of the sale of the
products on the market.

Regional aspects of aquatic pollution with respect to fisheries

priority in planning given to rapid industrial develop-
ment on the other have led to the cheapest means
of waste disposal, with little regard to its environ-
mental effects. The technology which has led to
industrial development must now be applied to the
control, recovery and reuse of its waste materials.



This is beconing more generally recognized as greater
concern for the preservation of the environment
and for the protection of natural living resources,
especially of the fisheries upon which we depend for
food, is growing throughout the world.

The developing countries are promoting industrial-
ization in order to develop the capability to produce
their requirements for food and other consumer
goods; this can be achieved without repeating the
mistakes made in the past by industrialized nations,
and it is a responsibility of the world community
to assist them in doing so.

The status of aquatic pollution in various regions
is briefly reviewed in this section. For some parts of
the world there is a paucity of information; there-
fore the discussion is more complete for those areas
in which more extensive studies have been made.

Developed areas

The waters surrounding the North American con-
tinent range from arctic to tropical, and the pollu-
tants introduced into them represent all those types
produced by industrialized society. Therefore, the
resulting problems are of an extremely varied nature.

In the arctic region, the low temperatures and the
low oxygen content of ice-covered streams reduce
their capacity as receiving waters. The breakdown
of crude oil seems to be an extremely slow process
in arctic waters and oil pollution can be considered
as the most serious threat to water quality in the
region. The Canadian Arctic is believed to have
an immense oil potential but drilling has only re-
cently started. Here there is a major risk of blow-
outs occurring during exploration. In Alaska, ex-
ploitation has taken place along the south coast
(Cook Inlet) since 1962 and numerous oil spills have
occurred. The drilling in the Arctic regions carries
with it the ever-present danger of large-scale oil spil-
lages by tankers and leakage from pipelines.

Fishing is by tradition the most important indus-
try in Alaska. There, as well as in Canada, fish
proces3ing plants frequently pollute the adjacent wa-
ters. Domestic sewage is generally discharged with-
out treatment and a large portion (25 percent in
eastern Canada) of the shellfish grounds have been
closed because of faecal contamination. Waste treat-
ment frequently fails because the treatment plants
are not suitably designed for working under severe
climatic conditions.

Pulp and paper mills abound in the region. Lo-
cally the resulting deterioration of the receiving wa-
ters through toxicants or deoxygenation has such
adverse effects on fishery, as the killing of juvenile
stages of commercial fish or shellfish species and the
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preventing of salmon migration. With the de-
struction of suitable aquatic environments, and the
resultant severe decline of catches of anadromous
fish such as salmon and shad in the central parts
of the continent, the necessity of maintaining such
stocks in the northern regions becomes obvious.
However, it is expected that oil and gas exploitation,
the logging industry and hydroelectric developments,
as well as population growth, will become a rapidly
increasing threat to these resources.

Although six pulp mills are located in the Straits of
Georgia, the strong tidal currents there have prevent-
ed wastes from these plants and also nutrients
coming from Vancouver, Canada, from having other
than local effects. This is also true of mining, min-
eral and food processing industries in the area.
In eastern Canada, wastes from about 50 pulp and
paper mills are ultimately drained into the Gulf of
St. Lawrence. Intensive studies of the effects of
such wastes on fish and other organismslin streams
have shown them to be markedly deleterious and long-
term. Many of these effects were already well known
at the turn of the century as a result of research
on the role of sawdust in streams.

The use of DDT in farmlands and forests has caused
a great mortality rate (50-98 percent) in young sal-
mon in areas of eastern Canada. Recently, there
has been a tendency to use organophosphate insec-
ticides, which are less persistent and less damaging
to fish. Apart from mackerel, marine fish have so
far been shown to have low levels of DDT.

The chlor-alkali industry in Canada until recently
" used up " about 1 million kilogrammes of mercury
annually. Elevated levels of mercury in some fish
caused concern and industrial control programmes
have been established as a safeguard.

The population of the United States is about 205
million, over half of which is crowded in land sur-
face areas adjacent to estuaries and coastal waters.
About 40 percent of all manufacturing plants arc
located in coastal areas, with a high concentration
in the middle Atlantic coastal region. These con-
centrations of population and industry have resulted
in damage to aquatic resources in a vast number
of rivers and lakes and in many estuaries and coastal
areas. The major overall source of pollution is
municipal waste, a great part of which does not under-
go secondary treatment. Manufacturing is also a
major source of water-borne waste, and industrial
production in this area is presently increasing by
about 4.5 percent annually (three times as fast as
the population growth).

The increasing need for electric power, which has
tended to double every ten years, is mainly respon-
sible for the production of waste heat. With the
increasing number of nuclear power plants, which
require more cooling water than fossil fuel plants



to produce a given amount of electrical power,
more and more waste heat will be discharged, in-
creasing environmental hazards.

In the coastal zone the need for land-fill and dis-
posal of solid waste is seriously competing with
interests to protect living resources. In 1965 the
New York metropolitan area produced about 17
million tons of solid waste, a figure that is expected
to triple within 35 years.

The once abundant Atlantic salmon has now al-
most disappeared from the east coast of the United
States. On the west coast, heavy fishing in conjunc-
tion with aquatic pollution and the construction of
many hydroelectric dams has significantly reduced the
salmon industry. Production of oysters and other
bivalves has faced a decline in nearly all estuarine
areas, either because of mortality stemming from
silting caused by dredging operations and poisoning
by industrial wastes or because bacterial contamination
from municipal wastes has forced the closing of
the oyster-beds. Raritan Bay, New Jersey, once a
rich producer of oysters, is now almost devoid of
this mollusc because of sewage and industrial pollution
(Wastler, De Guerrero, 1970).

The shrimp resources have showed a similar gen-
eral decline. Thus, the Galveston Bay, Texas, catch
of shrimp was reduced by more than 50 percent be-
tween 1962-66 in spite of increased market demands.
Landings of shrimp from Apalachicola Bay (Florida)
in 1967 were less than 17 percent of those in 1964.
It still remains to be demonstrated which of man's
activities has had the greatest effect: municipal and
industrial pollution, dredging and filling operations,
or agricultural runoff of pesticides, a group of com-
pounds to which shrimps are extremely vulnerable.

Aquatic pollution in European inland and coastal
waters involves more or less the same problems found
on the North American continent. (See Figure III-6.)
Rivers suffer most. About 7 percent of the length
of rivers in France and Hungary, 15 percent in
Austria and 35 percent in Poland are so heavily
polluted that fisheries have been decreased or elim-
inated. Chronic pollution, as can be expected, is
most frequently associated with high population
density. Seasonal increases of population by tour-
ism are causing eutrophication in mountain lakes
and in rivers passing through central European ski-
resort regions. Domestic sewage is one of the
most important sources of pollution, but lack of
sewage treatment is still the rule in many countries,
particularly in southern Europe. In Italy, for in-
stance, only 32 of the 8 049 towns have complete
sewage treatment plants (Marchetti and Sommani,
1970).

Some of the most important industrial polluters are
the iron and steel, textile, paper and pulp, tanning,
chemical, oil and mining industries. Obviously, the
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effect of any one discharge on the recipient river is
modified by many factors such as characteristics of
effluent, river flow and other pollutional stresses.
Until recently one small Italian river with a very
low summer flow received effluents from 1 109 in-
dustries along 47 kilometres of its course.

Chronic damage to inland fisheries is caused by a
variety of organic and inorganic substances, of which
chlorinated hydrocarbons, mercury and phenols seem
to be the most frequent offenders.

In areas with extensive agriculture, oxygen depletion
in streams and lakes occurs through organic wastes
from husbandry, silage and food processing indus-
tries, or indirectly through runoff of fertilizers from
farmland. Seasonal organic pollution is caused by
beet sugar industries in central Europe and by dis-
tilleries and olive oil mills in southern Europe.

Freshwater pollution becomes an international
problem when a polluted river (e.g., Rhine, Maas,
Danube, Strymon) crosses the borders or when acids
transported through the atmosphere from industrial
regions cause increased acidity in lakes in other coun-
tries.

Many of the deep clear lakes in and around the
Alps have become markedly eutrophic in recent
decades. Lake Zurich was one of the first to be
transformed and many more, such as lakes Constance
and Garda, are moving rapidly in this direction.
From a fisheries viewpoint, the highly prized deep-
water trout or char are the first to disappear when
cutrophy occurs; and gradually other species of
trout, lake herring and whitefish stocks are destroyed
until the lakes become fully occupied by an associa-
tion dominated by perch and the carp-like fishes, for
which there is generally little market demand.

The physical characteristics of the Baltic make it
relatively vulnerable to stress by pollution. The
density structure of the water column and the in-
creased supply of nutrients seem to have been the
causal agents of a progressive and accelerating de-
crease in the oxygen content of the bottom waters.
The Baltic itself receives sewage and industrial
wastes corresponding to a biological oxygen demand
of more than 1 000 tons of oxygen per year. The
sewage load is expected to increase but the treat-
ment of some wastes from paper and pulp industries
is being improved, especially in Sweden and Finland.
These industries are responsible for a major part
of the organic load in the northern parts of the Baltic
(Dybern; 1970).

Mercury is one of the toxicants of greatest concern
in this region. The sale of catches from a number
of Swedish inland waters and some coastal áreas
has been banned because the fish were found to
contain more than 1 part per million of mercury.
In the open sea, all fish investigated have been
found suitable for human consumption. Baltic fish,



FIGURE 111-5. THE CONTENT OF DDT COMPOUNDS AND POLYCHLORINATED BIPHENYLS (PCB) IN MARINE ORGANISMS FOUND
IN THE SEA WEST OF SWEDEN AND IN THE BALTIC

Content is expressed as milligrammes per kilogramme of fat tissue.
SOURCE: Jensen, S., Johnels, A.G., Olsson, M. and Otterlind, G. DDT and PCI3 in marine environments. Fauna och Flora. 64(4), 1969. (In Swedish)

seals and fish-eating birds show considerably raised
levels of DDT and its derivatives and PCB as com-
pared with the eastern North Sea (see Figure 111-5).
Since the use of several persistent pesticides and of
mercury for seed sterilization and as a fungicide in
paper and pulp mills has been prohibited or limited
in several countries around the Baltic, a gradual
decrease of the amount circulated in the ecosystem
can be expected.

Oil tankers of up to about 100 000 tons can enter
the Baltic, so that large oil spills are a permanent
threat, and oil prospecting may bring further prob-
lems. Every year hundreds of oil discharges are
recorded, but severe cases have been relatively
few.

Ammunition dumped after the second world war
has also been reported to interfere with fishing from
time to time.

The North Sea is a recipient for wastes from
several regions of high population and industrial
density. It receives large quantities of sewage from
rivers and coastal outlets and, to an increasing ex-
tent, through pipelines from population centres. The
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use of pipelines tends to move the load from estuaries
to offshore waters, where fish spawning grounds are
sometimes threatened. Sludge disposal takes place
in several areas (e.g., in the outer Thames estuary,
which receives more than 5 million tons a year)
with little apparent ill effect. Fertilization by munic-
ipal sewage has not been proved to have other than
local effects (e.g., in the Oslo Fjord) but the possibility
exists that increased nutrient levels have a relation
to the toxic plankton blooms observed in recent
years.

The levels of pesticide residues in some fish species
are rather high, but, as the use of hard pesticides
in the bordering countries tends to decrease, it can
be assumed that a further increase will not occur.
Locally, particularly in the Waddensee in the Neth-
erlands, the load of pesticides carried by rivers poses
a real danger to shallow water shellfish resources
(Cole, 1970).

The waste products from industry are of an ex-
tremely varied nature. Although the load of such
wastes is remarkably high, no large-scale damage
has been demonstrated. However, in view of the



complex nature of these wastes, the fear seems jus-
tified that various sublethal effects on marine or-
ganisms may occur.

Recent history has shown that the threat from ac-
cidental oil pollution is growing in this region and
therefore a certain amount of preparation exists
in anticipation of possible future disasters. Orga-
nizations llave been set up by some countries to
cornbat released oil, and stocks of dispersants and
sinking agents are kept available to be used in the
open sea away from areas which are vulnerable from
a fisheries point of view. No satisfactory method
exists as yet to deal with every kind of oil pollution
without damage to organisms, but new materials
and methods are constantly being developed. Total
destruction of seabird colonies near main shipping
lines is an unfortunate likelihood, as no effective
means to prevent the oiling of birds exists.

Fishery resources have been damaged in many
estuaries, fjords and other coastal areas. However,
in the open sea no clear relationship between pol-
lution load and effect on fish stocks has as yet been
found.

It should be mentioned that it seems increasingly
evident that there is a risk that the production and
survival of young fish to replace the stock reduced
by over-exploitation may fail unless the environmen-
tal conditions are exceptionally favourable during
the early stagcs of life.

The dominant pollution problem in the open Medi-
terranean Sea is oil, but the coastal zone is affected
by a great variety of pollutants. The major rivers
and the Bosporus transport large quantities of do-
mestic waste into the Mediterranean. This sewage,
with very few exceptions, is discharged with little or
no previous treatment. Between Barcelona and Gen-
oa, the coastal population comprises 11 million
people, and in some places, the population is sea-
sonally increased to almost three times its normal
size by tourism. A similar situation exists in Yugo-
slavia and in summer resorts of the Black Sea. Micro-
biological contamination of shellfish occurs regularly
in several countries. The western Mediterranean re-
ceives the bulk of the industrial pollution, derived
mainly from the food processing and chemical in-
dustries, especially in Spain, France, Italy and Al-
geria (Groupe d'experts CGPM/CIESM de la pollution
marine, 1970).

Hydrocarbons are produced in the eastern Medi-
terranean and Algeria, but the oil refineries are
mainly in the western part. In the eastern part of
the sea there are several loading harbours for crude
oil. Oil pollution occurs widely in this sea, the main
sources being discharges from ships and loading
harbours. Following the closure of the Suez Canal,
oil transportation and oil pollution of the eastern
Mediterranean has decreased, while that of west
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Africa has increased. In addition to polluting most
bathing beaches in the Mediterranean, the oil fre-
quently causes tainting of fish, eels, mussels, mullet
and even tuna, rendering them unpalatable.

Pesticides, including the chlorinated hydrocarbons,
are used extensively in most agricultural areas sur-
rounding the Mediterranean and have caused the
death of marine organisms, including fish.

In the European socialist countries high priority is
given to rapid national economic growth; this has
been especially true in the U.S.S.R., where industrial
development began only about 50 years ago and
then was seriously disrupted by the second world
war. Consequently, there are severe water pollu-
tion problems emanating from industrial and urban
centres and affecting such large rivers as the Don,
the Dniester and the Dnieper.

In the Caspian Sea pollution is in places severely
affecting the productivity of the fisheries resources
and the economically important sturgeon fishery has
suffered serious damage. During the last 35 years
there has been a significant reduction in catches of
fish, the major causes being industrial pollution
(mainly from the oil industry), hydroelectric power
installations in the tributary rivers where fish spawn,
and a lowering of the sea level. Kasymov (1970) re-
ported that due to pollution off the Azerbaijan coast
in the western part of the Caspian Sea, there has
been a definite reduction of benthos and plankton,
and some areas are devoid of fish. With the ex-
ception of herring, the catches of commercial fish
species in this region have been reduced by a factor
of 10 or more.

In Poland, pollution often becomes acute in win-
ter, when the rivers are covered by ice and no reoxy-
genation can occur. Many rivers llave been depleted
of fish and in others there has been a steady decline o f
catch. During the period 1952-54, six fishing coop-
eratives operating along the Odra and the Warta
reported a total annual catch of 450 tons; in 1970
only 150 tons were caught. In Poland, as in other
socialist countries, it is expected that with the an-
tipollution measures now being used this situation
will improve. Hungary reports that annually about
50-100 tons of fish are killed by water pollution,
but that more spectacular accidents have occurred;
in 1954, 200 tons of fish were killed in a tributary
of the Danube and in 1965, 500 tons of fish were
killed in Lake Balaton as a result of repeated dis-
charges of pesticides.

As Japan is highly industrialized, it suffers from
virtually all kinds of acute aquatic pollution, a pro-
cess which has developed dramatically over the last
decade. The deterioration of freshwater bodies has
become severe and all rivers in developed areas are
polluted. Also, coastal marine pollution is increas-
ing and is presently causing considerable damage to
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living resources, especially in the " Inland Sea,"
where many fish culture stations are based. Some of
the most important sources of pollution besides
sewage outlets are pulp mills, the fermentation in-
dustry, fish-processing plants, synthetic fibre plants,
steel works, the titanium industry and petroleum
refineries. The largest coastal areas affected are in
the Tokyo, Osaka and Ise bays, which receive mixed
effluents in large quantities.

Some Japanese pollution problems merit specific
mentioning because of their economic or public
health implications.

The oyster industry has been seriously affected in
a number of ways. The " green oysters " caused
by accumulated copper are not marketable, nor are
oysters which have been exposed to oil pollution.
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Severe pollution problems

Microbiological contamination may also have affected
the oyster industry and specific cases of large kills
of oysters have been reported. Red tides occur
regularly in several bays which receive nutrient-rich
effluents, and dredging has caused plankton blooms
by liberating nutrients from the bottom mud. Ef-
fluents from fish-processing plants in Matsushima
Bay, a prominent oyster culture district, appear to
be indirectly responsible for the large-scale oyster
kills that have occurred every summer since 1961
(through overgrowth and overmaturity caused by
eutrophication and high water temperatures).

Fish are frequently tainted by oil. In Osaka Har-
bour, the taint is reportedly acquired from oil in
the bottom mud. In Yokkaichi, which has several
petroleum industries, all species of fish caught within



2 kilometres of the harbour were found to be tainted
by oil products, and the smell of oil could be detect-
ed in certain species of fish and crustaceans found
within 4 to 15 kilometres of the harbour (Nitta, 1970).

Laver (seaweed used for human consumption) is
also subject to oil taint. Although seven years have
passed since the last serious outbreak of " Minamata
disease " (mercury toxicosis) and this pollutant is
now carefully monitored, mercury still occurs
elevated levels in fish from the area.

Inland waters are affected by pesticides more than
marine waters. After instances of very large kills
of shrimps by pesticides (1953) and of clams by
herbicides (1962) in the Ariake Sea, attention has
been brought to this problem.

Although there is a lack of quantitative data avail-
able to demonstrate aquatic pollution in Australia,
there is enough subjective information to justify the
conclusion that acute pollution exists in many fresh-
water areas and in the vicinity of twelve population
and industrial centres along the coast.

An Australian senate select committee recently
concluded that " Rivers, streams, lakes, coastline and
underground aquifers are being polluted in all states
and territories. Some waterways can no longer be
used except as sewers. Fortunately, the deterioration
of our water resources has not become so severe in
Australia as it has in most other communities and
in other advanced industrial countries. But the dif-
ference is only a function of growth and time."

Pollution from sewage is mainly a freshwater prob-
lem, although the sewage discharged into the sea
appears to be mostly untreated, or only mechanically
treated. There is a tendency for more frequent
construction of submarine outfalls. Bacterial con-
tamination of bathing waters and of oyster beds has
been reported.

Australia has a significant potential for oil pro-
duction, and exploration goes on in a number of
places along the Continental Shelf. Harbours, areas
near refineries and accidental discharges of oil pre-
sent a potential danger for disastrous discharge on
the northwest coast (Barrow Island) and in Bass
Strait. Drilling on the Great Barrier Reef is under
consideration and may create a risk for this partic-
ularly vulnerable biota. Fish from coastal waters
has from time to time been declared unsalable be-
cause of tainting from refinery discharges.

The available data, although sparse, as well as
on-the-spot observations, indicate that persistent pes-
ticides are being accumulated in aquatic biota to
an extent which sometimes results in the death of
fish (as has been reported in New South Wales).
The danger exists of pesticides reaching parts of the
Great Barrier Reef and damaging the associated
ecosystem. The explosive growth of the " crown-of-
thorns " starfish has been ascribed by some to pes-
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ticides, but several other theories have also been
proposed and the cause is not yet clearly identified.
This creature has destroyed many areas of coral reefs.

A great variety of industries cause pollution in
inland estuarine and coastal waters, and a number
of power stations discharge cooling water into the
sea, but the ecological effects of these activities do
not seem to have been studied.

In New Zealand, aquatic pollution appears to be
limited. The main sources of pollution are human
and animal sewage, agricultural runoff, and localized
pollution from paper mills, a refinery, and an iron
and steel mill. Oil pollution has been minor, but
may become a problem with the exploitation ex-
pected to be initiated off the west coasts of the North
and South Islands in the Tasman Sea.

Developing areas

Fishery in lakes and streams is of considerable
importance in southern continental Asia. Fresh
and brackish water aquaculture has also been long
and widely practised there. At present, the need to
maintain water quality to enable continuing or in-
creased fish production is competing with other needs
for water use, particularly in the more heavily populat-
ed areas; there is nothing new about this, but in
some regards the pattern is characteristic of this
region.

The recipient capacity of the rivers of the region
is very much influenced by their type of regime.
The Himalayan complex is drained into several coun-
tries by a great number of rivers, some very large,
with a continuous flow of water throughout the year.
The flow of " monsoon-type " rivers is small or
nonexistent during the hot, dry period, with a con-
sequently much-reduced capacity to handle organic
load and dilute toxic wastes. During the monsoon
period the flow may be increased by a factor of
100-500 and even exceeding 1 000.

The problems of water supply and quality man-
agement are immense, and it appears that the use of
the water for fishery must largely yield to domestic,
industrial and agricultural (irrigation) uses. About
15 percent of the cultivable land in India is irrigat-
ed and uses about one fourth to one third of the
available water. Before the irrigation water gets
to the fields, much of it has been utilized for discharges
of municipal wastes. Very few of the cities have
secondary treatment of domestic waste, and during
low water E. coli counts downstream are very high.
Sometimes the water used for irrigation consists of
50 percent sewage. The largest cities (Bombay and
Calcutta, 5 million; Delhi, 2.5 million; and Madras,
about 2 million inhabitants) have only partial and
mostly very insufficient sewage treatment. Most



of the urban sewage water is eventually distributed
into irrigated farmland.

Industrial pollution in fresh waters is especially
significant in areas with monsoon-regime rivers.
When impoundments are necessary for securing the
water supply, the downstream flow is sharply dimin-
ished and has a consequently very limited capacity
to accept further pollution. No central water pol-
lution control laws appear to exist in India; however,
some states have recently passed such laws. The
industries causing the major problems are pulp and
paper, textile, fertilizer, oil refinery, organic chemical,
distillery, shellac, tannery, dairies, and slaughter
houses (FAo, 1967).

The use of pesticides for crop protection and for
control of malaria and filaria has assumed large
proportions): and is increasing. During 1968/69,
32 000 tons of BI-IC (benzene hexachloride), DDT,
endrin and other chlorinated hydrocarbons and
organophosphates were used for crop protection.
For public health purposes about 8.5 tons of DDT
were used in 1964-65. Many fish kills have been
attributed to the massive use of this substance.

The use of ecologically less dangerous biocides will,
however, involve a substantial increase in costs, and
this aspect needs to be taken into consideration.

It seems obvious that water pollution in India is
mainly an inland-water problem, but where polluted
rivers reach the coast their influence may be marked
on estuarine or coastal ecosystems. An example is
the Hooghly Estuary, downstream Calcutta, which
now receives the wastes from about a hundred in-
dustries. Fishing has greatly declined there since
1949, but few large-scale fish kills have been reported.
Other polluted coastal areas are near Bombay and
the outlets of the rivers Krishna, Godavari, Cauveri,
Cooum and Chaliyar. (Coastal lagoons, mangrove
and coral reefs pose special problems that will be
discussed below.)

In several parts of the region where increased
population density and degree of industrialization
occurs, the problems are similar to those in India.

In Thailand a notable decrease in inland fish
catches in the eastern province was reported from
1963 (696 tons) to 1968 (68 tons) and it has been
suggested that water pollution is the main cause.
Bangkok (1.6 million) has no waste treatment and
water quality downstream is reportedly very poor.

Another kind of pollution has been experienced in
Viet Nam, where during the war there has been ex-
tensive use of herbicides for defoliation and crop
destruction, as well as of other chemical warfare
agents. In the south, one fifth to one half of the
mangrove forests, some 1 400 square kilometres in
all, have been destroyed. The effects on aquatic
life have not yet been evaluated, but from experimen-
tal evidence and field experiences in other arcas they

152

can be expected to be significant. Some of the
chemicals used have been demonstrated to have
adverse effects on reproduction and embryonic
development in mammals.

The Philippines, being mainly an agricultural
country, has only recently begun to have industrial
pollution problems, for the most part in inland
waters. Milling operations impose a heavy silt load
in several rivers. In Mindanao, the Aguo River is
increasingly polluted by effluents from chemical
plants, pulp and paper mills, an integrated steel
industry, and logging operations (Lesaca, 1970).

In marine waters oil pollution appears to be the
main problem. This applies particularly to Manila
Bay, where dissolved oxygen levels have become
significantly lower. A number of rivers and bays
are being contaminated by organic wastes from lum-
ber operations and the sugar-fermenting and coconut-
processing industries.

In 1969 the archipelago off southeast Asia produced
850 000 varrels of oil per day. Recently, explora-
tion off the coasts has revealed a number of new
sources of oil with low sulphur content. Explorations
are now going on off Sumatra, in the Java Sea off
Kalimantan, Brunei, Sabah and West Irian and else-
where in a region of potential oil resources stretch-
ing from Burma to Torres Strait on one of the
world's largest areas of continental shelf. These
activities, and in particular, the expected future in-
creased production of oil from off-shore drills, in-
crease the dangers of pollution in the area.

Pollution of coastal and estuarine waters has,
during the past few years, increased so rapidly that
the existing coastal aquaculture operations in many
of the countries in the Indo-Pacific Region are
seriously threatened and their potential for future
extension and development very nauch reduced. This
is especially true in countries like Singapore and
China (Taiwan), which have already attained a cer-
tain degree of industrialization.

A great number of the Indo-Pacific islands lack
fresh water resources other than groundwater. The
increasing tendency toward the clustering of the
inhabitants into towns and the expansion of tourism
increases the discharge of concentrated sewage into
lagoons and shallow water adjacent to coral reefs.
These lagoons usually have a restricted exchange of
water with the open ocean. The destruction of
a fishery resource on which the living of the people
inhabiting the shore was originally based may have
deleterious effects on food habits and nutrition, and
may also reduce tourism. Such destruction has
also been reported in Latin America and Africa
where some coral lagoons have been degraded
because of eutrophication or increased turbidity.

Coral reefs are very productive, and though there
has not been any assessment of possible maximum



sustained harvest, it is well known that in many
tropical areas reef fishery is of major importance
for the local people. But coral reefs are also very
vulnerable to changes of environmental parameters
such as increases in turbidity, temperature, and
nutrient content of the ambient water, and have
generally poor ability to regenerate after destruction.

Apart from local destruction by the stresses men-
tioned and by the starfish, Acanthaster planci (the
population explosion of which is said at this stage
to have a possible relation to pollution), coral reefs
are also damaged by destructive fishing methods.

Another very productive tropical coastal biotope
is the mangrove swamp, which provides feeding
arounds and shelter for a number of commercialt,
species of fish and shellfish and their young. If
mangroves are destroyed the basis for the ecosystem
is torn up and the shallow waters deprived of
sheltering growth are exposed to sedimentation, fer-
tilization, and other influences from the land.

The African continent shows a heterogeneous
distribution of population density, industrialization
and urbanization. Climatic conditions also vary
widely, from desert to rain forest, and the water
pollution situation varies accordingly. From what
is known some rather broad lines can, however,
be drawn. The pollution situation is not at present
seriously affecting fisheries. But the major cities
are expected to grow very rapidly (e.g., by the year
2000 Greater Kampala is expected to grow from
335 000 to 1 700 000 inhabitants, and Jinja from
115 000 to 1 000 000) and new industries are being
established at an increasing rate. Both these trends
will obviously lead to pollution problems in the near
future unless adequate management measures are
initiated at once. It is probable that during an
initial phase the effects of water pollution will become
more obvious as a public health problem than as
a fishery problem. Detailed reports on the effects
on aquatic life of the present extensive use of pes-
ticides are not available, but it seems probable that
this may be the most serious pollution problem at
present affecting inland and coastal fisheries in Africa.
The use of pesticides on rice fields, which also serve
as spawning areas for fish, would have especially
damaging effects. More field research on pesticide
residues and their effects on aquatic life in tropical
areas is urgently needed. There are also indications
that many of the pesticides used in arid regions
evaporate into the atmosphere and thus make a
substantial contribution to the contamination not
only of adjacent areas but also to the world at large.

Oil pollution problems exist in various degrees
in all African coastal states. The problem is more
pronounced (and is becoming chronic) in oil-producing
countries like Nigeria, where heavy pollution occurs
near offshore drilling operations, refineries and har-
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bours; but other coastal states are also having their
beaches fouled by oil from tankers discharging at
sea. Since the closure of the Suez Canal this type
of pollution has considerably increased, as has the risk
of serious accidents involving tankers, which, for lack
of skilled personnel and facilities, no African coun-
try is prepared to combat effectively. Further exam-
ples of water pollution in Africa can be mentioned:
oyster beds in the coastal waters of Kenya are affect-
ed by bacteriological contamination from sewage;
coffee-pulping and sisal-processing wastes are strong
organic pollutants which often cause oxygen depletion
and fish kills in small rivers in Kenya and Tan-
zania. An extensive investigation vas recently begun
on water pollution effects of drainage from the copper
mines in Zambia. Lake Mariut in the Nile delta
area, \vhich formerly had an annual -fish production
of 8 000 tons, now produces only 2 500 tons because
of overloading with sewage, and probably pesticides
have also had adverse effects. Similar effects appear
in the lagoons near Tunis. Discharge of paper mill
effluents without pretreatment near Alexandria
(U.A.R.) has resulted in large areas of the sea bot-
tom being covered with fibres and has rendered the
water anoxic. Fish have of course disappeared from
the area.

In several Latin American countries, increasing
awareness of the possible effects on fisheries of pol-
lution stemming from industrial and urban develop-
ment and intensive use of pesticides in agriculture
has recently stimulated limited governmental in-
vestigations and consideration or the adoption of
adequate protective measures.

Intensive crop culture has here, as in many other
countries, brought about overfertilization of lakes,
streams and limited coastal areas through discharges
of organic wastes from food-processing and other in-
dustries. In Mexico there were (1969) 92 sugar
industries with a production of about 2 365 000
tons of sugar. On the coast of Alvarado, these,
together with pulp and paper industries, caused serious
damage to shellfish (ostiones) and bass (robalos)
production (Cifuentes, Rodriguez and Zarur, 1970).

In Cuba, the sugar industry contributes heavily
to the organic load of rivers also fertilized by wastes
from paper mills, coffee-processing plants and land
runoff. Several provinces reportedly have serious
water pollution problems. In Havana Bay only pollu-
tion-tolerant fish occur.

The extent of pesticide pollution in the region can
only be guessed at. A number of fish kills due to,
or thought to be due to, pesticide contamination
have been reported from Cuba and Mexico. In the
latter country, about 16 tons of DDT, aldrin, endrin
and lindane are used annually in agriculture. In
Nicaragua and El Salvador pesticides are sprayed
from aeroplanes on cotton fields 40-60 times a year;



FIGURE 7. RIVERS AND LAKE BASINS OF MEXICO AND ZONES MOST AFFECTED BY INDUSTRIAL POLLUTION
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a certain part of these no doubt enters the ecosystems
of rivers and coastal lagoons, many of which are
important for shrimp production.

Petroleum and related industries appear to be
the most important source of pollution in Mexico,
Trinidad, Colombia, Venezuela and, to a more limit-
ed extent, Peru and Argentina. In Lake Maracaibo
alone there are 5 500 wells, 7 000 kilometres of
tubes and 10 oil-loading terminals (Lara and Ra-
zetti, 1970). In the Orinoco delta there are compara-
ble installations. It is obvious that with a produc-

Water quality and the monitoring of pollution

From the preceding chapters it should be clear
that water pollution is a threat to water quality, to
the aquatic ecosystem and to fisheries resources.
Water itself is a valuable resource, and we are using
increasing amounts of it in our homes and industries.
The water in some rivers in developed countries
may be used over and over again as it flows from
the source to the sea. This reused water should be
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tion of about 2.5 million barrels a day, spills are
unavoidable (Lake Maracaibo has averaged about
two significant discharges a day over the last few
years). The projects for two major petrochemical
industries may be expected to add to already existing
problems in the protection of the coastal fish and
shrimp resources. In Mexico, 32 petrochemical in-
dustries with coastal discharges are operating at
present (see Figure 111-7). Some cases of coastal pol-
lution have been reported from Peru in connection
with disposal of wastes from fishmeal industries.

purified to acceptable levels before being returned
to the stream or river and the technology exists
to purify water of pollution to almost any level
required. Naturally, higher water-quality standards
will require more expensive treatment.

It will be necessary to determine water-quality
standards for each purpose, and it should be rec-
ognized that these will vary, depending upon the

7)./ RIVERS AND LAKE BASINS OF MEXICO, AND ZONES MOST AFFECTED
BY INDUSTRIAL POLLUTION
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Synoptic table of the principal types of waste shed into Mexican waters
(Distribution by zones is indicated in the figure, using the symbols recorded on this table.)
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/ Sewage water from washing of
containers: detergents and
caustic soda

Organic matter

Residues from sugar bleachers:
hypochlorites and chalk (CaO)

Sewage water from washing of
machines: detergents and caustic

, soda
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proposed further use of the water. Potable water
and protection of fish resources will need high stan-
dards, while many industrial uses will have less strin-
gent requirements. Once standards are determined,
a rnonitoring system is needed to ensure that the
standards are met.

Water-quality criteria and standards

The total amount of water on earth does not
change; the volumes of the global water bodies
oceans, inland water, ground and atmospheric water

remain essentially the same as they have always
been. Mart's need for water is, however, increasing
rapidly, especially in the industrialized countries,
where it once was a no-cost commodity but has
recently become a limiting factor for many under-
takings.

The multiple uses of water result in manifold
changes in its properties, and the demands for water
with specific properties make the control of pol-
lution at the source essential. Some countries tend
to handle each situation as it occurs, but most of
the industrialized nations are aware of the need for
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a systematic approach to the total problem of pol-
lution control and water resources and are taking
steps in this direction. The first step must be to
determine scientifically the requirements for each
water use for example, how much of a specific
pollutant is permissible in water if fish are not to
be damaged (this may be very different from how
much of the pollutant is permissible in processing
water for industrial purposes). These requirements
based on scientific knowledge are called water quality
criteria.

Criteria may be different for each species and
climatic condition. Thus, criteria for fish in North
America are not necessarily valid for tropical species
found in Africa or South and Central America. The
effort to establish these criteria in each area will
involve a major scientific undertaking.

Man is not only affecting the quality of water by
introductions of various substances, but also by the
creation of reservoirs which have severe effects on
fish when the natural flow of rivers is radically
changed. There is therefore also a need to in-
crease research on this aspect, which until now
has been neglected.
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It is not sufficient to determine the maximum con-
centration of a contaminant that will not kill adult
fish. The objective of the criteria is to state the
level that will not have any adverse effect on the
fish during its entire life cycle. The problem is
complicated by the possible interaction of two or
more pollutants, when the biological effects may be
more than additive.

After criteria have been set, the next step is to
transform them officially into standards and regula-
tions. These of course are the responsibility of na-
tional authorities for inland waters, bu t may require
international agreements for bodies of water crossing
national boundaries and for the sea. For practical
reasons it has been found advantageous in many
countries legislatively to establish standards in the
form of classification of water for various uses.
Clearly, no sound standards are possible without
sound criteria, but it is equally true that the " un-
known still outweighs the known." Therefore a con-
tinuing exchange of information is needed between
scientists and decision-makers, and an important
objective of FAO iS to act as a forum for such
dialogues. The European Inland Fishery Advisory
Commission (EIFAc), has undertaken to determine
water-quality criteria for freshwater species in the
region and has formulated criteria for suspended
solids, pH-value, temperature and ammonia. Work
is in progress on phenols, mercury, copper and zinc.

Warning and monitoring systems

In attempting to evaluate pollution problems both
scientists and administrators are often faced with
the lack of adequate information. Information may
be available for a few local areas, but it is impos-
sible to extrapolate with confidence from these local-
ized conditions the effect of a pollutant on a world-
wide basis, and it is therefore also impossible to
develop an adequate balance sheet for any of the
major pollutants. As has been shown above, the
total world production of many pollutants such
as oil, other fossil fuels, toxic heavy metals and
persistent pesticides is relatively well known, but
the ultimate fate of these materials after their release
to the environment is still largely unknown. Es-
timates can be made of the quantities of materials
carried by the atmosphere or by the rivers to the
sea, but they generally depend on extrapolation from
very few measurements of the concentration of the
pollutant in a few areas to an estimate of the total
global atmospheric circulation or the total river
discharges into the ocean.

The ocean is the ultimate sink for all pollutants
whether transported indirectly by the atmosphere,
by rivers, or even if they are trapped temporarily
in the soil, where they are subject to the slower
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processes of geological erosion (with the exception of
radioactive substances). Analyses have been made to
determine the concentrations of only a few pollutants
in the oceans and their inhabitants. In no case
is this information adequate to define properly the
baseline concentration for more than small areas.
Extrapolation to a worldwide basis is obviously,
at best, an informed guess. The total quantity of
a pollutant circulating in the ecosystem depends on
the rate of its production, the rate of its addition to
the aquatic environment by the various transport
mechanisms, the rate at which it is decomposed by
natural biological, chemical or physical processes
and the rate at which it is removed from the environ-
ment by precipitation to the bottom and ultimate
burial in the sediments.

The way to obtain this type of information on an
adequate scale is by means of a system of sur-
veillance and monitoring of environmental con-
ditions. Even though we are here concerned with
aquatic conditions, it should be emphasized that
such a monitoring system would benefit by being
developed within a broad framework covering air
and land as well as water pollution. As will be
discussed below, this monitoring system need not
be set up de novo on a global scale; there are in
existence national and regional monitoring systems,
most of which have been set up for special purposes,
and some of these could be expanded to include critical
pollutants at little additional expense. FAO already
monitors fish catch and some biological parameters
on a global scale, and other bodies of the United
Nations are concerned with statistics of the produc-
tion of various industrial products. The exchange
of oceanographic data and a network of national
and world data centres have been promoted by the
Intergovernmental Oceanographic Commission. The
World Meteorological Organization is dealing in a
similar way with air pollution monitoring. The prob-
lem of radioactive waste disposal into the sea and
the measurement of marine radioactivity has been
the subject of extensive study and recommenda-
tions by the IAEA. Monitoring the quality of the
environment on a global scale is, however, a rela-
tively new concept which the world community has
been forced to recognize as important by the conse-
quences of the rapidly increasing pollution of that
environment. However, for practical purposes it
would be more feasible to develop monitoring by
sectors (e.g., marine) and regions.

PURPOSES OF MONITORING

Any surveillance and monitoring system should
be established with clearly defined objectives, even
though it is recognized that these objectives will
develop and change with time and experience. The



following are the minimum objectives suggested for
worldwide marine and fresh-water monitoring:

To establish present-day baselines

This would include measuring the concentrations
of several critical pollutants in the water, in the or-
ganisms and in the sediment of lakes, rivers, streams,
estuaries and the ocean. It would then be possible
to evaluate the aquatic transport of pollutants to
the sea; atmospheric transport of pollutants would
require a different monitoring system.

To detect and evaluate trends of change
Continuous monitoring will tell which pollutants

are increasing with time and will also assess the
effectiveness of corrective measures. In most cases
it is the trend of pollution which is of greatest con-
cern, because where it has been measured it has
been shown to be increasing rapidly.

To give advance warning

When any pollutant tends to increase in the en-
vironment, the monitoring system should provide
advance warning of approaching critical conditions.
As mentioned previously, the aquatic ecosystem has
a considerable capacity to recover from many types
of added pollution, but when this capacity to recover
is exceeded the system can break down catastrophi-
cally. With experience it should be possible to an-
ticipate the time when critical events will occur by
analysis of the trends of change. A prediction that
the ecosystem is approaching a critical level with
regard to any given pollutant would give warning
that remedial action is necessary while there is stilt
time to take appropriate action.

To detect accidental critical events

The monitoring system should be capable of
quickly evaluating any accident that releases unusual
amotmts of a pollutant into the environment. Such
accidental releases can provide information on the
levels which can be tolerated by the environment,
including its living organisms, and by continued ob-
servation it would be possible to evaluate the rate
of recovery of the environment from the particular
pollutant involved. This type of information would
be valuable in determining precisely the critical levels
of the pollutant for a given environmental situation.

Information, storage and retrieval

To achieve the above objectives an efficient means
of storage and retrieval of data will be essential.
Only in very few exceptional cases will the informa-
tion be required in real time, for example when ac-
cidental discharges of a pollutant (e.g., oil) occur.
In the majority of cases the frequency of sampling
and submission of information can be less expeditious.
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For reasons of economy, the use of existing systems
should be encouraged.

MONITORING TECHNIQUES AND SYSTEMS

Operating surveillance and monitoring techniques
and small-scale systems are available in some coun-
tries, but few are sufficiently equipped to achieve
the objectives outlined above. Monitoring techniques
can range from an occasional spot check of a par-
ticular characteristic to a continuous recording of
the same property. Some types of monitoring
have to be done at a fixed station or laboratory;
others could be done by teams travelling from place
to place and applying the same methods of mea-
surement to a variety of environmental conditions.
Other characteristics of the environment may be
detected by remote sensing from aircraft or sa-
tellites. As monitoring feasibilities improve, for
example, by the development of more precise and
sensitive methods of chemical analysis, the system
should be capable of adopting the best measurements
available to achieve the precision required for proper
evaluation of the state of aquatic environment and
organisms, and for management purposes. In some
cases, however, a rapid though less precise method
of analysis may be preferable to a time-consuming
or rather expensive method of great accuracy and
precision.

To evaluate the sources of pollution, statistical
information about the production, use and disposal
of critical items is needed. In some cases, these
activities may be variable with time; in others an-
nual average values may be satisfactory. Only when
the source terms are known, however, will it be
possible to approach a balance sheet for a given
pollutant in the environment so that trends can be
predicted in advance rather than waiting for the
event to occur. For most pollutants, as the preced-
ing discussions show, this type of information is
more readily available than some of the other in-
formation required. It may be that no additional
organizations or structures need be created for this
purpose, but existing institutions and systems certainly
need strengthening to cope with these new demands.

Precise chemical monitoring of the aquatic en-
vironment will be an integral part of any pollution
monitoring network. In recent years great advances
have been made in chemical methods for the
isolation, identification and measurement of both
inorgauic and organic compounds, sometimes by
using automatic devices. With proper sample prep-
aration these are applicable to water, biological
material and sediments. These methods are satis-
factory for the monitoring of most of the pollutants
discussed in this paper. New and more sensitive
methods will certainly be available in the future,



but even now the main difficulty with these complex
techniques is that the costly equipment required
limits pollution studiesto a relatively few laboratories
in the developed countries. Continuous standardi-
zation and intercalibration of methods will be neces-
sary to assure comparability of results obtained in
various laboratories.

Physical means of monitoring include radioassay
and radioactivation techniques, optical methods and
photography in the visible, infrared and ultraviolet
ranges of the spectrum. Infrared scanning photog-
raphy, radar and microwave photography all offer
promise for global monitoring from aircraft and
satellites. Heated effluents and the distribution of
turbidity and other discoloured waters can be readily
detected and mapped by these methods.

A network of stations will be necessary to achieve
the objectives of the monitoring programme. It has
been suggested that two kinds of locations will be
necessary: some, called " base-line stations," should
follow large-scale changes, particularly of pollutants
carried great distances in the oceans, and should be
remote from direct influences of human activities.
Mid-ocean islands and oceanic areas in high latitudes
would be suitable. Others, called " impact stations,"
should be located near the sources of pollutants, in
major fishing areas or in vulnerable areas such as
coral reefs and mangroves. They would follow the
trends of pollution increase and evaluate the effects
on the marine ecosystem and fishery resources.

As the effect of pollution on living aquatic or-
ganisms is a major concern, collection of data on
biological components must be an essential part of
any monitoring system. Sessile plants and animals
are continuously exposed to the environment and
consequently will integrate over time the continuous
exposure to a pollutant. Since organisms are capable
of concentrating some pollutants within their bodies
to levels higher than those in the surrounding water,
they can also serve as a more sensitive indicator of
pollution than water analysis alone. Analysis of a
variety of species will show the pathways and points
of accumulation of pollutants and toxins in the
ecological system. Analysis of changes in population
sizes or in the structure and characteristics of the
community will permit evaluation of the long-term,
sublethal effects which cannot be detected by chem-
ical analysis of the water.

Plans for biological monitoring should include
international surveys; networks of ecological base-
lines; and the use of biological organisms as sen-
tinels or indicators for the long-term biological assay
of man-produced contaminants and changes in the
environment.

International biological surveys should be made
in various parts of the globe, and should be designed
to compare the state of populations and the health
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of species in the aquatic ecosystem, including levels
of contamination. In terms of fish-stock potentials
and harvests this is already being done by FAO. It
would be advantageous to have additional information
on the lower organisms in the food chain which
sustain the economically important species of fish.
Also, these smaller organisms may well be more
sensitive to pollution than the adult fish and changes
in their population size or community structure could
give advance warning of later effects on the fish
population. These surveys could advantageously
be conducted during critical periods in the life cycle
of the organism (e.g., breeding, egg and larval pro-
duction or migrations of species).

The international biological surveys would enable
an evaluation of the present-day base-line, but it is
equally and perhaps more important to know
the trends of change in these base-line conditions.
The results of the surveys might well identify critical
areas of the aquatic ecosystem which should be mon-
itored on a continuing basis. For efficiency and
economy this network of stations should as far as
possible be the same as that used for physical and
chemical monitoring. This would permit the cor-
relation of the chemical concentration of the pollu-
tants in organisms with the biological changes in
the population and communities. In selecting the
locations of these stations consideration should be
given to the sources of the important pollutants
and the mode of delivery to the monitoring locations
(i.e., whether by river or by atmospheric transport).

The many species of plants and animals which
are unusually sensitive to pollution can be used as
"early-warning,, sentinels for particular pollutants.
There is a need to identify aquatic organisms which
will perform the same kind of service for the envi-
ronment as does the coal-mine canary for miners:
its death warns them of the presence of toxic methane
gas. The structure of the biological community itself
may also serve as an early-warning system in that
as pollution increases, the more sensitive organisms
in the community disappear, species diversity declines
and stability decreases. In this type of monitoring,
there would be advantages in placing emphasis on
the bottom populations, which, as they are mostly
stationary, can be expected to integrate the effect
of long-term exposure to pollution.

Attempts to organize monitoring systems

The monitoring of fresh water bodies has long
been practised for the purpose of checking the safety
of water used for domestic purposes. The record-
ing of the flow of water and water-level fluctuations
now covers most inland water in developed countries.

Until recently most monitoring was done manually,
but now the need for more detailed information



makes more frequent sampling necessary and has
led to the collection of large amounts of raw data
which need to be synthesized by statistical methods.
In this context the recent development of automatic
stations connected to electronic computers for pro-
cessing the data is of special significance.

Although monitoring of inland waters has mostly
been a national undertaking, research problems often
make it necessary to establish international coopera-
tion, as for instance, in the Lake Constance Com-
mission, the Rhine Commission and the Danube
Commission in which various countries are par-
ticipating in regional monitoring programmes.

In developing countries monitoring schemes have
been established mainly in connection with the con-
struction of dams for hydropower, and consequently
only a few parameters (water flow, silt content) are
monitored. In view of the changes in water quality
that are expected to occur in these countries, there
is an urgent need to begin the monitoring of at
least the major rivers and lakes in order to obtain
essential background data.

Compared to the progress which has been made
in monitoring of inland waters, marine monitoring
programmes are only in their earliest phases. The
environmental problems of the oceans are much
more complex and difficult.

Individual laboratories or small-scale marine
monitoring programmes have been developed on an
ad hoc basis by various countries that have been
concerned about the increasing ra.te of marine pol-
lution in their offshore waters. Such programmes
refer mainly to pesticides, heavy metals, oil and bac-
teriological pollution and are used for warning fisher-
men or inhabitants of the coasts in cases of actual
risks to human health and property. Radioactivity
has been monitored for many years through a scheme
of close international collaboration, and this scheme
has provided most valuable experience for future
programmes.

Some countries have already established collabora-
tion in this field, either on bilateral or multilateral
bases (e.g., the Scandinavian countries) or through
existing regional bodies like the International Council
for the Exploration of the Sea (in connexion with
the pollution of the North Sea and the Baltic).

The necessity of establishing a marine monitoring
system on a world-wide basis has been recognized
by various national groups and by some nongovern-
mental organizations having responsibilities in the
field of oceanogra.phy and marine resources research.
Preliminary studies and plans have been developed
in this regard by the advisory bodies to the Inter-
governmental Oceanographic Commission (toc),
namely, the Scientific Committee on Oceanic Research
(SCOR) and FAO'S Advisory Committee on Marine
Resources Research (ACMRR), which are contributing

159

to the plans for the worldwide marine monitoring
system envisaged to operate within the global environ-
mental monitoring framework under preparation by
the Scientific Committee on the Problems of the
Environment (SCOPE).

As the operation of such a system will imply
systematic sampling in agreement with established
patterns and procedures and exchange of relevant
data, and also because of the considerable costs in-
volved, governments will need to play an important
role. The necessary international mechanism would
best be achieved by entrusting the responsibilities
to an intergovernmental body. This has already
been expressed by various governments and or-
ganizations in connexion with the preparations for
the United Nations Conference on the Human En-
vironment to be held in Stockholm in 1972.

Reference has been made to the possible role which
could be played by the Intergovernmental Oceano-
graphic Commission, especially taking into account
its programme for the Integrated Global Ocean
Station System (moss) which could be expanded to
include some relevant observations required for the
monitoring of marine pollution.

It has been proposed that as part of the Long-term
and Expanded Programme of Oceanic Exploration
and Research (LEPOR), developed in response to a
request by the United Nations General Assembly, a
programme of Global investigations of Pollution in
the Marine Environment (GirmE) be organized in
order to provide a basis for the design of such a mon-
itoring or surveillance system and its use for many
purposes related to the protection of the marine envi-
ronment and of its resources.

In the course of the preparations for the United
Nations Conference on the Human Environment the
view has been expressed that the loc should be
the international organization coordinating ocean
monitoring programmes, and that it must therefore
possess adequate facilities and resources and that,
because they are multidisciplinary programmes, effec-
tive coordination must be maintained between the
Commission and the specialized agencies of the
United Nations system supporting these programmes.
This is at present ensured by the Intersecretariat
Committee on Scientific Programmes relating to
Oceanography (IcsPRo), consisting of executive heads
of the United Nations agencies, or their appointed
representatives, who have agreed to sustain the
worlc of the Commission through relevant parts of
the programmes of their respective organizations
and to use the Commission as appropriate for advice
and review in the area of marine science.

Another good example of fruitful cooperation is
the joint sponsorship by nvico/FAID/UNEsco/Wmo/REA
and the United Nations of a Group of Experts on
Scientific Aspects of Marine Pollution (GEsAmP) to



advise them and the toc on activities of common
interest.

From preliminary studies and consultations there
seems to emerge a clear view that a worldwide marine
monitoring system can be better achieved step by
step, starting with existing national programines, and
in some areas through regional schemes. This should
first cover seas having a risk of heavy pollution, such
as the North Sea, the Baltic and the Mediterranean,
and these schemes could serve also as pilot exercises
of great value for the establishment of similar schemes
in other areas (e.g., the Persian Gulf).

Means of reducing pollution

In discussing reduction of pollution, it has to be
emphasized that the pollutants should whenever
possible be removed at the source, where they are
most concentrated. After they are released to the
water and diluted, removal becomes much more
difficult and may even be impossible. An upstream
polluter can greatly increase the cost of water treat-
ment for domestic or industrial use downstream.
The downstream residents should not be forced to
pay the costs saved by the polluter. Marine cur-
rents also move pollutants from high seas to coastal
areas or carry them along the shores of neighbour-
ing countries.

Waste treatment should always have as an objec-
tive the recycling and reuse of the pollutant and,
when necessary, of the water itself. Recycling may
never be 100 pzu-cent effective, but if substantial
amounts can be recycled it will be of benefit to the
environment, and in some cases, the recovered ma-
terial may result in a profit. Even if there is a net
cost involved, recycling will be required to protect
the environment and preserve our dwindling natural
resources.

Preventive and curative measures

Even when agricultural, industrial or urban develop-
ment is -undertaken on the basis of plans, it may
not always reflect the common good. The individual
entrepreneur is usually primarily concerned with gain
to himself, and he usually tries to avoid for as long
as possible expenditures on items such as the preven-
tion of water pollution which may reduce profit. In
other situations aggressive industrialization by state
enterprises has led planners to neglect the inevitable
damaging consequences to the environment.

Development of urban areas must often satisfy
many conflicting interests, and since resources are
limited, priorities should be identified. Until recent-
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All nations should, in the long run, participate in
monitoring of aquatic pollution for the proper protec-
tion and use of living resources and adequate man-
agement of the environment. Many developing coun-
tries lack the facilities and specialized personnel for
this purpose, and !t is the duty of the international
cominunity to assist them to develop their economies
and industries without damaging the natural re-
sources and environment. There is, therefore, a great
need for technical assistance through both bilateral
and international programmes, and activities in this
sector need to be further intensified.

ly there have been few regulations intended to pre-
vent water pollution a reflection of the low priority
given to this aspect of planning.

When protection of water against pollution is
recognized as being of high priority, and especially
when it becomes apparent that preventive measures
are much cheaper and more effective than remedial
measures, much can be achieved at the planning
stage. Planning begins with the locating of industries
or new urban areas and continues into the design
and operation procedures. To give water protec-
tion, and especially the protection of fisheries, its
proper weight in planning, it is necessary to es-
tablish adequate scientific bases for management and
appropriate regulations and to recruit well-informed
administrators for their implementation. In the
industrialized countries, the results of insufficient
planning are now painfully obvious, and for new
undertakings high priority should be given to the
prevention of freshwater and marine pollution. In
developing countries, pressing needs for the housing
of growing urban populations and for the creation
of industries often cause planning authorities to
overlook environmental effects.

Industrial wastes are increasingly being mixed with
domestic sewage, and furthermore, many new mate-
rials in use in homes find their way to the sewage
system. The volume of water used per caput in
households is rapidly increasing while the quantity
and quality of recipient waters at best remain con-
stant. These factors all influence the design of sewage
treatment plants.

In primary treatment the sewage is led through
a basin sufficiently large to permit suspended or-
ganic matter to sink to the bottom. Recent develop-
ments aim at increasing the efficiency of such treat-
ment by optimizing the hydraulic properties of the
basin. This method is acceptable only where ex-
tremely effective dispersion of the effluents occuis in
the receiving water.



In biological treatment, optimum conditions are
provided for the natural self-purification processes
in lagoons by tricicling filters or by the activitated
sludge method.

Recent developments aim at increasing the removal
of phosphates and other substances which occur in
low concentrations, but can have important effects
in receiving waters. Chlorination of biologically
treated water can achieve total elimination of bacteria.

Chemical treatment has long been used for indus-
trial wastes and for treatment of water for human
consumption. Recently it has come into use also
for treatment of domestic sewage in order to remove
phosphates, heavy metals and other pollutants.

Treatment of agricultural wastes from large
mechanized farms has only recently been recognized
as a problem. At the present state of knowledge
it seems that the established method of spreading
the wastes, manure and ensilage effluents on farm-,
land is still the most suitable one. The wastes should
be collected and stored until they can be spread on
land in quantities depending on the soil conditions.
Ploughing of fields after spreading of wastes decreases
the rate of runoff to surface waters. For very large
farms the volumes and areas needed make this
method uneconomical, and more advanced means
of treatment may be necessary.

Emergency remedial measures

When water-soluble pollutants are released into
the environment, the opportunity for remedial action
is lost because of dilution. Even when diluted to
the extent that its removal is no longer possible, a
highly toxic material may still be a hazard to public
health and to living resources. The only effective
remedial action is to ban the use of the water for
drinking purposes, but usually there is no practical
way at that stage to prevent damage to aquatic
organisms and fish farms.

Accidental discharges of oil can be cleaned up
by several methods, but as with all pollutants, the
only effective measure for controlling contamination
by oil of the aquatic environment is the prevention
of avoidable spills and releases. The time lag be-
tween a spill and the cleaning up means that some
damage will inevitably have occurred before the
corrective measure can take effect. For example,
the soluble parts of the oil will already be in the
water and will not be removed by any of the present-
ly known methods of cleaning up after the spill.

Probably some of the earliest clean-up methods
for spilled oil were to gather and remove or to bury
the material that came ashore on the beach and to
disregard the oil which did not come ashore. It
was soon discovered that the use of straw to absorb
the oil made the cleaning of beaches easier, and
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this is still pobably one of the most common tech-
niques. In cleaning up the oil spilled from the
Arrow (Canadian coast), peat moss was found to be
more effective, since it absorbed more oil per unit
weight than any other material tested.

Detergents and dispersants have also been used
extensively to clean up oil slicks floating on the sea
surface. The detergents used in the cleanup after
the Torrey Canyon accident were themselves dis-
solved in the solvent and were more toxic than the
crude oil alone. However, less toxic dispersants
have been developed since that time. One bioassay
test carried out by the Department of Natural Re-
sources of Michigan (1969) found that the least
toxic detergent mixed with oil could be a hundred
times as concentrated (1 800 ppm) as the most toxic
one (14 ppm) for the same toxic biological effect.

The use of detergents is essentially a cosmetic one
that is, it removes the obvious evidence of oil

and consequently is of great appeal to the polluter.
However, after treatment with detergent, the oil is
dispersed in the form of fine droplets and becomes
even more available to the biota of the sea than
it would be if it were left in the form of a surface
film. Because of the finer degree of dispersion, the
soluble toxic fractions dissolve more rapidly and reach
higher concentrations in sea water than would result
from natural dispersal. The droplets themselves
may be ingested by filter-feeding organisms and thus
become an integral part of the marine food chain.
Some of the oil may pass through the gut in the
faeces of these organisms, but Blumer (1970) has
shown that it can pass through the gut wall and be
incorporated in the lipid pool of the organism. It
can thus be transferred from organism to organism
and could eventually be incorporated into the food
that man takes from the sea. Thus, although deter-
gents can remove the visible evidence of ami oil spill,
they can also introduce the oil into the marine biota
in a way that has a more severe and more prolonged
effect than the untreated oil.

Sinking of the oil has also been achieved by
scattering talc or chalk on the surface and causing
the oil to agglutinate into globules of greater density
than sea water. This sunken oil may kill the motile
bottom dwellers before they have time to move
away. The sessile forms of commercial importance
such as clams, oysters and scallops cannot escape,
and some motile species such as lobsters may ac-
tually be attracted to the spill, where the exposure
will contaminate or kill them. Little is known about
the rate of degradation of oil in bottom sediments,
but some fractions have been seen to persist for well
over a year.

Extensive efforts were made to burn the oil in
both the Torrey Canyon and in the Wafra (wrecked
off the cost of South Africa in 1971). If oxidation



is complete, the oil is converted to carbon dioxide
and water and no longer remains as a pollutant; but
incomplete combustion is far more common, and
the smoke and volatile oils released in the burning
become atmospheric pollutants and ultimately return
to the sea through precipitation and accumulation
on the water surface. Moreover, burning the oil
within a tanker is a difficult business, and has not
been successful even when oxidants were added.
Volatile fractions may bum off quickly, but most of
the oil resists combustion. It is even more difficult to
burn the oil after it has accumulated on the sea sur-
face, though this has been attempted by the use of
wicks and small glass beads to which the oil will
cling and be protected from the quenching effects
of the water. During the burning process, the
elevated temperature increases the water solubility
of the most toxiz components, which can lead to
greater biological damage than if the oil had been
left unburned.

Mechanical containment and removal of oil appear
ideal from the point of view of avoiding long-term
biological damage. A variety of containing mech-
anisms have been proposed, such as booms or
inflatable long plastic balloons with skirts extending
a few feet into the water, and various types of sur-
face skimmers to collect the oil and pump it into
a standby tanker have been suggested. Unfortunately,
most wrecks occur during less than ideal weather
conditions, which tnakes delivery and deployment
of mechanical devices difficult. Floating booms are
relatively ineffective in a rough sea, since the oil
can be carried over the top by splashing waves and
as windborne droplets, but in protected waters such
as harbours, recovery can be quite effective. Among
the oil removal methods in use today, this is without
doubt one of the most satisfactory when conditions
permit.

Microbiological degradation, although a slow
process, is the ultimate fate of all of the oil left as
a pollutant in the sea. However, in the process of
degradation many intermediate chemical compounds
may be produced which can be as toxic as the original

Administration and legal aspects of aquatic pollution

National administration

Over the last 25 years or so many countries have
radically reformed their administration and legislation
for the control of water pollution. Previously, the
approach to the problem was characteristically a
patchwork of competing jurisdictions as ineffective
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oil, and no single species of bacteria is capable of
degrading all of them. A mixed bacterial culture
which could be sprayed upon the oil slick could
conceivably compensate for some of these difficulties
and accelerate the normal decomposition process of
the oil. As ZoBell (1969) has pointed out, hydro-
carbons and other compounds in crude oil may be
bacteriostatic or bacteriocidal in high concentrations,
thus reducing the rate of degradation in those localities
where it is most urgently needed. As mentioned pre-
viously, the oxygen requirement for the bacteriological
degradation of oil is high; the oil would need to be
greatly diluted to avoid removal of all the oxygen
in the sea water. Perhaps a combination of the use
of dispersants and seeding with bacteria could prove
to be a useful technique.

Although an effective solution to the problem of
cleaning up oil spills is desperately needed, it is

obvious that the best solution is prevention. When
wrecks occur, every effort should be made to offload
the oil before it enters the marine environment or to
pick up the oil from the sea surface as soon as pos-
sible after it is released. The difficulty of doing
this under severe weather conditions is obvious, and
furthermore, many countries are not equipped for
dealing with these accidents. It has been suggested
that an international scheme should be established
to assist in such emergencies, possibly through the
formation of international task forces with adequate
personnel, equipment and facilities of rapid trans-
portation, which could assist the governments of
affected localities on request.

Oil spills which occur in harbours during the
process of transfer of oil to the refinery or of refilled
oil to the tanker should be able to be more easily
controlled. During loading or unloading operations
each tanker could be surrounded by a portable boom
which would confine the oil and make possible the
recovery of most of any spill. As mentioned ear-
lier, present technology is adequate to prevent most
of the accidental spills from offshore well drilling
or operations. It is only necessary that certain
precautions be faithfully observed.

as it was confusing, with many separate agencies
handling different aspects; and in the lack of unified
control, the interests of health and fisheries were
swamped by those of industry.

Thus most of the recent reforms (at least so far
as inland water pollution was concerned) took as
their main objective the creation of comprehensive



systems of water quality management and the develop-
ment of resource-oriented, rather than use-oriented,
systems in which all legitimate interests in the use
of the water resource could be balanced on the basis
of sound scientific and other relevant considerations.
One important element of these reforms is the cen-
tralization of powers of planning, direction and coor-
dination in national agencies which operate indepen-,
dently of sectoral interests (but in which these in-
terests are represented) and as an integral part of
the management of water resources and the pro-
tection of the environment as a whole. Such cen-
tralization is important to avoid excessive regional
variations in pollution control measures as a result
of competition for industrial expansion and to give
weight to water-quality management considerations
in. the formulation of national policy. The admin-
istrative reforms have also been characterized by
a tendency to treat the drainage basin as the basic
administrative unit within which the various in-
terests in the water usance must be reconciled from
the point of view of water quality management.
The German cooperative associations, the United
States interstate river pollution control agencies, the
English river authorities, the French river-basin com-
mittees and the conservation authorities of On-
tario, Canada, are all examples of this trend. The
trend itself is soundly based, since it is within these
natural units that most of the conflicts of the use
of water resources will normally lie, although in many
countries it may not be possible or desirable, for lack
of the necessary personnel, scientific equipment and
funds or size of the basin, to establish an autonomous
or semiautonomous authority for each river basin.

Despite the recent spate of organizational reforms,
however, many countries still lack effective water
quality management administrations authoritative
enough to represent and harness together the in-
terests of health, tourism, recreation, fisheries and
agriculture in the face of the expediencies of in-
dustrial and urban expansion. Even in those coun-
tries which have introduced the most far-reaching
reforms, recent reviews have suggested the need for
further radical organizational reforms to strengthen
the authority of pollution control bodies over both
public and private polluters.

Inland, estuarine and coastal water pollution are
of course closely interrelated. The fact that until
recently fresh water pollution was the dominant
problem, and offshore pollution was not yet critical,
is still reflected in some countries in their treatment
of estuarine and territorial waters as an extension
of inland waters under the authority of the same
administrative bodies for the purpose of pollution
control at least so far as pollution emanating
from coastal establishments is concerned. In many
cases, however, it appears that this extension of

163

theoretical jurisdiction has not been followed up
by any practical and effective exercise of authority.
The situation is changing because coastal waters
are becoming more and more heavily affected by
disposal of wastes (particularly dumping) in off-
shore areas and by oil spills.

These other sources of pollution affecting the
marine environment generally fall within the com-
petence of functional departments: pollution from
shipping is normally handled by ministries respon-
sible for navigation; pollution resulting from the ex-
ploration and exploitation of the continental shelf
by ministries of power, or mines; pollution in har-
bour arcas by harbour authorities; and problems
of radioactive pollution by authorities responsible
either for nuclear power or for public health. Such
a division of control over the quality of water is of
course encouraged by the juridical division of the
seas into various zones of national and international
jurisdiction.

Until recently little or no coordination of such
management and control measures was generally
apparent; those national bodies that did exist dealt
mainly with the specific problem of oil pollution
from ships. Recently, however, the need for overall
coordination of marine pollution management mea-
sures at the national level has been recognized and
more adequate mechanisms were established or are
envisaged.

National legislation

In many countries little or or national legislation
exists for the control of water pollution, either in-
land or marine. Where control does exist, it is
often scattered and piecemeal, reflecting the response
to specific problems as they arise. Thus pertinent
articles may be found in fisheries laws, in sanitary
codes and regulations, in legislation controlling the
activities of certain industries or establishments and
in a host of other local laws.

However, the radical reforms of the last few years
have inspired in many countries comprehensive
pollution-control laws that seek to transcend sec-
toral interests and, by a system of balancing in-
terests, to maintain the quality of the water resource
at a level suitable for the various uses required of
it. The identification of actual and potential uses
of particular bodies of water and the according of
priorities to particular uses is in some cases achieved
through a formal process of investigation and clas-
sification of those bodies of water and in others
more informally, through the everyday functioning
of licensing bodies in which the various classes of
users are represented.



In some countries standards of water quality for
each particular use or classification have been es-
tablished through legislation on a nationwide basis;
but this has often given rise to objections that in
the process of formulating standards fisheries in-
terests have not received the attention they deserve.
With the resurgence of scientific research on water-
quality criteria for fish, a better understanding of
the ecological basis for fishery resources and aquatic
environment management, and the setting up of
pollution control agencies independent of sectoral,
industrial and limited health interests, the situation
may be expected to improve.

In other countries the whole concept of fixed
standards for both inland and coastal waters has been
shunned as leading toward a decline in the quality
of waters to the lower limits of the standards
and a more flexible approach to water quality is

preferred.
In maintaining the standard of quality of a par-

ticular body of water, most industrialized nations
now rely to some extent on a permit system, whereby
all discharges must be authorized by the pollution-
control body and conditions for effluent siting, qual-
ity and quantity are established for each user. Simi-
lar rules are also being developed for the control
of waste disposal, by dumping or other forms of
discharge, in coastal and oceanic areas. Recently
the tendency has been toward integrating environ-
mental considerations into the development process
at the planning stage.

Bringing environmental considerations into the
planning of development processes, particularly
those involving industry, is also one of the main
objectives of some of the new financial measures
adopted in several countries. In addition to tax
concessions to industry and financial assistance to
municipalities for the establishment of waste treat-
ment facilities, an increasing number of countries
are now turning to the idea of charges related to
the nature and quantity of effluent discharged and,
in the more complicated systems, to the nature of
the receiving waters and the uses adversely affected
by the discharges. The idea, in the economists'
language, is " to internalize the external disecono-
mies " or in other words, to make the polluter
pay for the damage he causes to others.

Another sig,nificant trend in modern pollution-
control legislation is the development of controls
over the products that cause contamination and the
encouragement of processes that diminish pollution.
Examples of the former can be seen in the legis-
lation fixing limits of minimum biodegradability for
detergents and in the exercising of controls over
pesticides and the lead content of gasolines. An
example of the encouragement of pollution-curtailing
processes is the recent change in the United States
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Federal Government's purchasing specifications
requiring a minimum recycled content for paper
purchased by federal agencies. Although of only
indirect effect on water pollution, this measure may
set a precedent for the encouragement of other types
of waste recycling.

Some countries, as part of their established tra-
ditions, and as mentioned before, deal with pollution
of territorial waters under the same general system
and legislation as inland water pollution, although
neither the standards of environmental quality re-
quired nor the effectiveness of implementation
of pollution control measures are necessarily the
same.

As far as other sources of pollution of the marine
environment are concerned, the present situation is
essentially one of fragmented user-oriented legis-
lation restricted in its application by the current rules
of international law to the territorial waters of the
state or to ships flying its flag. But in recent legis-
lation two trends can be discerned which (a) may
extend national pollution-control jurisdiction beyond
the traditional limits of the territorial waters of
the state and (b) at the same time bring together,
as far as possible, the present fragmented legis-
lation into a coherent whole under a single admin-
istration. As examples of the first trend may be
cited the recent legislation extending states' territorial
waters to distances of up to 200 miles (and thus
incidentally also extending the area of pollution con-
trol jurisdiction), the national legislation implementing
the 1969 International Convention relating to inter-
vention on the high seas in cases of oil pollution
casualties, and the recent Canadian legislation ex-
tending Canadian pollution control jurisdiction over
large areas of the Arctic waters well beyond the tra-
ditional limits of Canadian national jurisdiction.
The second trend may be seen in the Finnish Act
of 1965, which provides a framework of law of the
control of marine pollution from ships, land or con-
tinental shelf, and some of the recent Canadian and
United States legislation on marine pollution.

A further example of the physical extension of
national pollution-control jurisdiction is provided
by the recent legislation and proposals of legislation
for the control of dumping wa_stes at sea. At the
present time such provisions as do exist in national
legislation for the control of dumping are limited
for the most part to the territorial waters of the
state. Once outside these limits dumping barges are
generally free from all restrictions. Such untram-
melled licence to pollute has, of course, attracted
sharp criticism and it seems likely that some re-
strictive measures may be put into effect in the near
future. Already Finland has broad provisions re-
stricting dumping from Finnish ships and the Neth-
erlands has recently sought to control dumping from



all barges sailing from its ports. Similar legis-
lation has now been proposed in the United States,
the United Kingdom, Sweden, Norway, Denmark
and Iceland.

International aspects

Neither problems of pollution in international
rivers nor those of marine pollution can be settled
by national action alone. As waters cross national
frontiers, so do problems of water pollution; and
as the resources of the oceans lie beyond the control
of any one state, they can be effectively managed
only by international cooperation.

Aquatic pollution is, therefore, a subject of concern
to numerous international organizations, both inter,
governmental and nongovernmental, with global or
regional responsibilities. Within the United Nations
family, various organizations are dealing with aspects
of aquatic pollution that come within their terms
of reference. In the case of FAO, these are the effects
of pollution on living aquatic resources and fisheries,
and with related environmental aspects. The United
Nations itself has a special responsibility for the
overall political and legal aspects and is concerned
with the human environment and the law of the
sea in general.

Coordination of activities in the assessment and
prevention of marine pollution is provided by the
normal United Nations machinery, especially the
Advisory Committee on Coordination and its Sub-
committee on Marine Science and its Applications,
and in part and for technical aspects by the Inter-
Secretariat Committee on Scientific Programmes
Relating to Oceanography (IcsPRo), formed by the
agencies providing support to the Intergovernmental
Oceanographic Commission.

The United Nations regional economic commis-
sions and organizations such as the Council of Eu-
rope, the Council for Mutual Economic Assistance
(COMECON), the Organisation for Economic Co-oper-
ation and Development (OECD), all have programmes
related to regional aspects of aquatic pollution.

Some other bodies have more specific technical
responsibilities, as the International Council for the
Exploration of the Sea, which prepared the scientific
basis for a convention dealing with marine pollution
in the North Sea, or the General Fisheries Council
for the Mediterranean, which is reviewing the situation
in its area in view of future action by the govern-
ments concerned.

One of the first international commissions charged
with functions of fresh water pollution control was
the International 'Joint Commission set up in 1909
under the Boundary Waters Treaty between the
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United States and Canada. More recently, greater
regulatory powers, including those to set and enforce
standards of water quality and to operate projects
and facilities, have been given to interstate river
commissions in the United States and Australia.
Although not strictly international, the experience of
these interstate bodies has been of relevance in the
establishment and development of international bodies
in other parts of the world. The international river
pollution-control commissions of Europe and Africa,
many of which have been established or restructured
within the last two decades, have less comprehensive
powers. Indeed, the emphasis on the work of the
European commissions seems to be more on technical
matters preceding control measures than on the es-
tablishment and supervision of control systems, al-
though the commissions do have powers to recommend
measures for pollution control to member govern-
ments. One factor inhibiting the development of
these commissions is perhaps in that only one of
them, the Rhine Commission, is assured of the assis-
tance of its own technical secretariat.

No international commissions for the overall con-
trol of marine pollution as yet exist. Such inter-
national conventions as have been concluded have,
in the main, been limited to treaties for the control
of pollution by oil and by radioactive substances.
Some general provisions exist also in the 1958 Ge-
neva Conventions on the law of the sea.

There were attempts to bring about international
control of oil pollution from shipping as long ago
as 1926, but it was not until 1954 that the first In-
ternational Convention for the Prevention of Pol-
lution of the Sea by Oil (the so-called London Con-
vention) was signed. As it now stands (it was
amended in 1962 and the amendments entered into
force in 1967), the London Convention prohibits
within certain zones the discharge of oily wastes by
merchant ships over a certain size and by all new
ships over 20 000 tons. Under further amend-
ments adopted in 1969, but not yet in force, the
basic concept of prohibited zones would be removed
from the convention and all discharges over a cer-
tain specified amount would be prohibited. Even
as amended, however, the convention still suffers
from certain deficiencies in enforcement, occasioned
mostly by the difficulties of monitoring and by the
fact that while the interest in enforcing the prohibi-
tions on discharge lies with the coastal state affected
by the discharge, the powers of enforcement lie with
the flag state.

Some of the gaps left by the London Convention
which were emphasized so glaringly by the Torrey

Canyon disaster were covered in two further con
ventions signed in Brussels in 1969. The first of
these empowers coastal states whose coastlinee, living
marine resources, wildlife, etc...are threatened by the



danger of oil pollution from a ship involved in an
accident at sea to take action against that ship to
avert or mitigate the threat. The other convention
places strict civil liability for damage caused by oil
pollution on the ship owner. The Brussels Confer-,
ence also recommended the setting up of an Inter-
national Compensation Fund before the end of 1971
to ensure adequate compensation for all victims of
oil pollution damage.

The Torrey Canyon disaster also emphasized the
desirability of cooperation between countries threat-
ened by a particular spillage of oil. The Council of
Iwo called for the establishment of regional schemes
of cooperation, and the first of these was set up by
eight countries bordering the North Sea in 1969.

The Law of the Sea Conventions (Geneva, 1958)
added little to the 1954 London Convention except
the inclusion of pipelines and exploitation of the
resources of the sea bed in the list of sources of oil
pollution to be guarded against. The Geneva Con-
ventions, however, also dealt with pollution of the
seas by radioactive substances and committed states
to take preventive measures against these and other
harmful agents. No other treaties have dealt ex-,

pressly with the problem of regulating radioactive
contamination of the sea on a global scale, except
perhaps for the 1960 International Convention for
the Safety of Life at Sea which dealt with some of
the problems of the carriage of radioactive goods as
cargo and safety on nuclear-powered ships. There
have, however, been several conventions during the
last ten years dealing with the question of civil liability
for damage caused by nuclear incidents and assigning
strict liability to the nuclear operation. At the
regional level, something more positive has been
accomplished, notably among the EURATOM nations.
Under the treaty of 1959 the member countries of
EURATOM set up a system for the setting, maintaining
and enforcement of maximum standards of permis-
sible contamination in the air, soil and water of the
member nations. The system also involved the sub-,
mission to a central commission of information con-
cerning waste disposal operations well in advance
of their execution to allow the Commission to con-,
sider the effects of the operations and make recom-
mendations to the States in question.

A further regional agreement that is of interest
for both inland and marine pollution control is the
European agreement on the restriction of the use
of certain detergents in washing and cleaning products,
opened for signature at Strasbourg in 1968. The
agreement sets a minimum limit of 80 percent bio-
degradability for detergents and requires the signa-
tories to take measures to prevent the sale of
products not conforming to that limit. The impor-
tance of this agreement lies perhaps as much in its
example of international action to control products
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that cause pollution as in its actual effects on water
pollution.

At present there is much lacking in the machinery
and conventions necessary for the control of water
pollution; but given the increasing awareness and
concern of the world community both governmen-
tal and popular and in view of the fact that at
least four major international conferences have been
or will soon be dealing with the problem,5 the pros-
pects are hopeful that positive action will be taken
to fill in the near future.

In dealing with inland water pollution the need
is for new and strengthened international river com-
missions with the authority and technical knowledge
to take effective measures of pollution control. Al-,
ready studies of the structures of existing commis-
sions have and are being undertaken and recommen-
dations for their improvement being made. The
work of such bodies as the European Inland Fisheries
Advisory Commission on fresh water quality criteria
for fish is helping to provide the basic scientific
knowledge without which no such commission can
function effectively.

In the area of marine pollution, the gaps are even
larger, not only in international legal action but also
'n the scientific information needed to design and
operate inteinational regulatory machinery effec-
tively. In this regard, the work of such organizations
as ioc and its advisory bodies and participating
agencies in designing mechanisms to evaluate the
state of health of the oceans and to monitor them,
as well as their work on the nature and effects of
pollutants and of the marine environment itself is of
particular importance. It would appear possible at
least to establish as an immediate action some form
of registration of dumping of toxic wastes and pos-
sibly other significant deliberate or accidental dis-
charges on the high seas.

To judge from recent announcements, the coun-
tries bordering particularly vulnerable areas of the
sea such as the Baltic, the North Sea, the Black Sea
and the Mediterranean Sea appear to be developing
more stringent and detailed regulation of marine
pollution than is probably possible at present on a
global scale. But it would also seem possible and
desirable to establish in the near future some broad
and general principles covering all areas of the sea
and all sources of pollution within which such regional
arrangements may develop, and to promote the
research and monitoring required for effective
management.

FAO Technical Conference on Marine Pollution and its Effects
on Living Resources and Fishing (Rome, December 1970): United
Nations Conference on the Human Environment (Stockholm. 1972);
imco International Conference on Marine Pollution (London, 1973):
United Nations Conference on the Law of the Sea (1973), including
the problem of marine pollution as a main section.



Improved management of the aquatic environ-
ment, by methods that are already well understood,
will result in the improvement of many aquatic eco-
systems. If demands on the environment are per-
mitted to intensify opportunistically and ad libitum,
as they have in the past, many more aquatic commu-
nities will be subjected to intolerable stresses. De-
pending upon the value that society will in the fu-
ture attach to the ecological well-being of its waters,
new management priorities and methods will be
introduced. As a result some waters will be main-
tained in, or allowed to recover to, near-virgin healthy
states; others will be partially transformed; and
still others may be utterly destroyed to permit some
form of intensive use or simply to serve as cesspools
or sewers. Alternative options should be weighed
as carefully and rationally as possible.

With increased human population growth and in-
dustrial development, there is no way at all of prevent-
ing an increase in wastes (including waste heat), al-
though temporarily that is, for the next decade
or two the total amount can be reduced by exert-
ing great efforts toward improved efficiency. After
that, options relate only to the form that the wastes
will take when they are released, and where they
should be released into the environment. Presum-
ably technological methods, including recycling, will
be increasingly applied to prevent most wastes from
entering aquatic environments, except perhaps in the
form of plant nutrients and waste heat released in
carefully selected places where they will enhance
the value of that environment.

The task of developing aquatic ecosystems for
greater protein harvests is now less hopeful than that
of ameliorating pollution effects. Increased fishing
along conventional lines to cover all presently ex-
ploitable stocks in the world's oceans can lead to a
doubling of the present yields. No special techno-
logical difficulties need be faced, though difficult
socioeconomic decisions will need to be taken, and
the doubling in harvests will presumably occur within
one generation. If by that time we understand enough
of the ecology of aquatic communities and protein
production, and if adequate national and inter-
national regulatory laws exist and are enforceable,
then levels of yield may gradually be raised beyond
a two-fold increase. The amount of increase pos-
sible under improved management is not predict-
able with confidence. It seems likely that many of
our most valued stocks, such as tuna, shrimp and
salmon, can be maintained at high levels of produc-
tion only with intensive scientific and international
management. A national or multinational fishery,
left to its own unorganized devices, would soon reduce
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stock size and catches of such species to low levels
and to its own economic distress, as can be illus-
trated by many incidents in the history of fisheries.

A completely laissez-faire approach to fishing
would likely lead eventually to a condition in which
a very large proportion of the catches would be of
small, low-valued species. It is sometimes suggested
that such species would have a much higher ecological
efficiency, in terms of the proportion of photosyn-
thetically-bound energy entering the fishery as a result
of a postulated reduction in the length of food
chains. But the evidence now available tends not
to support the idea of a greatly enhanced efficiency
under such conditions, in which case the doubling of
production seems optimistic and moreover is as-
sociated with a relative change in total economic
value which will likely be much less than two, and
eventually less than one.

The future for fisheries seems to be one of endless
monitoring, refinement of theory and careful man-
agement practices. What role the newly recognized
environmental concerns will play in this process
remains to be seen. Fisheries biologists have in the
past generally been of a decidedly conservative cast
of mind, trying desperately to save the stocks of
valued species. Fisheries ecologists are now begin-
ning to formulate and test models that seek to
define a series of variables useful for monitoring
and management within the context of the broad
environmental values being assigned not only to
certain species, but to entire communities and eco-
systeins.

Time is not on our side, and we have grave con-
cerns for the future ecological state of fresh water
and inshore marine communities as they relate to
fisheries. Yet the technology exists to maintain most
of these environments in a reasonably healthy state
or to recover them for purposes of increased fish
production for the limited number of generations
required to bring human population into balance
and eventually to allow a new philosophy of life to
emerge. Strong sociopolitical decisions must be
taken very soon to control pollution in the ways
outlined in the preceding sections. FAO, together
with other agencies concerned, will continue to
play an important role in working toward joint
goals of fisheries development and environniental
health. The universal approach to fisheries de-
velopment, exploitation and management at the
level of international fisheries commissions, including
those under FAO, is basically conservative. Fisheries
experts at the international level have laboured co-
operatively for decades to develop organizational
mechanisms on a worldwide basis for obtaining the



relevant biological, technological and economic data
to provide meaningful indices of the state of stocks,
of harvests, and of the general well-being of the
fishery. Economic statistics are published annually;
these and other data (ecological, oceanographic, etc.)
have recently been analysed as part of the FAO
Perspective Study of World Agricultural Develop-
ment to provide an overview of the harvest potential
of fish resources in the world's oceans.

Systems for collecting and primary processing of
data and for drawing initial inferences have been
decentralized to a large degree. International fisher-
ies commissions are rapidly expanding their activ-
ities in these fields sometimes under the direct stim-
ulus and guidance of FAO. All cooperating nations
are being encouraged to extend and intensify such
programmes to assist regional agencies in questions
of development and management, and also to con-
tribute to the store of information for the benefit
of worldwide planning within the United Nations.
The data collected and processed in the early stages
of an agency's existence, whether national or inter-
national, are usually at a minimum level of detail
and complexity. When the effectiveness of the
mechanism is assured, higher levels of precision are
obtained to permit more definitive analyses of the
states of stocks, fisheries, and other factor.

As yet data collection and processing systems have
not been developed to the point at which complex
environmental matters at the level of fish communi-
ties can be adequately monitored, but there is no
institutional constraint that would prevent a com-,
pletely natural extension into such a context. Var-
ious indices that might be suitable for these pur-
poses are already being discussed by fisheries
ecologists. In some cases, the same indices could
be used to monitor the joint effects of an ecosystem
of both pollution and fisheries exploitation.

Until recently environmental and pollution monitor-
ing systems have been developed more or less in-
dependently of the fish and fisheries monitoring sys-
tems mentioned above, though not independently
of FAO. The environmental monitoring systems
have been fashioned largely by oceanographers, lim-
nologists, meteorologists, " pollution biologists,"
sanitary engineers and food technologists the latter
because of the possibility of disease and poisons being
transmitted to humans through ingestion of organisms
from polluted areas. Both the fisheries and environ-
mental systems, each with ecological and economic
aspects, are converging on the same broad problems
at the level of aquatic ecosystems and related effects
on the well-being of fisheries, and should be en-
couraged to develop, in addition to their present
separate systems, a single system of variables at the
ecosystem level for purposes of routine monitoring.
There is now a high-priority need for joint action
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among pollution experts, fisheries ecologists and
economists, and also for the use of common mecha-
nisms to reduce costs and to increase efficiency.

Since its inception FAO has been developing means
of extending insights and expertise on fisheries
problems from the very practical to the highly
abstract to interested workers the world over and
in close collaboration with existing regional fisheries
bodies. The approach to these educational and
training aspects might now be extended quite naturally
to include consideration of the effects on fish and
fisheries of other demands on aquatic ecosystems
within a broader environmental context.

Many national and regional fisheries development
projects, supported by bilateral and international
funds (particularly under the United Nations Develop-,
ment Programme), are currently being formulated,
administered and executed with the assistance of FAO.
The approach talcen is generally a flexible, relatively
open multidisciplinary one which tends to assure
that all serious problems and all scientific, economic,
social and technical insights can be given due weight.

Through various mechanisms such as the formation
of technical working parties, sponsorships of sym-
posia, participation in interagency conferences, use
of expert consultants, and through other special ar-
rangements with the world scientific community,
FAO attempts to keep abreast of major environmental
developments in the aquatic realm and often leads
the way in defining and implementing new insights
and practices. This has been notably the case with
the science and technology of fisheries development
and exploitation, and more recen.tly there have been
important initiatives in the study of freshwater and
marine pollution and broader environmental concerns,
keeping in mind particularly the special needs of
developing countries. The major goal is toward an
integrated balanced approach that seeks to conserve,
and where possible enhance, the fishery resources
while labouring to augment fish harvests for human
consumption. In the long term these goals must
have equal priority; neither one can be sacrificed
for the other.

The immediate challenge is for humanity to define
its long-term objectives for the aquatic environment
and its communities as part of a steady and balanc-
ed economic development. National governments,
industries and international agencies must look crit-
ically at plans that conflict with environmental val-
ues and must strengthen existing programmes and
allocate resources to maintain these values. Ecol-
ogists, economists and workers in other sciences
must clarify and extend the relevant theories and
models from which are derived the efficient variables
to be monitored in order to judge whether society's
objectives are being met. Meanwhile, national and
international institutions must further develop and



administer flexible data-gathering, processing and
retrieval systems to enable the measurement of rele-
vant variables and the efficient access to information.
The results of objective analyses made on a world-
wide basis can then permit the evaluation of the
degree of success of programmes undertaken to
satisfy the objectives of harmonious development
and progress together vvith a rational use and man-
agement of resources and the environment. Society
can then revise the broad objectives when necessary
and so the cycle would continue.

ACKEFORS, H. III. Effects of particular pollutants: mercury
1971 pollution in Sweden with special reference to conditions

in the water habitat. Proc. Ro)'. Soc., London, B 177;
365-387.

ACKEFORS, H., L6FROTH, G. & ROSEN, C.G. A survey of the
1970 mercury pollution problem in Sweden with special

reference to fish. Oceanogr. mar. Biol., 8 : 203-224.

ALABASTEIS, J.S. The effect of heated effluents on fish. hit. .11

1963 Air Water Poll., 7 : 541.

ALLEN, G.H. A preliminary bibliography on the utilization
1969 of selvage in fish culture. Rorne, FAO. FAO Fishery

Circular No. 308, 15 p.

ALLEN, G.H. The constructive use of sewage with particular
1970 reference lo fish culture. Paper presented to FAO

Technical Conference on Marine Pollution and its
Effects on Living Resources and Fishing, Rome,
Italy, 9-18 December 1970. 26 p. FIR : mr170/R-13.

BERGE, G., LJOEN, R. & PALMOR.K, K.H. A pollution survey
1970 of the Trondheim fjord, a fjord systenz influenced by

sewage aun pulp mill industry. Paper presented to
FAO Technical Conference on Marine Pollution and
its Effects on Living Resources and Fishing, Rome,
ftaly, 9-18 December 1970. 8 p. FIR : mp/70/E-72.

BLUMER, M. Oil pollution of the ocean. In Oil 017 the sea,

1969 ed. by D.P. Hotta. New York, Plenum Press, p. 5-13.

BLumER, M. Oil contamination and the living resources of the

1970 sea. Paper presented to FAO Technical Conference on
Marine Pollution and its Effects on Living Resources
and Fishing, Rome, Italy, 9-18 December 1970. 11 p.
FIR : MP/70/R-1.

BOWEN, H.J.M. Trace elements in biochemistry. London,
1966 Academic Press.

BUTLER, P.N. Commercial fishery investigations. In U.S.

1965 Fish and Wildlife Service. Effects ofpesticides on fish

and wildlife, p. 65-71. Washington, D.C. Circular
No. 226.

BUTLER, P.A. Pesticides in the marine environment. JI appl.

1966 Ecol., 3 (Suppl.): 253-259.

BUTLER, P.A. Monitoring pesticide pollution. BioScience,

1969 19 (10): 889-891.

References

169

Although in any broad attempt to bring together
economic and social development needs, various
environmental requirements and fisheries needs,
there are a vast number of difficult conflicts to re-
solve, there would seem to be no reason why
scientific insight, technological capability and the
relevant institutional mechanisms cannot accom-
plish this within a reasonable time span. Given an
adequate commitment by the world's people and
governments, progress should be rapid; we must
hope that it will be rapid enough.

BUTLER, P.A., WILSON, A.J., JR. & CHILDRESS, R. The as-
1970 sociation ofDDT residues with losses in marine produc-

tivity. Paper presented to FAO Technical Conference
on Marine Pollution and its Effects on Living Re-
sources and Fishing, Rome, Italy, 9-18 December
1970. 13 p. FIR : mP/70/E-76.

CIFUENTES L., J.L., RODRIGUEZ C., R. & ZARUR M., A. Pa-
1970 norama general de la contaminación del agua en México.

Paper presented to FAO Technical Conference on Ma-
rine Pollution and its Effects on Living Resources
and Fishing, Rome, Italy, 9-18 December 1970.

FIR : mr/70/R-19.

COLE, 1-LA. North Sea polhaion. Paper presented to FAO
1970 Technical Conference on Marine Pollution and its

Effects on Living Resources and Fishing, Rome, Italy,
9-18 December 1970. 12 p. FIR : mp/70/R-20.

DYBERN, B.I. Pollution in the Baltic. Paper presented to
1970 Fno Technical Conference on Marine Pollution and

its Effects on Living Resources and Fishing, Rome,
Italy, 9-18 December 1970. 17 p. FIR : mr/70/R-3.

FAO. Report to the Government of India on water polhttion
1967 research with respect to inland fisheries. Based on the

work of E.W. Surber, FAO/TA inland fishery biologist.
Rome. United Nations Development Program Report
No. TA 2449. 76 p.

GROUPE D'EXPERTS CGPM/CIESM DE LA POLLUTION MARINE. Etude

1970 sur l'état de la pollution de la 177ff Méditerranée. Paper
presented to FAO Technical Conference on Marine
Pollution and its Effects on Living Resources and
Fishing, Rome, Italy, 9-18 December 1970. 17 p.
FIR : Mr/70/R-24.

HALSTEAD, B.W. Toxicity of marine organisms caused by
1970 pollutants. Paper presented to FAO Technical Con-

ference on Marine Pollution and its Effects on Living
Resources and Fishing, Rome, Italy, 8-19 December
1970. 21 p. FIR : mr/70/R-6.

HASLER, A.D. Cultural eutrophication is reversible. Bio-
1969 Science, 19 (5): 425-438.

I-IORNE, M.H., TEAL, J.M. & BACKUS, R.1-l. Petroleum lumps
1970 on the surface of the sea. Science,- N.Y., 168 (3928)

245-246.



IRUKAYAMA, K. The pollution of Minamata Bay and Mina-
1967 mata disease. Adv. Wat. Poll. Res., 3: 153-183.

JANGAARD, P.M. The role played by the Fisheries Research
1970 Board of Canada in the " Red" herring phosphorus

pollution crisis in Placenta Bay, Newfoundland.
Fisheries Research Board of Canada. A.R.O. Cir-
cular No. 1. 20 p.

JANNASCH, H. Microbial decomposition of organic matter
1971 in the deep sea. Science, N.Y., 171 : 672-S.

JOHANNES, R.E. Coral reefs and pollution. Paper presented
1970 to FAO Technical Conference on Marine Pollution and

its Effects on Living Resources and Fishing, Rome,
Italy, 9-18 December 1970. 15 p. FIR : mr/70/R-141

JOHNSON, D.W. Pesticides and fishes: review of selected

1968 literature. Trans. Am. Fish. Soc., 97 : 398-424.

KASYMOV, A.G. Industry and the productivity of the Caspian
1970 Sea. Mar. Poll. Bull., Vol. 1 (NS) No. 7.
KETCHUM, B.H. Eutrophication of estuaries. In National
1969 Research Council. Eutrophication. Washington,

D.C., p. 197-209.

LARA, M., C. & RAZETTI B., E.N. Contaminación de las aguas
1970 de mar en Venezuela. Paper presented to FAO Tech-

nical Conference on Marine Pollution and its Effects
on Living Resources and Fishing, Rome, Italy, 9-18
December 1970. 13 p. FIR : MP/70/R-27.

LESACA, R.M. Marine pollution and research in the Philippines.
1970 Paper presented to FAO Technical Conference on

Marine Pollution and its Effects on Living Resources
and Fishing, Rome, Italy, 9-18 December 1970. 4 p.
FIR : mr/70/R-7.

MARCHETTI, R. & SOMMANI, E. Effects of pollution on fish
1970 population of the inlancl waters of Italy, Document,

FAO/EIFAC Symposium on the Nature and Extent of
Water Pollution Problems affecting Inland Fisheries
in Europe, Jablonna, Poland, 15-16 May 1970.

McKEe, J.E. & WOLFF, H.W. eds. Water quality criteria.
1963 California State Water Quality Control Board, Publi-

cation No. 3A. 548 p.

MENZEL, D.W., ANDERSON, J. & RANDTKE, A. Marine phy-
1970 toplankton vary in their response to chlorinated hy-

drocarbons. Science, N.Y., 167 (3926) : 1724-1726.

170

Nirrn, T. Marine pollution in Japan. Paper presented to

1970 FAO Technical Conference on Marine Pollution and
its Effects on Living Resources and Fishing, Rome,
Italy, 9-18 December 1970, 8 p. FIR : mp/70/R-16.

NoRTH, W.J. Tampico: a study of destruction and restora-
1967 tion. Sea Front., 13: 212-217.

PEARCE, J.B. The effects of waste di.sposal in the New York
1970 bight: interim report. Sandy Hook, N.J., U.S. Bureau

of Sport Fisheries and Wildlife, Marine Laboratory.
(Unpublished)

REGIER, H.A., APPLEGATE, V.C. & RYDER, R.A. Ecology and
1969 management of the Walleye in western Lake Erie.

Great Lakes Fishery Commission. Technical Report
No. 15. 101 p.

Srourn, S.H. Species succession and fishery exploitation in the
1968 Great Lakes. JI Fish. Res. Bd Can., 25(4) : 667-693.

STUDY OF CRITICAL ENVIRONMENTAL PROBLF.MS, Man's impact

1970 on the global environment. Cambridge, Mass., M.I.T.
Press. 319 p.

UNITED KINGDOM. AGRICULTURAL RESEARCH COUNCIL. Third
1970 report of the Research Comtnittee on Toxic Chemicals.

London. 69 p.

UNITED STATES. BUREAU OF MINES. Minerals yearbook.
1968 Washington, D.C., U.S. Government Printing Office.

UNITED STATES. DEPARTMENT OF THE INTERIOR. FEDERAL

1969 WATER POLLUTION CONTROL ADMINISTRATION. Na-
tional estuarine pollution study. Washington, D.C.,
U.S. Government Printing Office. 3 vols.

WASTLER, T.A. & DE GUERRERO, L.C. Estuarine and coastal
1970 pollution in the United States. Paper presented to

FAO Technical Conference on Marine Pollution and
its Effects on Living Resources and Fishing, Rome,
Italy, 9-18 December 1970. 42 p. FIR : mr/70/R-11.

WURSTER, C.F., JR. DDT reduces photosynthesis by marine
1968 phytoplankton. Science, N.Y., 159 (3822) : 1474-1475.

ZoBELL, C.E. Microbial modification of crude oil in the sea.
1969 Paper presented at the Joint American Petroleum

Institute - Federal Water Pollution Control Adminis-
tration Conference on Prevention and Control of
Oil Spills. (Manuscript)



ANNEX TABLES



Production index numbers

The indices of agricultural production are calcul-
ated by applying regional weights, based on 1952-56
farm price relationships, to the production figures,
which are adjusted to allow for quantities used for
feed and seed. The indices for food products ex-
clude coffee, tea, tobacco, inedible oilseeds, animal
and vegetable fibres, and rubber. They are on a
calendar year basis and are therefore not com-
parable with the indices for crop years published
in the 1966 and prior issues of this report.

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.

Trade index numbers

The indices of the volume of exports and imports
of agricultural products arc obtained by applying
the 1957-59 average unit values to the volume figures
for individual products.

Average unit values are calculated on a regional
basis, using quantity and value data covering a
minimum of 85 percent of the region's total trade
in each product. The unit values for individual
products are weighted by the average volume of
trade in 1957-59.

Because of difficulties concerning exchange rates
and the pricing of barter transactions, the trade of

For full details, including a list of weights, see FAO, Production
Yearbook 1970, Rome, 1971.

EXPLANATORY NOTE

FAO index numbers of agricultural, fishery, and forest production and trade

172

eastern Europe and the U.S.S.R. has been priced
at the world average unit values.

The indices of agricultural trade were revised in
1968, and the present series are not comparable
with the indices for earlier years published in the
1967 and prior issues.

As far as possible, the indices for trade in fishery
and forest products are calculated in the same way
as those for agricultural products.

Regional coverage

The regional grouping used in this publication
follows the recently adopted " FAO country clas-
sification for statistical purposes." The coverage
of the groupings is in most cases self-explanatory.
It should be noted, however, that in line with the
decision to divide countries into three broad economic
categories (developed market economies, developing
market economies, and centrally planned economies)
Japan, Israel and South Africa have been removed
from Far East, Near East and Africa respectively
and are presented under the separate heading of
" Other developed countries." For this reason,
tables for the three regions are not always com-
parable with those shown in earlier issues.

Among other regions, it should be noted that west-
ern Europe is cicfrned 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, the
Sudan, and the United Arab Republic. For China
(mainland) no estimates are included until more
complete date are available.



ANNEX TABLE 1A. - WORLD: VOLUME OF PRODUCTION OP MAJOR AGRICULTURAL, FISHERY AND FOREST PRODUCTS

Excluding mainland China. - Paddy converted it 65 percent. - Excluding centrally planned countries. - Including allied fibres.
- Beef and veal, mutton and lamb. pork, poultry meat. - ° World total including mainland China. - ' Nominal catch (liveweight). - Mil-
lion cubic metres.
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1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969

1970

(z:
nary)

Million metric tons

1

202.2 197.92 229.05 219.67 221.66 211.92 237.751 217.63 251.61- 214.38 284.07 270.80 305.48 286.95 286.38
70.64 64.47 70.44 68.56 77.871 69.95 84.21' 86.67 93.66 89.66 100.03 101.75 113.60 119.22 120.04
01.09 57.72 60.92 54.80 57.201 49.14- 48.62 45.63 42.52 44.70 46.63 48.75 52.21 53.15 52.92

148.69 149.40 162.03 178.23 186.23 136.74 188.78! 199.52 192.03 201.26 215.89 238.44 225.17 237.30 230.80
89.31 84.29 93.04 97.78 103.43 105.68 106.60 113.22 116.87 108.4.7 108.22 119.95 125.85 129.70 133.37

30.95 44.35 47.90 47.16 52.08 52.58 50.05 51.78 60.70 61.39 61.92 65.15 63.39 64.93 71.17

16.24 10.25 21.27 13.95 21.03 14.91 19.42 18.26 19.20 19.09 15.70 21.63 19.94 22.04 21.19
18.29 18.59 20.02! 20.79 21.06 23.25 21.09; 22.581 24.90 26.55 31.01 28.40 32.98 34.03 35.18
14.01 15.34 15.48! 16.57 17.38 17.86 18.43 19.59 21.38 23.42 24.04 24.82 24.88 25.99 26.75

1.20 11.19 1.12; 1.24 1.40 1.50 1.00 1.92 1.00 1.35 1.35 1.44. 1.52 1.33 1.18
13.92 15.00 17.651 16.44 17.02 20.70 20.61 21.24 21.15 25.51 28.09 29.54 33.09 34.03 35.05
10.20 11.36 11.68! 10.83

;

11.96 12.53 13.41! 13.58 13.97 13.69 14.10 15.01 13.44 14.26 14.78
14.61 14.02 14.471 15.28 15.96 16.10 17.44! 18.49 18.47 15.75 17.06 16.50 13.33 18.19 18.76
3.47 3.49 2.92 2.73 3.34 3.40 3.12 3.29 3.35 3.31 3.45 3.15 3.26 3.28 3.33

1

1

18.22 18.11 19.111 18.26 19.97 21.41 21.66! 22.73 22.76 24.35 24.87 25.49 26.61 26.92 28.56

2.46 3.11
1

3.56; 4.22 4.29 4.65
1

4.27 4.06 3.21 5.09 3.82 4.48 3.86 4.35 3.97
0.90 0.77 0.911 1.01 1.22 1.18 1.17 1.24 1.56 1.22 1.33 1.39 1.23 1.43 1.53
0.73 0.75 0.80 0.82 0.83 0.89 0.90 0.92 0.94 0.97 1.02 1.03 1.07 1.09 1.13

22.61 18.27 23.811 24.96 24.35 21.98 28.53 25.83 28.511 28.86 27.29 28.52 28.32 27.71 30.08
3.27 3.22 3.03! 3.26 3.25 3.18 3.51 3.79 4.111 3.76 3.83 4.04 3.91 3.81 3.93

!

8.00 7.57 7.82; 8.36 8.68 8.71! 9.55 10.09 10.11i 10.24 9.31 8.88 9.87 9.78 10.05

2.49 2.43 2.71 2.44 2.32 3.51 3.01 3.15 3.06, 3.28 3.48 3.45 3.31 3.31 3.11

0.62 0.65 0.681 0.74 0.76 0.77 0.80 0.83 0.88 0.86 0.86 0.80 0.78 0.77 0.78
2.26 2.22 2.36' 2.51 2.47 2.52 2.50 2.57 2.53 2.54 2.62 2.65 2.74 2.74 2.72
1.92 1.98 1.95 2.05 2.00 2.09 2.13 2.19 2.29 2.36 2.44, 2.43 2.64 2.92 2.95

307.47 318.49 320.46 331.59 338.98 345.23 343.45 346.40 352.24- 367.39 376.24 383.98 391.85 394.06 395.70
54.07 55.22 56.55 58.83 59.79 62.75 65.03 67.20 67.31 70.12 73.27 76.73 79.01 81.05 83.84

10.99 11.42 11.69 12.19 12.52 13.07 13.35 13.44 13.99 14.32 14.78 15.67 16.14 16.82 17.64

4.71 5.06 5.56 6.14 6.61 6.96 6.78 6.99 7.14 7.80 8.24 8.32 8.54 8.92 9.55

22.28 22.83 24.12 26.75 29.21 32.19 35.63 36.32 41.00 40.87 44.05 17.10 49.90 48.40 53.5C

2.91 3.03 2.95 3.26 3.56 3.52 3.77 4.15 3.88 4.11 4.29 4.50 4.86 4.72 5.0C

0.01 0.01 0.01 -- -- -- -- -- --- -- 0.01 -- -- -- --

0.36 0.31 0.21 0.17 0.20 0.20 0.24 0.22 0.24 0.21 0.10 0.18 0.14 0.09 0.15

0.45 0.54 0.52 0.51 0.58 0.69 0.79 0.69 0.64 0.72 0.75 0.90 0.88 0.79 0.85

781 796 789 792 774 779 785 812 326 832 834 828 826 830 835

927 915 915 974 991 978 1 000 1 012 1 072 1 089 1 110 1 137 1 159 1 185 1 200

235.8 231.7 241.8 259.2 25S.5 256.8 259.3 266.7 279.0 283.4 280.2 282.2 294.8 297.9 299.5

61.1 59.5 62.0 64.8 66.8 67.9 69.2 72.5 78.0 79.1 80.8 82.6 83.9 83.9 89.5

11.2 11.7 12.9 14.7 13.2 16.4 18.0 20.1 22.1 24.1 25.2 26.1 29.6 30.5 31.5

3.3 3.4 3.7 4.1 4.4 4.6 5.0 5.4 6.0 6.2 6.2 6.4 7.0 7.4 7.1

16.1 16.2 15.9 17.2 18.0 18.4 18.8 19.4 20.5 21.2 22.4 22.2 23.3 23.7 24.1

33.1 33.7 33.7 37.3 40.6 43.6 45.6 49.7 54.1 57.1 61.7 63.9 67.1 73.3 75.5

11.9 12.1 11.9 12.7 13.7 14.0 14.3 14.6 15.9 16.6 17.9 18.1 18.7 20.1 20.5

47.3 48.1 49.2 54.0 57.5 61.1 63.8 68.1 73.2 77.7 83.4 85.3 92.2 99.1 102.

Agricultural products

Wheat
Barley
Oats
Maize
Rice (milled equivalent)

Sugar (centrifugal)

Apples
Citrus fruit
Bananas

Olive oil
Soybeans
Groundnuts
Cottonseecf
Copra
Total vegetable oils and oilseeds
(oil equivalent)

Coffee
Cocoa
Tea
Wine
Tobacco

Cotton (lint)
Jute
Sisal, henequen and other agaves
Wool (greasy)
Rubber

Milk (total)
Meat
Eggs

Fishery products 6,7

Freshwater and diadromous fish
Marine fish
Crustacea, molhascs and other
invertebrates
Seals and miscellaneous aquatic
mammals
Miscellaneous aquatic animals and
residues
Aquatic plants

Forest products

Fuelwood
Industrial roundwood
Sawn softwood
Sawn hardwood
Plywood
Fibreboard
Mechanical wood pulp
Chemical wood pulp
Newsprint
Other paper and paperboard



ANNEX TABLE IB. - WORLD:' VO UME OF EXPORTS OF 1v1AJOR AGRICULTURAL, FISHERY AND FOREST PRODUCTS

Including exports to the U.S.S.R., eastern Europe and mainland China, but excluding exports from these countries. - 2 Includingpaddy converted at 65 percent. - 3 Including refilled sugar convertccf at 108.7 percent. - Oranges, mandarines and lemons. - Exclud-ing reexports of copra from Malaysia, but including unrecorded shipments of copra from Indonesia and the Philippines to Malaysia.Million head. - Beef and veal, mutton and Iamb, pork, poultry meat. - 8 Excluding imports into Malaysia for reexports and exportsfroin Hong Kong, but including unrecorded shipments from Indonesia to Malaysia. - ° Excluding mainland China only. - Millioncubic metres.
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1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969

1970

Sfmrei:

nary)

Million inetr.c tons
Agricultural products

Wheat and wheat flour (wheat equivalent) 31.75 29.56 27.68 29.37 33.29 40.83 36.92 45.19 54.46 53.78 56.45 45.94 44.35 41.21 50.65
Barley 7.04 6.35 6.50 6.18 4.93 6.19 5.62 5.05 7.18 5.91 6.04 6.66 5.71 6.13 9.83
Maize 5.79 7.07 8.80 9.99 11.12 12.47 17.49 19.08 20.08 23.43 24.72 25.70 27.95 25.60 27.87
Oats 1.32 1.44 1.46 1.40 1.28 1.14 1.34 1.20 1.39 1.67 1.33 1.19 1.01 1.01 1.54
Rye 1.03 0.73 0.62 0.59 0.56 0.70 0.77 0.64 0.50 0.40 0.44 0.36 0.29 0.24 0.2c,
Millet and sorghums 1.82 0 98 2.51 3.28 3.10 2.37 3.86 3.93 3.80 6.21 11.18 9.63 7.96 7.34 7.12
Rice (milled equivalent)" 5.43 5.49 4.82 4.77 5.50 5.69 5.49 6.33 6.56 6.87 5.94 5.60 5.26 5.61 6.05
Sugar (raw equivalent) 3 13.51 14.61 14.42 13.34 16.13 17.22 15.51 15.19 15.14 16.59 16.10 17.52 18.11 16.79 20.01
Potatoes 2.33 1.87 2.58 2.47 2.38 2.34 2.67 2.42 2.41 2.93 2.69 2.63 2.62 3.16 3.11
Pulses (dry) 1.04 0.84 0.84 1.06 1.04 0.93 1.19 1.34 1.27 1.43 1.37 1.30 1.44 1.50 1.52
Armies 0.87 1.14 0.84 1.28 1.24 1.38 1.51 1.21 1.41 1.70 1.55 1.59 1.73 1.74 1.68
Bananas 3.05 3.36 3.53 3.68 3.88 3.93 3.85 4.03 4.23 4.54 5.17 5.38 5.77 5.94 5.96
Citrus fruit 4 2.37 2.67 2.77 3.09 3.34 3.23 3.58 3.27 4.14 4.20 4.21 4.36 4.26 4.48 4.89
Grapes (fresh) 0.36 0.31 0.39 0.38 0.43 0.44 0.50 0.45 0.55 0.60 0.60 0.63 0.60 0.65 0.67
Dates 0.32 0.29 0.30 0.34 0.32 0.24 0.30 0.40 0.35 0.33 0.36 0.33 0.32 0.36 0.42
Vegetables oils and oilseeds (oil
equivalent) ' 5.06 5.20 4.90 5.24 5.57 5.52 5.83 6.06 6.43 6.52 6.43 6.19 6.66 6.76 8.02
Oilseed cake and meal 3.53 3.23 3.88 4.64 4.45 4.96 6.11 6.61 7.33 8.04 8.36 8.51 8.86 9.25 10.94
Cattle ° 2.12 2.97 3.15 2.63 2.82 3.68 3.65 3.77 3.48 3.84 3.49 3.70 4.20 4.39 4.51
Sheep, lambs and goats 2 26 1.86 1.92 2.54 2.80 3.46 3.99 4.45 4.15 4.03 3.95 3.91 4.82 4.20 4.49
pigs G 0 52 0.52 0.49 0.99 1.23 1.19 1.02 0.70 0.85 0.92 0.65 0.95 1.24 1.62 2.28
Meat 2 1 38 1.50 1.58 1.71 1.74 1.85 2.21 2.57 2.58 2.54 2.58 2.72 2.86 3.17 3.32
Milk (condensed, evaporated and
powdered) 0 82 0.81 0.80 0.91 0.90 0.97 1.03 1.21 1.39 1.37 1.42 1.58 1.79 1.83 2.15
Eggs (in the shell) 0 35 0.37 0.39 0.43 0.41 0.39 0.34 0.29 0.24 0.20 0.18 0.18 0.21 0.25 0.28
Coffee (green) 2 33 2.22 2.19 2.55 2.61 2.67 2.82 3.02 2.79 2.70 3.00 3.12 3.30 3.30 3.14
Cocoa beans 0 75 0.78 0.64 0.75 0.90 1.00 1.03 1.04 1.03 1.30 1.11 1.07 1.05 1.01 1.07
Tea 0 50 0.48 0.52 0.49 0.49 0.52 0.54 0.55 0.55 0.57 0.54 0.59 0.60 0.56 0.62
Wine 2 43 2.81 2.78 2.42 2.69 2.66 2.83 2.37 2.56 2.33 2.53 2.08 2.29 2.47 3.78
Pepper and pimento 0 12 0.10 QIal 0.12 0.10 0.12 0.13 0.14 0.12 0.12 0.13 0.17 0.18 0.16 0.15
Tobacco (unmanufactured) 0 64 0.67 0.60 0.64 0.68 0.77 0.77 0.76 0.87 0.84 0.80 0.87 0.85 0.87 0.86
Wool (actual weight) 1 18 1.20 1.1'. 1.37 1.31 1.42 1.40 1.38 1.29 1.39 1.40 1.29 1.45 1.44 1.46
Cotton (lint) 2 82 3.06 2.65 2.79 3.50 3.28 3.00 3.37 3.47 3.22 3.36 3.26 3.28 3.07 3.18
Jute and kenaf 0 88 0.81 0.95 0.89 0.83 0.76 0.99 0.90 1.00 1.13 1.20 1.07 0.99 0.84 0.82
Rubber (natural) ' I 94 1.96 1.97 2.28 2.01 2.22 2.28 2.24 2.24 2.31 2.22 2.26 2.65 2.77 2.82

Fishery products °

Fresh, chilled or frozen fish 0 83 0.87 0.90 1.00 1.14 1.15 1.34 1.48 1.71 1.72 1.80 1.79 1.82 1.83 1.97
Dried, salted or smoked fish 0 67 0.63 0.61 0.58 0.56 0.55 0.55 0.54 0.50 0.50 0.50 0.50 0.49 0.50 0.51
Crustacea and molluscs, fresh, frozen,
dried, salted, etc . 0 18 0.17 0.17 0.21 0.23 0.25 0.27 0.27 0.30 0.30 0.30 0.32 0.34 0.37 0.42
Fish products and preparations, whether
or not in airtight containers 043 0.43 0.47 0.51 0.50 0.52 0.54 0.51 0.58 0.52 0.57 0.56 0.61 0.58 0.62
Crustacean and mollusc products and
preparations, whether or not in airtight
containers 0 04 0.04 0.01 0.05 0.04 0.04 0.05 0.05 0.06 0.06 0.06 0.07 0.07 0.07 0.07
Oils and fats, crude or refined, of aquatic
animal origin 0.33 0.44 0.43 0.54 0.59 0.62 0.67 0.74 0.63 0.72 0.68 0.81 0.84 0.71 0.64
Meals, solubles and similar animal feed-
stuffs of aquatic animal origin . . . . 0.53 0.57 0.67 0.83 1.03 1.36 1.72 1.78 2.14 2.47 2.48 3.05 3.58 3.04 2.98

Forest products
Pulpwood " 10.6 10.3 8.5 9.0 10.8 13.1 12.4 11.7 13.2 13.8 14.2 14.8 14.1 15.8 18.9
Coniferous logs 1° 1.8 2.1 2.7 3.3 4.2 5.9 6.4 8.7 9.9 11.6 13.8 17.2 21.6 21.0 24.3
Broadleaved logs " 7.7 8.4 9.4 11.8 13.3 14.0 14.2 17.4 19.3 20.7 21.9 24.2 28.9 34.2 36.4
Sawn softwood " 28.1 30.4 29.7 32.3 36.3 36.3 38.2 41.4 44.6 44.0 42.6 42.8 47.5 47.4 48.3
Sawn hardwood " 3.4 3.5 3.6 3.9 4.5 4.3 4.3 4.6 5.4 5.8 5.9 5.9 6.4 7.1 7.1
Plywood and veneers " 1.1 1.3 1.4 1.9 1.3 1.9 2.1 2.4 3.0 3.3 3.6 3.8 4.7 5.2 5.2
Fibreboard 0.6 0.7 0.7 0.8 0.9 0.9 0.9 1.0 1.1 1.1 1.1 1.2 1.3 1.4 1.3
Mechanical wood pulp 1.3 1.3 1.1 1.2 1.3 1.3 1.2 1.3 1.4 1.4 1.4 1.2 1.3 1.3 1.3
Chemical wood pulp 6.5 6.6 6.6 7.3 8.4 8.5 9.0 10.1 11.0 11.1 12.1 12.3 13.6 14.9 15.4
Newsprint 7.0 6.9 6.8 7.0 7.5 7.7 7.5 7.8 8.5 9.0 9.7 9.4 9.7 10.6 10.6
Other paper and paperboard 3.2 3.5 3.5 4.0 4.5 5.0 5.2 5.9 6.8 7.4 8.4 8.7 10.1 11.9 12.8
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ANNEX TABLE 1C. - WORLD:1 AVERAGE EXPORT LTNIT VALUES OF SELECTED AGRICULTURAL, FISHERY AND FOREST PRODUCTS

Agricultural products 2
Wheat
Wheat flour
Barley
Maize
Rice (milled)
Sugar (raw)

Apples
Bananas
Oranges and tangerines .
Raisins
Dates

Cottonseed
Copra
Palm kernels
Soybeans
Groundnuts (shelled)
Olive oil
Cottonseed oil
Coconut oil
Palm oil
Palm kernel oil
Soybean oil
Groundnut oil
Cattle
Pigs 3
Beef and veal
Mutton and lamb
Poultry meat
Bacon, ham, salted pork
Canned meat
Milk, condensed and evaporated
Milk. powdered
Butter
Cheese

Oilseed cake and meal .

Coffee
Cocoa
Tea
Wine
Tobacco (unmanufactured)
Linseed
Linseed oil
Castor beans
Castor oil
Cotton
Jute and kenaf
Sisal
wool (greasY)
Rubber (natural)

Fishery products 1

Fresh, chilled or frozen fish
Dried, salted or smoked fish .

Crustacea and molluscs, fresh.
frozen, dried, salted. etc. . .

Fish products and preparations,
whether or not in airtight con-
tainers
Crustacean and mollusc prod-
ucts and preparations, whether
or not in airtight containers .

Oils and fats, crude or refined,
of aquatic animal origin . . .

Meals, solubles and similar ani-
mal feedstuffs of aquatic origin

1956

62.9
89.7
55.1
60.0

117.4

95.4

128.4
105.7
124.1
275.4
42.1

84.0
143.5
123.7
95.8

195.2
763.6
333.8
235.2
219.2
236.1
343.4
399.5

125.2
56.8

414.7
453.5
825.4
726.3
873.6
317.6
374.8
923.5
736.9

58.8
67.7

1 051.0
580.8

1 215.5
155.1

1 227.6

145.4
313.6
134.7
288.8

731.9
183.8
158.3

1 378.0
627.5

274.9
291.2

536.7

621.1

1 071.1

238.3

145.7

1957

63.5
88.7
51.1
55.1

117.2

114.1

136.7
105.6
133.7
279.8
56.4

80.8
139.3
121.1
91.2

204.1
668.6
337.9
243.5
220.8
242.1
338.6
397.2

126.7
43.3

437.1
460.3
781.6
684.1
820.8
330.3
429.0
783.9
708.5

51.8
61.9

1 025.2
562.9

1 191.0
170.3

1 334.5

116.7
245.6
182.0
279.5

732.8
208.5
141.8
598.4
596.5

284.5
296.4

647.0

606.5

1 075.5

241.6

136.9

1958

62.5
84.8
51.3
50.6

122.4

99.9

154.3
98.1

127.0
326.4
51.6

68.4
163.7
125.7
86.8

171.8
589.3
358.0
273.6
202.6
252.4
303.6
361.2

135.9
51.2

500.9
429.1
767.4
712.5
848.1
311.2
375.6
639.6
639.0

59.4
55.4

922.8
844.0
170.6
207.2
280.8

125.1
250.7
117.4
273.0

673.2
193.0
146.9

1 132.8
516.0

293.1
296.5

670.3

646.3

1 105.6

207.3

133.3

1959

62.2
79.0
52.7
50.2

112.9

96.0

111.8
92.3

105.6
317.1
50.4

67.5
201.9
158.4
84.7

164.6
507.0
292.5
342.6
206.5
316.8
254.1
325.8

145.2
49.1

573.7
377.9
682.2
675.0
883.5
307.9
355.1
904.8
739.3

57.3
68.7

749.1
738.8

1144.5
176.2

1 290.2

131.6
212.5
110.4
238.2

587.0
174.8
174.5

1 083.6
659.4

302.4
307.9

667.4

632.3

1 066.6

191.9

134.0

1960

61.7
76.9
52.8
50.1

103.3

93.1

138.0
86.4

110.5
272.0
62.5

77.8
174.7
157.9
83.3

132.1
511.9
244.5
292.5
194.1
296.2
233.0
343.1

138.2
47.7

595.3
401.2
669.2
686.0
901.8
308.8
401.5
829.9
721.8

56.1
68.1

723.4
593.4

1 168.0
177.6

1 280.1

132.4
246.8
134.1
282.2

624.1
220.2
214.8

1 162.4
743.0

287.1
328.3

634.3

624.3

1 099.5

130.1

92.6
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1961

63.3
78.5
47.2
49.2

109.5

95.4

125.7
90.4

121.1
282.3

63.7

77.5
141.9
126.8
94.4

179.5
532.9
304.6
233.0
206.4
230.7
284.5
344.3

130.7
47.1

559.6
378.1
630.3
661.6
937.1
307.4
363.5
714.3
719.3

52.3
63.7

684.2
474.3

1 144.6
182.2

1 211.7

127.9
254.1
123.9
280.1

641.2
291.0
193.4

1 143.8
548.1

301.2
331.1

684.2

600.8

1 150.5

172.6

86.8

1962

66.2
81.8
57.6
4.7.8

122.0

97.3

137.1
90.2

121.4
263.3
99.5

68.6
142.2
120.3
92.4.

170.5
564.8
303.9
221.0
194.4
209.4
244.8
299.9

120.5
45.9

529.9
372.2
650.9
667.0
907.4
299.8
336.5
762.5
701.7

72.7
70.4

655.6
454.0

1 102.8
173.6

1 204.0

134.6
229.7
106.9
263.4

609.6
194.7
197.1

1 138.2
524.8

315.1
345.0

758.1

695.1

1 146.4

133.3

103.8

1963

U.S. dollars per netric ton

64.6
81.5
55.8
52.9

121.7

138.4

146.0
87.0

137.4
272.4

83.8

62.1
157.4
136.5
99.1

168.7
803.0
266.8
256.4
188.6
230.9
239.4
307.2

132.1
53.6

557.0
414.3
662.4
717.5
878.0
306.2
298.8
826.4
709.6

62.6
77.6

646.9
486.1

1 110.9
202.3

1 310.1

124.6
200.7
111.1
249.4

609.3
199.5
293.2

1 324.8
503.5

296.7
361.2

845.8

648.6

1 210.8

137.3

107.9

1964

66.1
84.3
56.6
54.7

124.8

138.9

134.9
89.8

120.7
335.0
89.8

63.1
165.4
139.0
99.4

175.6
553.6
251.9
279.9
201.7
232.4
239.1
322.6

150.2
56.5

678.6
464.2
668.1
782.0
924.3
328.1
305.2
896.0
763.9

57.0
76.2

839.8
502.4

1 089.2
203.7

1 235.5

121.2
208.2
114.3
240.9

603.0
161.1
285.8

1 445.7
462.4

289.2
390.9

796.0

639.3

1 253.1

182.7

109.9

1965

61.0
84.9
62.5
57.2

127.5

105.4

142.9
91.9

119.8
341.4

84.4

68.2
188.4
166.9
104.8
155.0
630.6
292.9
305.7
237.7
287.6
293.8
336.5

151.9
55.8

771.5
519.0
693.6
759.7
951.2
336.3
385.9
905.7
841.3

68.0
78.8

811.1
378.7

1 050.9
212.0

1 244.7

119.7
201.4
106.0
205.1

617.1
215.6
190.8

1 175.8
445.8

328.9
426.9

891.6

703.

1 319.2

194.0

125.3

1966

63.2
87.1
69.6
57.5

140.2

104.6

158.7
89.2

129.8
330.2
90.7

76.1
163.9
148.9
113.5
187.5
638.7
295.3
260.0
203.8
250.4
299.2
311.4

132.7
67.8

771.8
492.0
710.5
868.0

1 020.2
333.7
378.3
818.3
867.0

75.2
82.2

774.4
402.0

1 004.2
211.8

1 356.7

114.1
189.0
106.9
238.7

564.7
223.9
172.5

1 223.5
436.6

352.8
455.4

989.5

681.9

1 469.2

182.2

144.6

1967

66.2
84.5
67.3
56.0

163.6

103.1

157.3
92.5

126.3
323.8
89.4

80.1
160.2
128.1
107.2
173.1
678.6
289.5
261.3
193.1
226.6
271.1
318.3

137.7
62.2

765.0
462.7
634.7
818.6

1 019.6
314.4
382.2
798.1
878.8

71.2

120.0
174.2
119.9
311.6

558.2
225.7
140.6

1 120.1
358.9

323.7
473.8

1 067.6

726.6

1 431.3

128.5

117.3

1968

63.6
82.4
63.9
51.3

180.6

102.9

154.9
87.5

123.3
318.9
102.6

72.2
190.4
157.4
101.1
158.1
698.1
269.3
315.1
145.7
317.2
221.0
263.8

132.5
64.2

791.2
428.7
644.9
720.2

1 016.4
299.5
300.7
726.0
876.6

58.5
81.7 80.5

699.6 725.4 727.9
544.4 596.1 779.2
990.7 915.2 829.0
254.5 248.6 258.8

1 310.3 1 309.8 1 308.6

127.0
209.7
127.0
328.9

589.3
202.6 224.8
118.8 137.5
997.0 1 089.3
316.0 425.5

346.0
447.5

1 130.0

701.3

1 484.1

92.0

107.6

1969

63.4
82.9
58.6
55.1

165.4

115.0

160.9
87.5

130.1
318.6

88.4.

62.7
163.0
141.2
97.0

183.9
642.7
258.9
273.5
143.5
274.4
229.3
309.8

142.7
70.5

851.0
461.9
681.6
791.0

1 043.3
305.5
339.2
720.7
929.3

70.4
79.5

121.2
214.3
126.6
252.0

586.4

391.5
464.9

1 204.3

737.9

1 578.4

1970
(Pre-
limi-
nary)

60.1
83.7
51.7
60.6

136.4

120.8

160.5
93.6

124.2
313.0
89.9

67.9
184.7
149.6
102.5
209.3
688.8
290.1
302.3
213.0
293.7
271.7
331.2

153.2
74.0

886.3
515.5
612.1
831.5
101.0
249.2
338.0
753.8
997.6

83.2
83.3

895.7
771.2
888.2
234.2

1 289.3

111.4
206.8
111.5
263.8

607.8
225.6
126.7
959.2
383.0

421.9
506.4

1 175.9

758.4

1 684.9

122.3 197.8

129.0 166.4



ANNEX TABLE IC. - WORLD:1 AVERAGE EXPORT UNIT VALUES OF SELECTED AGRICULTURAL, FISHERY ANO FOREST PRODUCTS (conChided)
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' Excluding mainland China gnd ot ter centrally planned countries in Asia. - ' Excluding centrally planned countries. - U.S. dollarsper thousand head. - " U.S. dollars per cubic metre.

1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969

1970
(Pre-
limi-
nary)

U S. dollars per metric ton
Forest products I

Fuelwood 8.8 8.8 9.2 8.0 8.1 9.4 9.7 9.9 9.7 10.0 10.2 9.6 8.8 9.1 9.1
Charcoal 21.6 22.7 23.1 21.8 22.8 23.3 22.1 22.0 25.0 27.8 26.3 30.0 25.7 20.2 20.2
Coniferous logs 15.7 16.4 17.0 17.5 17.4 17.8 18.1 14.4 15.2 16.7 17.3 18.2 20.1 22.8 23.0
Broadleaved logs" 19.6 18.4 18.6 19.0 22.6 22.0 22.6 23.5 22.9 23.3 24.1 24.2 24.2 26.3 25.5
Pulpwood' 12.1 12.3 11.6 10.8 10.8 11.9 11.3 10.7 11.0 11.2 10.7 10.8 10.8 10.3 11.0
Pitprops 14.3 14.7 14.0 12.5 11.9 13.0 13.0 13.0 15.1 16.4 17.3 17.6 17.1 17.4 17.4
Poles, piling. posts 32.3 34.2 28.0 25.0 23.9 22.9 24.1 24.8 27.9 29.3 32.1 26.2 26.9 30.7 30.7
Sawn softwood 4 39.4 39.0 36.8 36.6 36.7 35.9 35.0 35.0 36.6 33.1 38.4 37.0 39.6 44.0 44.4
Sawn hardwood 62.2 60.2 58.7 58.5 59.4 59.0 59.2 63.8 61.3 58.8 60.2 59.0 59.1 61.0 60.7
Sleepers 17 6 39.2 37.1 37.6 36.9 35.1 36.1 39.7 42.5 40.7 40.1 42.1 42.3 37.8 37.8
Veneer sheets 260.6 271.8 263.5 262.4 259.0 253.3 262.2 247.9 237.2 262.0 253.5 260.0 255.6 270.6 273.3
Plywood 160.5 155.6 152.0 156.1 149.5 145.1 150.1 152.9 142.6 139.4 143.4 141.0 145.5 155.2 156.7
Particle board 135.1 143.3 131.1 116.5 108.8 113.9 110.1 108.5 109.2 107.2 107.2 105.3 101.0 106.5 108.7
Fibreboard 101.1 100.3 93.6 91.3 91.1 87.7 88.7 91.8 97.0 104.0 106.1 101.4 99.9 105.0 107.1
Mechanical wood pulp 76.6 77.1 70.5 67.4 66.6 66.1 65.6 64.6 64.9 68.9 68.4 67.5 68.7 66.4 69.0
Chemical wood pulp 147.5 149.6 140.5 134.2 133.4 132.3 125.4 125.0 134.1 136.8 131.6 131.3 127.5 132.8 146.1
Newsprint 135.9 141.1 138.4 140.0 134.8 129.1 127.1 125.8 126.2 124.7 126.3 130.2 132.5 135.6 134.2
Printing and writing paper 261.3 267.2 251.4 236.0 236.8 235.9 229.3 222.9 226.1 226.4 234.9 236.5 237.3 232.9 244.5
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ANNEX TABLE ID. - ANNUAL CHANGES IN CONSUMER PRICES

All items Food

1960
to

1965

1965
to

1968

1968
to

1969

1969
to

1970

1960
to

1965

1965
to

1968

1968
to

1969

1969
to

1970

Percent per yea
Western Europe

Austria 3.9 3.0 3.4 4.1 4.4 2.1 3.4 4.7
Belgium 2.5 3.2 3.8 3.9 2.9 3.0 4.6 3.5
Denmark 5.5 7.4 4.4 5.6 4.2 7.8 5.2 6.4
Finland 5.3 6.2 2.9 2.8 5.9 '4.2 3.1 1.5
France 3.8 3.3 6.4 5.3 4.3 2.5 6.3 6.0
Germany, Fed. Rep. of 2.8 2.3 2.7 3.9 2.6 0.7 2.7 2.9
Greece 1.6 2.4 2.7 3.5 2.5 2.1 3.3 3.4
Iceland 11.0 9.9 22.0 13.1 15.2 '7.9 28.7 16.5
Ireland 4.2 3.6 7.3 8.2 3.9 2.7 6.0 7.6
Italy 4.9 2.3 2.6 5.0 4.6 1.3 2.8 4.3
Netherlands 3.5 4.3 7.5 4.4 4.0 3.4 6.5 4.3
Norway 4.1 3.7 3.3 10.2 4.5 3.3 4.0 12.9
Portugal 2.6 5.5 8.7 6.6 2.8 4.4 8.1 4.9
Spain 7.0 5.8 2.1 5.4 7.7 4.3 2.0 3.6
Sweden 3.6 4.2 2.7 7.1 5.3 3.6 3.4 8.5
Switzerland 3.2 3.7 2.5 3.6 2.9 '3.4 1.7 2.6
United Kingdom 3.6 3.7 5.5 6.4 3.6 3.4 6.3 7.0
Yugoslavia 13.6 11.3 10.1 13.2 17.4 8.3 8.0 16.7

North America

Canada 1.6 3.8 4.5 3.4 2.2 3.6 4.1 2.3
United Sta es 1.3 3.3 5.4 5.9 1.4 3.1 5.2 5.5

Oceania

Australia 1.8 3.0 2.9 3.8 2.0 2.8 1.3 3.6
New Zealand 2.7 4.4 4.9 6.6 2.4 4.0 4.7 6.6

Other developed countries

Israel 7.1 3.9 2.5 6.1 5.6 3.3 6.2 --
Japan 6.0 4.8 5.2 7.7 7.2 5.0 6.0 9.0
South Africa 2.1 2.9 2.9 '4.6 2.6 2.9 1.7 '1.9

Latin America

Argentina 23.0 26.0 7.6 13.6 23.0 23.0 6.2 16.4
Bolivia 5.1 7.9 2.2 '3.8 2.1 10.8 2.1 '4.9
Brazil 60.0 33.0 23.2 '19.4 60.0 30.0 24.8 '19.8
Chile 27.0 22.0 30.6 32.5 30.0 21.0 30.7 35.4
Colombia 12.4 11.1 10.1 '7.2 13.4 10.2 10.5 '6.0
Costa Rica 2.3 1.8 2.7 4.7 2.2 2.3 4.5 7.6
Dominican Republic 2.7 0.5 1.0 1.2 2.5 0.7 --1.1 4.1
Ecuador 4.0 '4.0 6.3 '4.3 4.9 '4.6 9.9 '2.5
El Salvador 0.2 0.9 --0.3 2.9 1.1 2.3 --0.5 4.9
Guatemala 0.1 1.0 2.2 '2.9 0.1 1.2 1.2 '4.7
Guyana 1.9 2.7 1.3 3.4 2.3 3.0 0.5 4.5
Haiti 3.7 2.1 1.3 '-1,1 4.1 2.2 2.4 '0.8
Honduras 2.7 2.2 2.7 2.0 3.2 1.3 --0.4 3.0
Jamaica 2.9 '2.5 6.2 410.2 2.4 '2.7 6.5 '11.7
Mexico 1.9 3.2 2.9 5.1 1.6 3.5 2.9 5.8
Peru 9.4. '9.4 6.3 55.0 10.5 '10.6 5.3 '2.9
Puerto Rico 2.2 3.3 3.2 '3.2 3.0 4.3 4.0 '3.5
Uruguay '16.2 95.0 20.9 '16.0 °13.1 95.0 12.4 '11.7
Venezuela 101.7 1.0 2.4 2.1 "°1.7 0.1 2.9 1.2



ANNEX TABLE ID. - ANNUAL CHANGES IN CONSUMER PRICES (conchtded)
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° 1965 to 1967. - 'January-May. - 'January-September. - 0January-August. - °January-November. - '1966 to 1968. - 'January-
October. - '1965 to 1966. - 0 1960 to 1962. - 00 1962 to 1965. - "January-July. - "January-June. - 001963 to 1965. - "1961 to 1965.

All items Food

1960
lo

1965

1965
10

1968

1968

1969

1969
to

1970

1960
to

1965

1965
to

1968

1968
to

1969

1969
to

1970

liar East
Percent per year

Ceylon 1.7 2.6 7.3 5.9 1.3 4.1 5.6 6.7
China (Taiwan) 2.4 4.4 5.0 3.6 1.6 6.1 4.8 2.7
India 6.1 8.9 6.5 9.8 .5.3
Inclonesi 6.1 712.9 3.1 710.7
Khmer Republic 4.3 1.6 6.3 10.2 2.7 1.4 10.5 14.4
Korea, Republic of 15.4 "10.8 12.4 .16.0 18.3 '9.1 16.1 .21.7
Laos 38.0 8.9 3.2 0.3 39.0 9.8 1.S
Malaysia, West 0.5 1.9 --1.0 31.3 0.6 1.9 --1.0 30.1
Pakistan 2.6 4.7 3.2 5.4 3.8 4.5 3.1 7.8
Philippines "4.8 3.9 3.1 35.1 "6.8 6.5 1.3 08.9
Thailand 1.5 3.3 2.1 0.8 2.0 5.7 4.0 0.2

Near East

Cyprus 0.3 '0.6 2.3 2.4 0.2 '1.1 4.1 1.4
Iran 2.0 0.7 3.1 2.1 3.1 0.2 2.5 1.2
Iraq 1.6 9.1 .4.1 1.6 6.9 °3.5
Jordan 7.8 "7.0 21.5 "6.8
Libya 5.3 S.6 1.3 7.2 11.9 '011.9
Sudan, the 3.3 0.5 12.5 4.2 --0.1 11.7
Syria '"1.3 4.6 --0.9 1.6 0°1.3 6.6 0.7
United Arab Republic 3.2 '4.8 3.4 33.6 6.5 14.6 5.6 36.9

Africa

Congo, Dem. Rep. of '315.6 34.0 13.6 35.2 0319.0 33.0 9.5 '7.4
Gabon "4.4 2.7 2.7 103.3 2.5 3.1
Ghana 11.8 2.2 8.8 .0.6 14.0 --0.2 12.3
ivory Coast 2.6 3.9 4.4 8.8 2.8 3.2 7.3 12.4
Kenya 2.0 2.2 --0.3 2.3 1.9 2.9 --1.1 2.5
Liberia 3.7 10.3 0.7 1.5 11.9 1.2
Madagascar 1.6 3.8 2.9 1.1 4.5 3.0
Mauritius "1.0 3.7 2.3 1.5 4.3 0.6 1.3
Morocco 4.0 --0.4 2.9 .1.2 4.6 ---1.3 3.2 .1.0
Mozambique 001,9 3.7 2.4 32.3 7°0.7 4.3 5.1 30.6
Niger 2.6 10.4 0-0.1 3.1 16.1 '--4.9
Nigeria 3.2 1.8 9.9 713.2 2.0 0.6 21.2 '23.4
Sierra Leone 733.9 3.5 3.3 "8.4 7'0.6 2.0 4.6 '016.8
Tanzania 1.2 3.7 1.0 3.0 1.2 2.7 --2.0 3.6
Tunisia "4.5 3.1 4.2 1.0 034.8 3.0 5.3 1.5
Uganda
Zambia

5.4
2.4

-

8.6 .2.4
7.3
2.4

--3.3
8.8



ANNEX TABLE 2A. - WESTERN EUROPE: BASIC DATA ON NATIONAL AGRICULTURE
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Period Population in
agriculture iAgrcultural GDP

Share of agriculture
in va ue of
total trade

Arable
land per
person in

agri-
culture

Fertilizer
consumption
per hectare

of
arable landExports Imports

Thousands Percent
of total

Million
dollars

Percent
of total

Dollars
per moat percent Hectares

per caplet
Kilogrammes
per hectare

Austria 1950 'I 516 22 401 18 265 '25 '45 1.22 47
1960 '1 155 16 650 12 563 20 22 '1.49 128
1965 1 045 14 723 9 692 15 21 1.61 208
1968 I 004 14 859 9 855 13 16 1.67 213

Belgium 1950 1 116 10 '599 8 536 '15 '43 0.93 293
1960 '644 7 710 7 I 102 9 25 1.10 360
1965 570 6 905 6 1 587 11 22 1.65 474
1968 553 6 978 5 1 769 11 19 1.60 547

Denmark 1950 1 014 24 657 21 648 n75 '29 2.66 102
1960 828 18 822 14 992 63 25 3.36 151
1965 655 14 1 088 11 1 661 55 22 4.18 180
1968 627 13 1 078 9 1 719 48 18 4.32 204

.'.inland 1950 1 366 34 540 26 395 ... 1.82 44
1960 1 408 32 880 20 625 55 17 1.89 93
1965 1 310 28 1 302 18 994 44 16 2.08 126
1968 I 214 26 1 087 15 895 36 16 2.27 156

railce 1950 ... ... 4 316 15 '21 '56 ... 50
1960 '8 362 18 6 000 10 718 18 40 2.57 102
1965 7 657 16 6 248 S 816 20 30 2.68 151
1968 7 124 14 7 685 7 1 079 20 23 2.71 210

3ermany, Fed. Rep. of . . . 1950 7 007 15 2 329 10 332 ,5 '67 1.22 167
1960 '4500 8 4 237 6 942 4 39 1.90 266
1965 4 547 8 4 920 5 I 082 4 33 1.85 343
1968 4 346 7 4 641 4 1 068 4 28 1.89 339

3reece 1950 '3 929 52 611 31 155 780 '37 0.88 15

1960 '4 482 54 771 25 172 81 19 0.83 38
1965 4 590 54 1 270 25 277 78 23 0.84 65
1968 4 622 53 1 331 21 288 65 19 0.79 87

reland 1950 "1 463 49 271 29 185 '84 '35 0.89 61
1960 '973 35 390 25 401 67 25 1.41 123
1965 913 32 493 21 539 63 25 1.42 168
1968 886 30 497 20 561 57 23 1.30 30S

taly 1950 '20 026 44 '5 370 23 '25 '52 0.83 29
1960 '13 888 28 4 478 15 322 18 39 1.14 51

1965 12 380 24 6 546 13 529 14 37 1.24 70
1968 11 174 21 7 359 11 659 9 32 1.36 76

vialta 1950 '39 13 ... '0.44 10
1960 55 17 9 7 155

"'
24 42 0.35 29

1965 30 9 9 7 307 24 37 0.53 20
1968 29 9 11 7 379 22 32 0.55 19

getherlands 1950 1 405 14 613 14 436 '41 '37 0.75 407
1960 1 171 10 1 120 II 956 33 26 0.89 456
1965 1 030 8 1375 8 1335 30 23 0.95 575
1968 971 8 1 573 7 1 620 29 21 0.94 622

iorway 1950 623 19 296 15 475 '46 '23 1.30 131

1960 688 19 453 11 658 33 17 1.23 178
1965 645 17 575 9 892 28 15 1.32 200
1968 613 16 557 7 974 21 14 1.38 215

'ortugal 1950 3 491 42 426 33 122 '48 '35
1960 3 743 42 585 25 156 38 28 1.10 35
1965 3 587 39 720 21 201 34 28 1.22 38
1968 3 578 38 862 19 241 34 25 1.22 41

:pain 1950 13 250 48 ... ... '52 '36 1.47 11

1960 12 423 41 2 307 24 186 54 29 1.89 32
1965 11 060 35 3 596 18 325 50 25 1.86 38
1968 11 583 36 3 825 16 330 39 24 1.75 57



ANNEX TABLE 2A. - WESTERN EUROPE: BASIC DATA ON NATIONAL AGRICULTURE (concluded)

' 1951, 1961. 3 1953. 1951 Belgium-Luxembourg. 1962. . 1949. 1952. 1948. 1967. 00 Net material product.
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Period Population in
agriculture Agricultural GDP

--

Share of agriculture
in value of
total trade

Arable
land per
person in

agri-
culture

Fertilizer
consumption
per hectare

of
arable landExports Imports

Hectares
per caputThousands Percent

of total
Alillion
dollars

Percent
of total

Dollars'
per caplet Percent Kilogrammes

per hectare
Sweden 1950 1 649 24 641 12 389 047 025 2.28 61

1960 1 050 14 1 047 9 997 29 18 3.43 81
1965 1 000 13 1 265 7 1 265 23 16 3.60 117
1968 943 12 1 380 06 1 463 19 15 3.21 151

Switzerland 1950 768 16 ... ... ... ... ... 0.64 112

1900 621 11 ... 6 26 0.71 231
1965 575 10 7 22 0.70 329
1968 537 9 ... ... ... 7 18 0.75 329

United Kingdom 1950 02 520 5 1 905 6 756 09 069 2.95 112
1960 2 2 096 4 2 527 4 1 205 10 53 3.49 183
1965 2 024 4 2 591 3 1 280 S 45 3.68 208
1968 2 072 4 2 696 3 1 301 8 36 3.56 242

Yugoslavia 1950 012 039 73 1, 0751 24 62 056 049 0.65 2

1960 29 307 50 20.1 601 26 172 47 22 0.92 33
1965 9 145 47 022 485 28 272 34 28 0.91 55
1968 8 898 44 x°1 955 24 220 29 16 0.93 75



ANNEX TABLE 2B. - WESTERN EUROPE: VOLUME OF PRODUCTION OF MAJOR AGRICULTURAL, FISHERY AND FOREST PRODUCTS
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Olive oil, soybeans, groundi uts, cottonseed, sesame seed, sunflowerseed, rapeseed. linseed, hempseed, castor beans. - Beef and veal,
mutton and lamb, pork, poultry meat. - 'Nominal catch (liveweiglit). - ' Million cubic metres.

1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
1970

(Prelim-
inary)

Million metric tons
AGRICULTURAL PRODUCTS

Wheat 31 99 40.50 39.09 42.67 39.60 37.64 47.88 41.56 445.84 48.90 44.61 52.17 51.83 50.18 47.57
Barley 19 04 17.51 17.73 20.35 22.15 22.54 25.92 28.50 29.53 20.91 32.57 37.95 37.91 39.55 35.84
Oats 15.98 13.23 12.88 12.57 13.29 12.96 12.63 12.62 11.97 11.86 11.89 13.40 13.10 12.62 11.98
Rye 7 14 7.21 6.99 7.18 7.04 5.41 6.03 5.85 6.34 5.40 4.87 5.55 5.59 5.12 4.73
Maize 10 22 12.27 11.15 14.39 14.89 13.19 12.43 15.21 15.44 14.90 18.30 17.89 19.32 21.79 23.26
Sugar (centrifugal) 6 49 7.06 8.18 7.31 9.92 7.80 7.34 8.56 10.21 9.es 9.47 10.12 10.36 11.03 10.70
Potatoes 84 47 79.16 72.51 72.82 79.85 73.06 74.02 80.64 68.48 63.17 65.04 69.00 66.42 59.87 63.62
Apples 10 06 4.19 13.47 7.12 13.53 7.87 11.93 10.05 10.51 10.82 9.89 12.17 10.65 11.66 11.15
Citrus fruit 1 84 2.76 2.91 3.28 3.26 4.06 3.25 4.25 4.43 4.55 5.15 4.92 5.15 5.89 4.69
Olive oil 0 88 1.02 0.79 1.06 1.09 1.23 0.80 1.62 0.65 1.10 1.07 1.18 1.15 1.16 1.17
Rapeseed 0 22 0.49 0.46 0.45 0.27 0.38 0.53 0.41 0.65 0.77 0.61 0.94 1.02 0.97 1.06
Total vegetable oils and oilseeds
(oil equivalent) 1 08 1.32 1.08 1.36 1.34 1.55 1.20 2.00 1.12 1.60 1.53 1.74 1.77 1.80 1.84
Wine 15 59 11.74 16.03 16.67 16.64 14.22 19.93 16.70 19.74 19.44 18.34 18.83 18.63 17.66 20.15
Tobacco 0 31 0.37 0.31 0.32 0.27 0.21 0.26 0.34 0.38 0.37 0.33 0.37 0.32 0.29 0.31

Cotton (lint) 0.11 0.11 0.11 0.14 0.14 0.20 0.21 0.20 0.15 0.16 0.18 0.17 0.18 0.18 0.17

Milk (total) 92.23 95.49 96.14 96.49 102.04 104.52 105.89 105.36 105.50 108.94 111.30 113.83 116.72 116.62 115.82

Meat ' 11 SI 12.18 12.41 13.00 13.72 11,58 15.33 15.61 15.81 16.35 16.96 17.75 18.46 18.52 19.22

Eggs 2.84 2.98 3.08 3.24 3.31 3.44 3.55 3.70 3.90 3.82 3.96 4.05 4,24 4.47 4.73

FISHERY PRODUCTS 3 8.01 7.59 7.45 7.84 7.72 7.96 8.24 8.50 9.15 10.24 10.88 11.27 10.96 10.42 10.96

FOREST PRODUCTS

Fuelwood 79.7 87.0 84.7 81.9 77.5 76.3 72.9 70.5 66.8 62.5 59.1 55.9 53.4 50.6 48.0

Coniferous logs ' 61.5 59.4 63.9 61.0 70.4 71.3 70.7 67.0 75.3 76.0 74.5 74.9 74.9 79.3 81.4

Broadleaved logs 17.4 17.6 18.6 18.3 19.4 20.9 20.0 20.8 22.6 22.8 23.3 23.2 22.9 24,1 24.0

Other industrial roundwood'. 70.3 73.9 70.0 69.3 75.8 81.5 83.2 77.7 82.2 82.6 84.0 90.3 83.4 89.5 94.0

Sawn softwood ' 36.4 36.1 36.7 35.7 40.1 40.5 39.9 39.2 42.1 42.1 41.0 41.5 43.3 45.4 47.1

Sawn hardwood 8.2 8.4 8.3 8.3 8.8 9.3 9.2 9.5 10.3 10.5 10.7 10.9 11.0 11.2 11.3

Plywood 1.5 1.6 1.7 1.8 2.1 2.1 2.2 2.5 2.6 2.6 2.6 2.7 2.8 3.1 3.2

Fibreboard 1.2 1.3 1.3 1.4 1.6 1.7 1.7 1.8 2.0 2.0 1.9 1.9 2.1 2.2 2.3

Particle board 0.5 0.7 0.8 1.2 1.0 2.0 2.4 2.9 3.6 4.4 5.1 5.8 7.0 8.4 9.3

Mechanical wood pulp 4.4 4.5 4.5 4.8 5.4 5.6 5.6 5.8 6.2 6.4 6.7 6.5 7.1 7.6 8.0

Chemical wood pulp 7.7 8.2 8.0 8.7 9.8 10.6 10.8 11.8 13.1 13.8 13.8 14.6 15.1 16.3 17.0

Newsprint . 3.2 3.3 3.3 3.5 4.0 4.1 4.1 4.1 4.4 4.7 4.9 4.9 5.0 5.4 5.3

Printing and writing paper . . 3.3 3.5 3.6 3.9 4.4 4,8 4.8 5.3 5.7 6.0 6.7 7.1 8.1 9.0 9.6

Other paper and paperboard. 8.7 9.4 9.6 10.4 11.7 12.3 12.7 13.9 14.8 15.5 15.9 16.1 17.5 19.1 20.0



ANNEX TABLE 2C. WESTERN EUROPE: INDICES OF FOOD AND TOTAL AGRICULTURAL PRODUCTION

Total agricultural production
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Food production

Total production
1952-56 average = 100

WESTERN EDROPE 129 130 133 141 145 145 145j 129 130 134 142 146 146 147

European EC0110MiC Community 128 129 130 142 146 145 148 I 129 130 131 143 148 147 150

Belgium-Luxembourg 119 114 110 129 133 139 138 119 116 112 133 137 143 143
France 131 140 135 149 157 152 153 130 141 135 149 158 152 154
Germany, Fed. Rep. of 127 119 127 138 146 143 143 128 119 128 139 147 144 144
Italy 127 130 134 139 135 141 144 129 132 137 142 138 143 147
Netherlands 125 119 123 134 138 142 156 123 121 125 137 141 145 160

Other western Europe 130 130 137 141 143 144 1421 130 130 137 141 143 145 143

Austria 138 123 133 145 148 154 147 139 123 134 146 148 134 148
Denmark 119 123 121 123 125 121 117 120 123 121 124 129 122 118
Finland 134 138 130 135 136 152 155 135 138 130 135 136 152 156
Greece 154 164 171 174 164 174. 187 152 164 173 174 165 176 189
Iceland 135 142 147 148 138 142 143 143 151 156 158 146 151 152
Ireland 122 115 121 136 135 135 137 122 114 120 136 136 136 137
Malta 105 112 119 129 160 173 172 108 112 119 129 160 173 172
Norway 100 104 102 105 114 107 114 99 103 101 104 114 106 114
Portugal 120 122 110 123 123 117 120 120 122 109 123 123 117 120
Spain 131 130 145 143 156 158 156 131 130 145 144 157 160 158
Sweden 104 102 93 108 113 95 105 104 103 93 108 113 95 105
Switzerland 111 108 113 122 124 124 127 111 108 112 121 124 124 126
United Kingdom 138 142 145 148 145 146 154 138 143 146 149 146 147 155
Yugoslavia 154 146 182 179 173 193 168 156 147 186 183 178 200 174

Per caput production

WESTERN EUROPE 118 118 120 126 128 127 127 118 118 120 127 129 129 128

European ECO/10111iC Community 116 116 116 125 128 126 127 116 117 117 126 130 128 129

Belgium-Luxembourg 112 106 102 119 122 127 126 112 108 103 122 125 131 130
France 116 124 118 129 135 130 130 116 124 118 130 136 130 131
Germany, Fed. Rep. o 113 104 110 119 125 121 121 113 104 110 120 126 122 121
Italy 119 121 124 127 123 127 129 121 123 126 130 125 129 131
Netherlands 109 103 105 113 115 117 127 110 104 106 115 118 120 131

Other western Europe 121 120 125 127 128 129 126 121 119 125 127 129 129 127

Austria 133 117 127 138 140 145 138 133 118 127 138 140 145 138
Denmarlc Ill 114 111 112 116 109 104 112 114 111 112 116 109 105
Finland 123 125 117 121 121 135 139 123 125 117 122 122 135 139
Greece 142 151 156 157 14-7 155 165 140 152 158 157 148 157 167
Iceland . 110 114 115 115 106 108 108 117 122 123 122 112 115 115
Ireland 125 117 123 138 136 136 136 125 116 122 138 137 136 137
Malta 106 112 119 128 159 170 168 106 112 119 128 159 170 168
Norway 92 95 92 94 102 94 100 91 94 91 93 101 94 99
Portugal 113 114 101 112 111 105 106 113 114 101 112 112 105 106
Spain 121 119 131 127 138 138 135 120 118 131 128 139 140 137
Sweden 98 95 86 99 103 86 94 98 96 86 99 103 86 94
Switzerland 93 90 93 99 100 98 99 93 90 92 99 100 98 99
United Kingdom 129 133 133 136 133 134 140 130 133 135 137 134 135 141
Yugoslavia 138 129 159 155 148 164 142 139 130 162 158 153 170 146

1970
(Prelim-
inary)

1964 19661965 1967 1968 1969
1970

(Prelim-
inary)

1964 1965 1966 1967 1968 1969



ANNEX TABLE 2D. - WESTERN EUROPE: VOLUME OF ImPORTS OF MAJOR AGRICULTURAL, FISHERY AND FOREST PRODUCTS

1961

Million metric tons

15.13 13.32 12.05 10.56 12.39 12.42 10.45 10.91 13.52 13.30
4.19 4.72 3.63 4.51 4.84 5.02 4.96 4.10 4.01 5.94
9.43 12.91 13.87 14.48 16.95 18.69 19.38 18.75 16.59 17.50
0.86 1.32 1.07 0.97 1.32 1.28 1.05 1.01 0.93 1.23
0.75 1.02 0.74 0.46 0.36 0.41 0.41 0.27 0.25 0.19
1.77 2.88 2.03 2.18 2.74 3.20 2.43 1.49 0.84 1.33
0.51 0.53 0.52 0.54 0.55 0.62 0.50 0.60 0.64 0.70
3.99 4.22 5.32 4.97 4.54 4.97 4.84 4.67 4.43 4.44
1.48 1.97 1.72 1.54 2.39 2.06 1.95 1.85 2.36 2.35
0.45 0.61 0.68 0.66 1.03 1.00 0.81 0.97 1.16 0.92
1.11 1.23 0.96 1.13 1.36 1.28 1.24 1.30 1.30 1.28
1.85 1.90 1.93 1.97 2.35 2.58 2.62 2.34 2.59 2.45
2.71 2.98 2.71 3.30 3.21 3.31 3.19 3.14 3.46 3.58
0.37 0.43 0.37 0.44 0.50 0.48 0.49 0.48 0.51 0.51

3.62 3.61 3.90 3.85 3.90 4.20 4.19 4.30 4.44 4.65
4.60 5.67 5.91 6.17 7.00 7.99 7.48 7.44 8.04 8.98
1.83 1.49 2.02 1.94 2.03 2.03 2.56 2.99 3.33 3.24
0.88 1.35 1.32 1.37 1.93 1.74 1.74 2.16 2.50 2.37
1.04 0.96 0.74 0.91 1.24 1.25 1.14 1.30 1.82 1.13
1.27 1.44 1.72 1.81 1.89 1.82 2.06 2.04 2.29 2.24
0.47 0.49 0.51 0.56 0.52 0.52 0.54 0.54 0.52 0.57
0.36 0.39 0.42 0.43 0.46 0.47 0.48 0.50 0.50 0.55
0.99 1.04 1.12 1.19 1.18 1.24 1.25 1.38 1.47 1.50
0.52 0.56 0.56 0.54 0.59 0.60 0.55 0.54 0.55 0.56
0.29 0.29 0.30 0.29 0.30 0.28 0.32 0.34 0.28 0.32
2.39 2.55 1.95 2.10 1.92 2.16 1.62 1.67 1.97 2.49
0.48 0.52 0.52 0.54 0.53 0.52 0.56 0.54 0.57 0.60
0.86 0.88 0.86 0.81 0.80 0.80 0.73 0.80 1.83 0.79
1.59 1.46 1.47 1.54 1.39 1.57 1.47 1.41 1.43 1.37
0.36 0.39 0.40 0.37 0.38 0.39 0.34 0.37 0.35 0.35
0.64 0.66 0.70 0.75 0.76 0.76 0.76 0.81 0.92 0.93

Thousand metric tons

598.9 648.8 727.2 747.3 820.9 792.5 816.9 911.4 855.6 873.0
207.8 203.2 200.6 188.9 196.9 202.3 212.1 206.1 203.7 210.9

104.4 117.3 109.0 136.8 138.1 132.0 143.0 151.0 101.0 176.0

219.0 261.8 254.3 269.4 272.8 256.6 253.3 273.1 255.4 259.5

13.4 17.6 21.3 23.1 31.6 34.0 32.0 35.0 30.0 38.0

570.7 596.0 640.9 593.6 623.9 568.3 749.6 782.3 679.5 601.0

960.21 165.61 195.5 1 496.21 564.71 469.51 723.3 2 045.0 2 102.8 2 002.0

Mill on metric tons

8.63 7.57 7.01 3.31 9.51 3.99 9.14 9.78 10.95 14.50

2.28 2.25 2.44 2.23 2.25 2.52 2.51 2.53 2.31 2.50
5.78 5.51 6.08 6.76 6.21 6.41 6.30 7.00 8.39 7.85

1.82 1.44 1.30 1.34 1.16 0.87 0.44 0.40 0.54 0.55
19.62 20.22 21.68 24.25 23.57 21.85 22.09 23.66 23.83 24.40
2.03 1.91 2.20 2.48 2.60 2.67 2.65 3.10 3.40 3.50
0.90 0.98 1.10 1.33 1.40 1.38 1.65 1.88 2.01 2.25
0.52 0.59 0.65 0.75 0.69 0.65 0.74 0.77 0.78 0.80
1.06 0.97 1.04 1.16 1.21 1.14 1.00 1.07 1.08 1.09
4.89 4.97 5.80 6.23 6.04 6.57 6.69 7.46 8.21 8.69
1.43 1.49 1.56 1.69 1.70 1.84 1.72 1.90 2.28 2.42
2.98 3.24 3.72 4.30 4.65 5.02 5.24 6.14 7.18 7.60

Including naddY converted at 65 percent. - Z Including refilled sugar converted at 108.7 percent. - Oranges mandarines and lem-
ons. - ' Groundnuts, copra, palm kernels. soybeans, sunflowerseed, castor beans, cottonseed, olive oil, groundnut oil, coconut oil, palm
oil, palm-kernel oil, soybean oil, sunflowerseed oil, castor oil, cottonseed oil, - Million head. - Beef and veal, mutton and lamb,
pork, poultry meat. - ' Million cubic metres.
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1956 1957 1958 1959 1960

AGRICULTuRAL PRODUCTS

Wheat and wheat flour (wheat
equivalent) 15 89 14.16 12.35 12.89 11.17
I3arley 5 06 4.61 4.69 4.77 4.27
Maize 5 02 4.78 6.32 7.66 8.93
Oats 1 11 0.98 1.32 1.41 1.24
Rye 0 76 0.77 0.56 0.59 0.76
Millet and sorghums 1 65 0.68 1.88 2.72 2.51
Rice (milled equivalent) ' . 0.54- 0.48 0.51 0.60 0.59
Sugar (raw equivalent)" . 4.40 5.38 4.86 4.62 4.63
Potatoes 1 50 1.05 1.81 1.86 1.43
Pulses (dry) 0 56 0.47 0.50 0.62 0.61
Apples 0 66 0.94 0.68 0.99 0.95
Bananas 1 31 1.44 1.59 1.63 1.68
Citrus fruit ' 1.96 2.22 2.36 2.55 2.76
Grapes (fresh) 0.28 0.24 0.33 0.30 0.32
Vegetable oils and oilseeds (oil
equivalent) ' 3.44 3.60 3.30 3.43 3.74
Oilseed cake and meal 3.14 2.95 3.69 4.42 4.44
Cattle ' 1.33 1.60 1.41 1.32 1.49
Sheep, lambs and goats '. 0.62 0.78 0.68 0.87 1.10
Pigs ' 0.65 0.40 0.76 1.16 1.29
Meat (fresh, chilled and frozen) " 1.20 1.25 1.21 1.23 1.36
I3utter 0.44 0.45 0.46 0.47 0.48
Cheese 0.30 0.31 0.33 0.34 0.34
Coffee (green) 0.74 0.75 0.79 0.87 0.93
Cocoa beans 0.39 0.45 0.39 0.43 0.47
Tea 0.27 0.31 0.30 0.27 0.28
Wine 2.13 2.53 2.64 2.18 2.45
Tobacco (unmanufacturcd) . . . 0.40 0.41 0.41 0.40 0.47
Wool (actual weight) 0.85 0.89 0.77 0.89 0.83
Cotton (lint) 1.51 1.72 1.43 1.44 1.70
Sisal 0.28 0.30 0.32 0.34 0.36
Rubber (natural) 0.64 0.71 0.62 0.64 0.64

FISIIERY PRODUCTS

Fresh, chilled or frozen fish . . 370.8 381.6 417.8 461.0 552.8
Dried, salted or smoked fish . 187.4 195.1 199.3 185.6 188.1
Crustacca and molluscs, fresh,
frozen, dried, salted, etc.. . 88.0 73.7 84.8 102.0 187.8
Fish products and preparations,
whether or not in airtight con-
tainers 189.5 174.8 204.7 234.9 221.9
Crustacean and mollusc products
and preparations, whether or not
in airtight containers 11.6 10.1 9.9 11.5 13.9
Oils and fats, crude or refilled,
of aquatic animal origin . . 436.0 491.4 471.8 499.7 580.2
Meals, solubles and similar animal
feedstuffs of aquatic animal origin 437.9 457.8 494.2 581.4 760.4

FOREST PRODUCTS

Pu1pwood 7 5 50 4.90 4.27 4.31 6.61
Coniferous logs0 1 17 1.21 1.46 1.62 2.17
Broadleaved logs0 317 3.55 3.79 4.51 5.76
Pitprops0 2 98 3.01 2.50 1.81 1.76
Sawn softwood ' 14 37 16.00 15.01 16.37 20.03
Sawn hardwood ' 1 46 1.62 1.57 1.68 2.04
Plywood and veneers 0 0 50 0.64 0.64 0.74 0.96
Fibreboard 0.32 0.39 0.39 0.44 0.50
Mechanical wood pulp 1 05 1.02 0.92 0.95 1.11

Chemical wood pulp 3 57 3.73 3.73 4.08 4.99
Newsprint 0 98 1.09 1.14 1.09 1.34
Other paper and paperboard 1.52 1.77 1.81 2.11 2.60

1970
1962 1963 1964 1965 1966 1967 1968 1969 (Prelim-

inary)



ANNEX TABLE 2E. - WESTERN EUROPE: VOLUME OF EXPORTS OF MAJOR AGRICULTRAL, FISHERY AND FOREST PRODUCTS

AGRICULTURAL PRODUCTS

Wheat and wheat flour (wheat equivalent)
Barley
Maize
Rye
Sugar (raw equivalent)
Potatoes
Pulses (dry)
Apples
Citrus fruit
Grapes (fresh)
Vegetable oils and oilseeds (oil cctu v
alent)
Oilseed cake and meal
Cattle
Sheep, lambs and goats
Pigs
Meat (fresh, chilled and frozen)
Bacon, ham and salted pork
Milk (condensed, evaporated and Po
dered)
Butter
Cheese
Eggs (in the shell)
Wine
Wool (actual weight)

FISHERY PRODUCTS

Fresh, chilled or frozen fish
Dried, salted or smoked fish
Crustacea and molluscs, fresh, frozen,
dried, salted. etc .
Fish products and preparations, whether

1960

2.30 3.09 3.18 3.75 3.37
0.99 1.96 0.76 0.64 1.05
0.13 0.11 0.61 0.37 0.81
0.32 0.14 0.09 0.21 0.20
1.56 1.72 1.37 1.34 1.57
1.64 1.35 2.01 1.80 1.58
0 18 0.17 0.21 0.19 0.17
0.53 0.73 0.38 0.79 0.71
0.55 0.96 1.20 1.35 1.47
0.24 0.19 0.26 0.24 0.23

0 34 0.31 0.28 0.31 0.44
0 68 0.65 0.61 0.77 0.76
1 24 1 51 1.34 1.26 1.38
0.38 0.67 0.47 0.57 0.86
0.37 0.25 0.32 0.58 0.80
0.23 0.30 0.32 0.40 0.51
0.28 0.30 0.30 0.31 0.37

0.43 0.45 0.46 0.51 0.58
0.19 0.25 0.25 0.21 0.25
0.25 0.26 0.29 0.32 0.33
0.28 0.30 0.31 0.34 0.31
0 91 0.88 1.17 0.75 0.91
0.08 0.09 0.08 0.11 0.11

509 6 531.6 593.2 639.2 694.0
166.0 417.0 391.0 346.2 331.0

87 2 74.8 84.9 108.5 109.2

or not in airtight containers 66.8 166.8 177.6 197.0 191.0
Crustacean and mollusc products and
preparations, whether or not in airdght
containers I 5 0 5.0 6.0 7.0 6.0
Oils and fats, crude or refined, of aquatic
animal origin 104.8 216.8 213.7 228.4 213.7
Meals, solubles and similar animal feed-
stuffs of aquatic animal origin . . 284.0 253.0 1266.0 252.8 234.6

FOREST PRODUCTS

Pulpwood' 4.60 4.55 3.76 3.93 4.88
Coniferous logs ° 0.72 0.70 0.97 1.03 1.34
I3roadleaved logs ° 0.68 0.68 0.59 0.79 1.04
Pitprops 2.86 2.90 2.32 1.90 1.62
Sawn softWood 12.54 13.02 11.86 13.51 15.35
Sawn hardwood ° 0.72 0.82 0.79 0.87 1.06
Plywood and veneers° 0.45 0.50 0.48 0.61 0.70
Fibreboard 0.47 0.53 0.56 0.66 0.74
Particle board 0.05 0.06 0.09 0.16 0.23
Mechanical wood pulp 1.06 1.02 0.88 0.93 1.10
alernical wood pulp 3.86 3.84 3.90 4.36 4.73
Newsprint 1.26 1.24 1.30 1.32 1.51
Other paper and paperboard 2.34 2.57 2.49 2.84 3.25

Including refilled sugar converted at 108.7 percent. - Oranges, mandarines and lemons. - Linseed, sunflowerseed, olive oil, ground-
nut oil, coconut oil, palm oil, palm-kernel oil, soybean oil, sunflowerseed o'l, castor oil, cottonseed oil, linseed oil. - Million head. -
` Beef and veal, mutton and lamb, pork, poultry meat. - Million cubic metres.
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1961 1962 1963 1964 1965 1966 1967 1968 1969
1970

(Prelim-
inary)

Million metric tons

3.19 3.69 5.07 5.27 6.99 6.43 5.73 8.47 10.88 9.18
2.51 1.69 2.29 3.16 2.63 3.37 4.08 4.20 4.07 4.41
1.09 0.34 0.94 1.27 1.89 2.15 2.77 2.52 3.23 3.79
0.31 0.18 0.16 0.05 0.05 0.06 0.05 0.09 0.14 0.10
1.47 1.26 1.59 1.45 1.54 1.27 1.11 1.61 1.39 1.87
1.75 1.83 1.64 1.70 2.26 1.98 1.85 1.85 2.39 2.32
0.19 0.22 0.17 0.15 0.17 0.19 0.24 0.29 0.29 0.28
0.84 0.88 0.53 0.73 0.88 0.76 0.78 0.86 0.94 0.92
1.49 1.73 1.22 2.01 1.91 1.97 1.94 1.79 1.90 2.27
0.31 0.34 0.29 0.38 0.41 0.41 0.42 0.41 0.41 0.46

0.38 0.40 0.37 0.40 0.32 0.35 0.46 0.52 0.65 0.87
0.91 0.92 0.89 1.03 1.07 1.13 1.26 1.19 1.33 1.49
1.80 1.37 1.85 1.88 1.74 1.46 2.02 2.34 2.46 2.59
1.17 0.87 1.35 0.87 0.85 0.58 0.72 0.93 1.00 0.67
0.55 0.49 0.39 0.66 0.82 0.49 0.83 1.14 1.53 2.11
0.55 0.74 0.81 0.79 0.92 0.91 1.10 1.21 1.25 1.31
0.36 0.37 0.35 0.35 0.36 0.36 0.35 0.36 0.35 0.34

0.64 0.69 0.72 0.75 0.90 1.03 1.17 1.38 1.35 1.57
0.26 0.23 0.24 0.23 0.27 0.27 0.31 0.34 0.33 0.49
0.34 0.36 0.35 0.40 0.42 0.47 0.45 0.51 0.53 0.74
0.29 0.28 0.23 0.19 0.15 0.14 0.13 0.16 0.20 0.23
1.01 1.01 1.26 1.21 1.19 1.30 1.31 1.38 1.43 1.82
0.11 0.12 0.13 0.10 0.11 0.11 0.10 0.11 0.10 0.10

Thousand metric tons

684.5 771.7 80.9 577.0 907.7 876.5 861.2 905.6 972.1 1 093.0
333.3 353.8 334.3 314.7 323.2 317.4 312.4 311.8 335.9 342.0

112.5 123.4 114.0 118.9 108.8 113.7 116.7 130.4 133.6 152.5

183.7 211.7 196.7 209.1 221.4 211.3 193.8 196.0 171.5 190.0

8.0 9.0 9.0 13.0 13.0 13.0 13.0 13.0 17.0 20.0

218.8 243.9 199.8 190.0 266.2 340.1 391.6 263.0 270.0 171.1

286.2 240.2 306.9 434.8 555.0 576.8 810.4 788.4 638.2 593.5

Million metric tons

6.10 4.42 3.46 3.62 3.61 3.01 3.82 4.17 5.07 6.30
1.30 1.14 1.05 1.06 1.03 1.35 1.55 1.37 1.21 1.45
0.98 0.93 0.91 0.97 1.02 1.10 1.17 1.20 1.23 1.31
1.81 1.37 1.07 0.83 0.56 0.54 0.36 0.39 0.49 0.50

14.24 13.86 13.86 14.62 13.57 12.72 12.85 15.05 16.23 15.90
0.93 0.96 0.95 1.14 1.21 1.26 1.23 1.35 1.45 1.53
0.65 0.66 0.73 0.83 0.86 0.88 0.92 1.05 1.16 1.20
0.75 0.78 0.83 0.88 0.82 0.76 0.82 0.86 0.89 0.86
0.28 0.33 0.38 0.46 0.73 0.81 1.03 1.19 1.47 1.60
1.06 0.97 1.05 1.15 1.12 1.13 1.00 1.06 1.04 1.05
4.50 4.80 5.36 5.86 5.79 6.24 6.15 6.54 6.73 6.65
1.62 1.63 1.71 1.85 1.97 2.07 2.10 2.31 2.43 2.55
3.57 3.77 4.23 4.77 5.06 5.54 5.67 6.49 7.74 8.25



ANNEX TABLE 2F WESTERN EUROPE: INDICES OF VOLUME AND VALUE OF EXPORTS AND IMPORTS OF AGRICULTURAL, FISHERY AND
FOREST PRODUCTS, BY COMMODITY GROUPS
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1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
1970

(Prelim-
inary)

1957-59 average 100
Export volume

AGRICULTURAL, F/SEIERY ANO
FOREST PRODUCTS 92 98 99 103 115 121 121 129 135 143 148 157 173 184 200

Agricultural products 89 93 100 102 114 124 123 133 137 147 153 164 182 193 216
Food and feed 87 98 99 103 116 127 126 133 140 152 156 171 192 204 228
Beverages and tobacco . . . 94 98 118 84 98 107 101 121 121 121 129 134 133 137 168
Raw materials 100 94 89 116 110 117 130 142 113 113 117 118 128 122 117

Fishery products 95 97 100 103 104 108 114 115 120 133 135 141 140 146 151

Forest products 97 99 95 106 120 119 119 126 137 139 143 146 164 178 182

Sawnwood 98 102 93 105 120 Ill 109 109 116 108 103 103 120 129 128
Pulp and paper 97 97 97 106 118 120 124 137 152 159 170 171 191 206 211

Export value

AGRICULTURAL, FISHERY AND
,OREST PRODUCTS 95 102 97 100 112 116 118 132 146 158 162 169 178 204 230

kgricultural products 91 101 98 100 111 116 120 139 151 163 168 182 190 218 249

Food and feed 91 101 98 102 113 118 121 139 153 169 172 188 197 229 261
13everages and tobacco . . . 86 101 110 89 100 109 116 145 149 150 162 180 177 194 235
Raw materials 110 113 84 103 104 108 117 133 117 102 109 100 102 101 93

,---ishery products 94 98 99 103 104 III 123 125 141 170 179 176 171 193 228

7orest products 103 106 95 99 115 118 114 121 139 146 147 143 158 180 194

SawnWood 102 107 93 100 118 115 110 113 127 128 120 101 123 148 152
Pulp and paper 104 105 96 99 112 114 113 124 146 154 160 162 173 191 210

;mport volume

kGRICULTURAL, FISHERY AND
70REST PRODUCTS 95 100 97 103 111 112 118 121 126 130 134 134 139 145 150

kgricultural products 96 100 97 103 107 109 114 116 118 122 127 126 128 133 137

Food and feed 96 97 98 105 109 110 118 121 124 133 138 138 139 145 150
Beverages and tobacco . . 93 100 101 99 109 114 120 120 123 123 126 127 131 135 144
Raw materials 99 108 93 99 103 101 101 100 101 97 102 96 99 103 100

2.ishery products 91 92 99 109 125 130 147 153 166 175 167 182 201 193 192

7orest products 92 99 96 103 128 130 132 145 161 164 163 167 186 203 209

Sawnwood 92 101 95 104 125 123 124 134 150 147 138 139 151 155 159
Pulp and paper

mport value

93 98 98 104 127 131 133 151 167 174 181 182 207 232 245

+i.GR1CULTURAL, FISHERY AND
OREST PRODUCTS 100 106 96 98 107 107 112 122 132 138 142 139 138 152 165

1.gricultura1 products 101 106 96 98 104 102 108 117 124 128 133 130 126 137 147

Food and feed 101 102 95 103 106 106 115 130 138 150 157 155 147 161 175

Beverages and tobacco . . . 91 101 105 94 98 98 102 103 114 111 114 115 118 129 147
Raw materials 107 120 88 89 101 95 93 95 99 83 92 81 79 86 79

'ishery products 91 94 98 108 112 119 142 164 171 204 203 208 210 233 262

,orcst products 98 105 96 98 126 133 131 144 170 179 175 173 189 218 244

Sawnwood 100 108 95 97 126 130 127 140 168 173 162 156 166 185 200

Pulp and paper 97 104 98 98 122 126 124 140 162 173 174 173 193 228 263



ANNEX TABLE 2G. - WESTERN EUROPE: ESTIMATED CALORIE AND PROTEIN CONTENT OF NATIONAL AVERAGE FOOD SUPPLY PER CAPUT

1968/69. - 1949/-50/. - Since 1959/60 including the Saar. - 1 1967. - Calendar years instead of sp it years. - 1968. - 1968-69.
- 1969. - 1967/68.
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Calories Total protein Animal protein

Pre- 1948/- 1960/- 1966/- 1969/ Pre- 1948/- 1960/- 1966/- 1969/ Pre- 1948/- 1960/- 1966/- 1969/
war 1950/ 1962/ 1968/ 1970 war 19501 1962/ 1968/ 1970 war 1950/ 1962/ 1968/ 1970

Ni mber per daY Grammes per day

Austria 2 930 2 670 2 970 2 950 2 950 88.3 77.2 86.3 86.5 87.0 40.9 30.2 47.5 50.2 51.9

Belgium-Luxembourg . .2 820 2 880 3 060 3 140 0 150 83.7 83.1 88.5 89.9 '91.5 35.3 37.7 47.9 51.9 53.3

Denmark 3 450 3 160 3 260 3 190 3 140 93.2 104.9 88.4 89.6 88.8 56.8 59.8 56.3 60.6 61.3

Finland 3 000 '2980 3 110 2 920 2 960 95.2 296.2 93.8 88.5 91.3 43.8 '51.6 54.5 56.5 60.8
France 2 880 2 800 3 090 3 160 3 270 94.9 92.4 99.2 100.9 103.7 40.9 40.3 53.4 60.8 64.3

Germany, Fed. Rep. of' 3 040 2 730 2 990 2 940 2 940 84.8 79.5 80.5 81.0 82.2 42.5 32.1 49.2 52.4 53.9
Greece 2 600 2 500 2 940 '2900 ... 83.6 76.3 96.3 '98.9 ... 23.0 16.6 31.3 143.0

Ireland ' 3 400 3 430 3 480 3 450 450 98.5 100.6 91.6 93.2 '93.2 47.4 47.6 54.7 59.0 '58.9
Italy 9 510 2 350 2 690 2 900 "2 950 76.6 69.7 78.7 87.1 "88.0 20.3 19.3 29.8 37.1 "38.2

Netherlands 9 960 2 950 3 160 3 040 '3 030 82.3 80.6 84.9 83.5 '84.2 40.1 38.6 50.4 52.9 153.7

Norway 3 210 3 110 2 930 2 930 '2900 89.7 99.5 82.1 81.6 181.7 49.1 53.2 49.7 50.6 151.4

Portugal' 2 040 2 270 2 530 2 720 '2730 59.4 67.8 72.5 80.1 '79.4 20.4 22.1 27.3 31.9 '32.1
Spain . / 820 2 780 2 750 ... ... 77.8 80.3 83.6 ... ... 24.0 32.8 36.9

Sweden 3 120 3 110 2 980 2 820 2 750 91.9 86.9 82.4 79.5 79.4 55.4 52.5 54.0 54.0 54.8

Switzerland 3 140 3 170 3 210 '2 990 ... 95.7 95.9 90.2 "84.3 ... 53.9 50.8 51.4 '51.1
United Kingdom . . . 3 110 3 130 3 270 3 180 13 180 80.2 90.3 88.9 87.9 188.0 43.9 45.1 53.4 53.8 '54.0
Yugoslavia' . 2 970 3 170 '3 130 90.4 92.0 °91.1 ... ... 20.-5 21.6 '22.6



ANNEX TABLE 3A. EASTERN EUROPE AND U.S.S.R.: BASIC DATA ON NATIONAL AGRICULTURE

11967. 11953. 1 1956.
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Period Population in
agriculture

,

Agricultural
net productmaterial

Shareofagriculture
in value of
total trade

Arable
land per
person in

agri-
culture

Ferdlizer
consurnption
per hectare

of
arable landExports Imports

Thousands Percent
of total

Million
dollars

Percent
of total

Dollars
per capu t P ercent Hectares

Per cam'
Kilogramme
per hectare

Albania 1950 ... .. ...
1960 ... ... ... ...
1965 1 095 59 16
1968 1 141 57 ... 0.49 '67

Bulgaria 1950 230 2
1960 14 198 55 32 34
1965 3 690 45 34 1.24 79
1968 4 671 56 26 1.00 163

Czechoslovakia 1950 3 076 25 17 ... 1.79 38
1960 2 416 18 16 ... 2.25 91

1965 2 830 20 13 ... 7 28 2,22 178
1968 2 222 15 13 ... 7 25 2.41 207

German Democratic Republic . 1950 3 488 21 33 ...
1960 17 197
1965 3 050 19 14 1.54 262
1968 2 931 17 14 1.70 '298

Hungary 1950 25 ... 6

1960 3 583 36 23 1.59 29
1965 2 915 29 20 25 25 1.93 63
1968 2 852 28 23 22 22 1.97 112

i'oland 1950 11 597 47 46 ,..
1960 11 244 38 26 1.44 49
1965 11 250 36 23 21 26 1.42 82
1968 10 866 34 21 16 22 1.43 138

:tomania 1950 ... ... 28 ." 1

1960 11 206 38 33 0.92 7

1965 11 380 60 ... 29 0.92 25
1968 11 593 59 26 0.91 46

"..I.S.S R 1950 90 000 50 2.50 5

1960 ... 21 ... ..- 10

1965 73 271 32 22 21 28 3.30 23

1968 70 593 30 ... 21 21 20 3.18 33



ANNEX TABLE 3B. - EASTERN EUROPE AND U.S.S.R.: VOLUME OF PRODUCTION OF MAJOR AGRICULTURAL,
FISHERY AND FOREST PRODUCTS
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Olive oil, soybeans, ground-tuts, cottonseed, rapeseed, sesame seed, sunflowerseed, castor beans, hempseed, linseed. - I Beef and veal,
mutton and lamb, pork, poultry meat. - ' Nominal catch (liveweight). - 1 Million cubic metres.

AGRICULTURAL PRODUCTS

Mill on met lc tons

Wheat 78.23 71.41 33.43 83.06 77.23 80.04 84.70 63.15 88.83 78.27 118.62 98.12 114.43 1R1.511 118.75
Rye 24.79 25.88 26.99 28.81 27.81 28.05 26.73 21.92 23.78 27.65 23.65 23.65 25.58 21.66 20.63
Barley 17.57 13.83 17.79 15.81 22.37 19.24 25.91 25.95 34.73 27.18 34.88 32.38 36.93 41.53 46.70
Oats 18.26 18.05 18.68 18.68 17.53 14.30 10.83 8.79 9.48 10.37 13.70 16.61 16.48 18.26 18.93
Millet and sorghum 4.70 1.71 3.02 1.43 3.35 3.01 2.90 1.96 3.62 2.31 3.27 3.36 2.77 3.43 2.19
Maize 17.58 16.43 18.31 17.16 21.15 27.68 25.86 23.27 26.82 19.33 23.32 22.27 22.20 27.61 22.99
Pulses 1.19 1.30 1.33 1.35 2.03 2.90 6.06 7.28 9.29 5.53 5.77 5.16 5.44 6.04 5.73
Cotton (lint) 1.521 1.48 1.52 1.63 1.48 1.54 1.51 1.78 1.82 1.96 2.09 2.07 2.01 1.94 2.33
Flax (fibre) 0.62 0.52 0.51 0.43 0.51 0.49 0.54 0.48 0.44 0.58 0.56 0.61 0.51 0.50 0.54
Sugar (centrifugal) 6.65 8.80 9.84 8.86 10.37 10.64 10.16 10.09 14.87 13.00 13.32 14.89 14.21 12.65 12.92
Vegetable oils and oilseeds (oil
equivalent) 2.29 1.94 2.57 2.23 2.57 2.99 3.10 3.00 3.73 3.79 4.26 4.62 4.65 4.23 4.44
Sunflowerseed 4.55 3.39 5.26 3.96 4.92 5.65 5.74 5.26 7.03 6.45 7.35 7.89 7.98 7.77 7.35
Potatoes 162.58 153.06 145.38 147.08 148.65 148.15 130.91 141.52 167.15 152.14 159.11 169.23 177.49 155.38 169.06
Milk, total 73.44 80.67 86.24 90.19 90.53 91.77 92.16 89.40 91.98 102.93 108.49 113.47 116.28 115.65 117.11

Meat, total 9.00 9.75 10.30 11.29 11.25 11.52 12.11 12.60 11.42 13.14 13.95 14.88 15.17 15.31 15.76

Wool (greasy) 0.32 0.35 0.39 0.42 0.43 0.44 0.44 0.45 0.42 0.43 0.45 0.45 0.50 0.48 0.51

Eggs 1.75 1.95 2.01 2.19 2.41 2.57 2.58 2.47 2.45 2.65 2.80 3.00 3.08 3.19 3.42

FISHERY PRODUCTs 2.87 2.82 2.91 3.08 3.40 3.63 4.02 4.47 5.05 5.73 6.02 6.51 6.93 7.38 8.21

FOREST PRODUCTS

Fuelwood 139 8 142.7 141.5 145.0 125.3 114.6 112.6 118.1 124.2 120.3 117.8 112.6 106.3 106.5 106.5
Coniferous logs 133.5 138.5 154.7 163.5 170.7 171.5 171.3 173.0 173.1 145.5 144.4 154.7 156.0 159.6 161.0
Broadleaved logs 26.0 27.7 31.3 33.11 34.3 32.3 34.1 34.4 35.5 30.4 31.2 33.1 33.2 33.7 34.2
Other industrial roundwood 114.3 122.2 114.7 116.7 106.1 101.1 104.2 112.8 116.7 151.3 151.0 153.0 158.0 159.0 162.5
Sawn softwood 51 4 85.7 95.4 104.a 105.3 104.1 104.3 105.1 103.7 109.0 105.8 107.4 108.1 100.7 110.0

Sawn hardwood ' 14.5 15.6 17.9 19.5 20.0 20.2 20.6 21.1 21.9 21.8 21.5 22.0 22.3 22.7 22.7
Plywood ' 1.6 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.4 2.4 2.5 2.6 2.6 2.6 2.8
Particle board 0.1 0.1 0.1 0.2 0.4 0.7 0.9 1.1 1.4 1.7 2.0 2.5 2.8 3.1 3.5
Fibreboard 0.2[ 0.2 0.3 0.3 0.4 0.5 0.6 0.7 0.9 1.0 1.1 1.2 1.3 1.4 1.5

Mechanical wood pull) 1.4 1.4 1.5 1.5 1.5 1.6 1.6 1.7 1.7 1.7 2.0 2.0 2.1 2.1 7.1

Chemical wood pulp 2.8 3.0 3.2 3.3 3.7 3.9 4.1 4.3 4.3 4.6 5.1 3.7 6.1 6.3 6.7
Newsprint . 0.6 0.6 0.6 0.6 0.7 0.7 0.8 0.8 0.9 1.0 1.2 1.3 1.3 1.4 1.5

printing and writing PaPcr 1.0 1.1 1.1 1.2 1.2 1.3 1.4 1.4 1.5 1.5 1.6 1.8 1.9 1.9 2.0

1970
1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1959 (Prelim-

inary)



ANNEX TABLE 3C. - EASTERN EUROPE AND U.S.S.R.: INDICES OF FOOD AND TOTAL AGRICULTURAL PRODUCTION

ANNEX TABLE 3D. - EASTERN EUROPE AND U.S.S.R.: VOLUME OF IMPORTS OF MAJOR AGRICULTURAL, FISHERY AND FOREST PRODUCTS
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[lauding paddy converted at 65 percent. - 'lauding refined sugar converted at 108.7 percent. - Oranges, mandarines and lem-
ons. - Groundnuts, copra, palm kernels, soybeans, sunflowerseed, castor beans, linseed, cottonseed, olive oil, groundnut oil, coconut
oil, palm oil, palm-kernel oil, soybean oil, sunflowerseed oil, castor oil, linseed oil, cottonseed oil. - Million head. - 'Beef and veal,
mutton and lamb, pork, poultry meat. - 7 Million cubic metres.

1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
1970

(Prelim-
inary)

Million metric tot s

AGRICULTURAL PRODUCTS

Wheat and wheat flour (wheat
equivalent) 3.18 5.13 3.66 5.09 5.57 5.46 4.18 8.21 15.09 10.80 12.58 10.17 5.85 4.91
Barley 0.77 1.10 0.61 0.49 0.43 0.69 0.67 0.89 1.17 1.93 0.44 0.81 0.97 0.84
Maize 0.54 0.15 0.69 0.39 0.64 0.61 1.32 0.96 1.20 1.22 1.08 1.09 1.35 1.43
Rye 0.84 0.40 0.49 0.39 0.54 0.76 0.87 0.78 0.15 0.06 0.23 0.28 0.22 0.26
Rice (milled equivalent) 0.81 0.62 0.76 1.10 0.93 0.24 0.55 0.50 0.63 0.50 0.53 0.65 0.51 0.56
Sugar (raw equivalent) . . 0.42 0.76 0.49 0.46 2.03 4.22 3.42 1.91 2.18 2.96 2.53 3.23 2.67 1.12
Citrus fruit 0.15 0.20 0.25 0.26 0.23 0.24 0.27 0.27 0.37 0.45 0.54 0.59 0.62 0.69
Vegetable oils and oilseeds (oil
equivalent) 0.36 0.40 0.33 0.39 0.38 0.39 0.37 0.40 0.48 0.44 0.49 0.47 0.50 0.45
Sheep, lambs and goats '. . . 2.23 1.52 1.66 1.58 1.74 1.76 1.38 1.25 1.15 1.41 1.93 1.67 1.09 0.95
Meat (fresh, chilled and frozen) 0.23 0.16 0.22 0.25 0.21 0.17 0.26 0.22 0.25 0.34 0.29 0.27 0.24 0.20
Coffee (green) 0 02 0.03 0.03 0.06 0.06 0.08 0.07 0.09 0.10 0.11 0.12 0.12 0.14 0.17
Cocoa beans 0.04 0.07 0.04 0.08 0.10 0.07 0.10 0.11 0.13 0.16 0.12 0.16 0.19 0.17
Wine 0 08 0.11 0.13 0.12 0.18 0.19 0.18 0.22 0.25 0.26 0.31 0.41 0.48 0.90
Tobacco (unmanufactured) . . . 0.13 0.15 0.14 0.16 0.13 0.12 0.13 0.16 0.20 0.17 0.13 0.13 0.13 0.11

Cotton (lint) 0.40 0.50 0.54 0.62 0.67 0.66 0.66 0.71 0.68 0.71 0.74 0.68 0.70 0.70

Rubber (natural) 0.20 0.21 0.34 0.35 0.34 0.52 0.48 0.45 0.35 0.43 0.48 0.44 0.50 0.48

Thousand metric to IS

FISHERY PRODUCTS

Fresh, chilled or frozen fish . 182.9 186.2 190.2 182.5 201.7 130.8 153.4 153.7 146.1 145.6 159.4 138.4 84.6 75.4 130.2

Dried, salted or smoked fish . . 126.9 114.4 106.1 104.7 76.1 43.9 51.6 56.4 45.8 26.8 19.7 20.9 15.9 6.3 19.1

Fish products and preparations,
whether or not in airtight con-
tainers 15.3 16.5 19.8 28.8 31.8 28.9 31.1 26.0 27.6 23.8 21.4 28.4 32.9 9.6 25.5

Oils and fats, crude or refilled, of
aquatic animal origin 519 46.2 41.3 49.2 35.7 49.1 61.4 84.9 7512 65.4 52.7 23.4 6.7 6.5 16.1

Meals, solubles and similar animal
fecdstuffs of aquatic animal origin 16.2 16.5 18.4 28.0 32.1 55.2 86.4 163.0 197.7 292.3 292.5 314.7 321.0 366.2 248.0

Mill on met lc ton.

FOREST PRODUCTS

Sawn softwood 1.35 1.97 1.81 1.79 1.92 1.84 2.16 2.32 2.41 2.66 2.55 2.65 2.86 2.79 2.73

Sawn hardwood 0.27 0.27 0.31 0.31 0.38 0.38 0.40 0.36 0.43 0.43 0.44 0.48 0.46 0.44 0.44
Pulp and pulp products . 0.41 0.55 0.56 0.55 0.61 0.72 0.77 0.79 0.95 1.15 1.22 1.53 1.72 1.93 2.27

Total agricultural 3 OdUCti011

1970

Food production

1970
1964 1965 1966 1967 1968 1969 (Prelim-

inary)
1964 1965 1966 1967 1968 1969 (Prelim-

inary)

Total production 145 148 165 166 173

1952-56

168

aye,

178

age --
146

100

149 167 168 176 171 180

Per caput production 126 127 1+1 141 145 139 146 127 128 143 142 147 141 147
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Including refined sugar converted at 108.7 percent. - Beef and veal, mutton and lamb, pork, poultry meat. - Million cubic
metres.

1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
1970

(Prelim-
inary)

Million t zetric tons

AGRICULTURAL PRODUCTS .

Wheat and wheat flour (wheat equivalent) 1.74 5.63 4.11 6.34 5.86 5.46 5.18 4.97 2.52 2.32 4.12 7.53 6.70 8.01
Barley 0.91 1.33 0.38 0.19 0.43 1.18 0.61 0.69 0.76 2.14 0.39 0.53 0.67 0.82
Maize 0.84 0.26 0.73 0.27 0.70 1.30 2.33 1.78 1.93 1.34 0.64 1.42 0.55 0.98
Rye 0.67 0.45 0.47 0.55 0.76 1.15 1.35 0.89 0.17 0.06 0.32 0.44 0.28 0.38
Sugar (raw equivalent) 0.54 0.62 1.10 1.36 1.33 3.21 3.28 2.19 1.71 2.02 2.17 2.42 2.68 2.13
Potatoes 0.09 0.12 0.17 0.31 0.25 0.40 0.66 0.46 1.15 0.65 0.62 0.67 0.68 0.27
Sunflowersced 0.08 0.06 0.06 0.12 0.18 0.17 0.22 0.15 0.24 0.19 0.35 0.49 0.47 0.56
Oilseed cake and meal 0.15 0.22 0.38 0.59 0.53 0.42 0.39 0.24 0.08 0.16 0.43 0.40 0.34 0.31
Meat (fresh, chilled and frozen) 0.09 0.12 0.10 0.31 0.14 0.20 0.27 0.27 0.17 0.24 0.25 0.35 0.34 0.30
Butter 0.03 0.05 0.06 0.11 0.08 0.09 0.11 0.10 0.06 0.08 0.10 0.12 0.12 0.10
Eggs (in the shell) 0.05 0.04 0.06 0.07 0.10 0.13 0.11 0.08 0.08 0.11 0.09 0.13 0.10 0.10
Cotton 0.32 0.32 0.32 0.35 0.40 0.39 0.35 0.32 0.39 0.46 0.52 0.55 0.57 0.45

Thousand metric tons

FISHERY PRODUCTS

Fresh, chilled or frozen fish 1 0 1.2 2.5 5.5 9.9 17.9 33.7 80.9 88.9 178.3 229.5 215.8 236.4 229.9 269.2
Dried, salted or smoked fish 1 2 1.0 13.0 34.8 45.3 31.7 40.5 44.4 35.3 39.9 28.6 35.6 25.2 23.1 21.4
Fish products and preparations, whether
or not in airtight containers 7 5 9.3 9.4 18.0 22.0 25.3 24.3 19.3 18.9 19.6 22.7 24.2 27.0 28.5 29.0
Crustacean and mollusc products and
preparations, whether or not in airtight
containers 5 7 3.8 4.2 4.2 3.7 3.7 3.0 5.0 5.6 4.9 5.0 5.0 5.0 3.0 4.0
Oils and fats, crude or refined, of aquatic
animal origin 6 3 4.6 5.3 8.6 35.9 18.2 15.2 32.2 40.0 57.1 71.9 58.2 59.4 64.0 35.0
Meals, solubles and similar animal feed-
stuffs of aquatic animal origin . 3.6 3.2 3.8 7.2 4.0 4.9 3.7 3.8 4.2 7.2 14.2 38.6 30.6 28.8 13.6

A/Nion metric tons

FOREST PRODUCTS

Pulpwood 1.12 1.15 1.25 1.93 2.63 3.54 4.40 5.13 6.00 6.38 7.32 7.49 6.88 7.58 9.20
Coniferous logs 0.28 0.75 1.06 1.22 1.61 1.99 2.62 2.89 3.43 4.72 5.04 5.01 6.12 6.38 7.32
Pitprops 0.80 1.03 1.27 1.07 1.33 1.24 1.36 1.58 1.53 1.58 1.31 0.96 0.85 0.85 0.82
Sawn softwood 3.56 5.21 5.36 5.94 6.82 7.23 8.47 9.49 10.96 11.17 11.44 10.88 10.93 10.74 10.70
Plywood 0.09 0.14 0.14 0.16 0.19 0.21 0.25 0.28 0.29 0.38 0.38 0.40 0.45 0.45 0.45
Chemical wood pulp 0.17 0.18 0.25 0.24 0.29 0.33 0.34 0.32 0.37 0.37 0.39 0.47 0.51 0.57 0.57
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1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
(p1r9e7liOn

inaryj

1957-59 average 100

Export volume

AGRICULTURAL, FISHERY AND
FOREST PRODUCTS 68 90 92 11S 121 146 157 152 145 167 182 208 210 909

Agricultural products 68 90 90 120 118 146 154 141 125 140 161 196 193 191 ...
Food and feed 59 88 88 124 115 155 169 147 118 145 160 203 198 205
Beverages and tobacco . 85 90 93 117 133 120 II 1 149 176 168 157 181 176 169
Raw materials 95 97 96 107 120 124 117 112 129 151 166 172 182 148

Fishery products 78 70 85 145 191 193 211 289 301 435 530 514 532 509 571

Forest products 69 93 99 108 129 141 162 178 203 215 229 230 243 748 260

Roundwood 60 81 100 119 106 181 220 244 278 323 359 36() 382 400 456
Sawnwood 68 96 97 107 126 135 154 171 194 197 204 195 199 196 195

Export value

AGRICULTURAL, FISHERY AND
FOREST PRODUCTS 71 94 91 115 118 138 148 154 149 168 182 206 204 218

Agricultural products 71 93 89 118 114 138 145 149 134 153 165 198 188 199 ...
Food and feed 62 90 87 124 112 146 159 159 133 153 169 209 193 217
Beverages and tobacco . . . SO 91 94 115 132 115 103 151 172 168 167 197 191 187 .. .
Raw materials 105 108 97 95 114 120 110 108 123 145 149 150 166 134 ...

Fishery products 78 75 89 136 163 165 169 210 212 256 300 308 340 341 368

Forest products 72 97 97 105 125 136 154 167 196 215 231 227 250 275 292

Roundwood 63 86 101 113 137 180 219 221 267 326 368 366 410 459 535

Sawnwood 71 104 95 105 124 130 145 163 191 200 209 193 209 226 227

Import volume

AGRICULTURAL, FISIIERY AND
FOREST PRODUCTS 82 95 96 110 116 127 129 136 165 166 160 158 151 149 ...

Agricultural products 81 94 95 II 1 117 129 129 137 168 167 162 157 148 145

Food and feed 88 98 92 109 121 139 136 143 201 192 187 180 147 138

Beverages and tobacco . 76 96 91 113 109 99 108 133 161 160 141 152 166 188 ...
Raw materials 74 87 102 111 116 128 129 131 122 134 135 123 141 135 ...

Fishery products 100 96 96 107 101 86 103 122 122 127 121 119 109 92 100

Forest products 33 101 99 99 110 125 135 130 149 161 159 184 197 214 239

Sawnwood 75 104- 100 96 106 111 122 116 125 136 131 139 146 139 139

Pulp and paper 95 101 99 100 112 152 162 166 201 229 212 272 292 360 428

Import value

AGRICULTURAL, FISIIERY ANL)
FOREST PRODUCTS 86 100 94 106 114 121 121 135 171 166 161 154 144 150

Agricultural products 85 99 94 107 115 122 121 136 175 166 160 152 139 145

Food and feed 90 102 91 107 115 131 129 152 220 203 198 189 152 149

Beverages and tobacco . . 73 94 94 112 103 89 94 119 152 143 128 142 156 191

Raw materials 84 97 98 105 119 123 120 120 117 122 119 101 111 116

Fishery products 92 100 98 102 100 86 105 126 124 139 149 134 128 100 111

Forest products 88 108 98 94 107 126 131 125 151 168 166 187 203 231 270

Sawnwood 80 110 99 91 105 112 118 113 131 148 144 147 161 166 170

Pulp and paper 98 106 98 96 108 147 150 154 195 226 203 257 271 348 452



ANNEX TABLE 3G. EASTERN EUROPE AND U.S.S.R.: ESTIMATED CALORIE AND PROTEIN CONTENT OF NATIONAL AVERAGE FOOD SUPPLY
PER CAPUT

1963-65.

1960-
1962

Calories

1964-
1966 1969
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1960-
1962

Total protein

1964- 1969 1960-
1966 1962

Animal protein

1964-
1966 1969

Albania

Bulgaria

Czechoslovakia

German Democratic Rep.
Hungary

Poland

Romania
U.S.S R

3 030

mber per ray

2 370

3 070

3 030

3 040

'3 050

3 140

3 010

3 180

3 180 91.7

71.3

90.8

83.3

76.4

'94.3

93.2

87.0

92.2

Grammes

97.4

per day

.

37.2

21.2

25.0

38.7

40.7

'37.9

42.6

26.2

35.8

42.2



' 1956. - 1951. - 1961. - 1955. - 1962.
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Paddy converted at 65 percent. - 6 Olive oil, soybeans, groundnuts, cottonseed, sesame seed, sunflowerseed, rapeseed, linseed, castor
beans. - Beef and veal, mutton and Iamb, pork, Poultry meat. - Nominal catch (liveweight). - 6 Million cubic metres.

Period Population in
agriculture Agricultural GDP

Share of agriculture
in value of
total trade

Arable
land per
person in

agri-
culture

Fertilizer
consumption
per hectare

of
arable landExports Imports

Thousands Percent
of total

Millh9n
dollars

Percent Dollars
or total per copra P ercent flectores

per caput
Kilogrammes
per hectare

Canada 1950 '2 632 16 2 018 13 ... '51 .21 5
1960 '2 073 11 2 328 7 1 123 36 16 20.19 9
1965 1 765 9 2 549 6 1 444 35 13 24.59 17
1968 1 740 8 3 212 6 1 846 24 10 24.94 18

.Thited States 1950 '22 158 13 20 097 7 ... 29 59 ... 23
1960 '14 313 8 20 360 4 1 422 26 36 12.94 39
1965 11 700 6 20 763 3 1 775 26 28 15.37 64
1968 11 531 6 23 102 3 2 003 21 23 15.30 80

1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
1970

(Prelim-
inary)

Million metric tons
AGRICULTURAL PRODUCTS

Wheat 42.96 36.70 50.50 42.53 50.98 41.25 45.11 50.90 51.28 53.48 58.22 57.57 60.58 58.36 46.54
Barley 14.06 14.34 15.57 13.85 13.55 11.00 12.93 13.37 12.07 13.30 13.12 13.54 16.30 17.46 17.99
Oats 23.92 23.61 25.67 20.55 22.89 19.05 22.29 20.89 17.72 19.62 17.41 16.15 19.23 19.52 18.87
Maize 78.82 78.11 86.01 97.93 99.90 92.13 92.45 103.01 89.85 105.26 106.27 122.79 113.66 118.27 106.94
Sorghum 5.20 14.42 14.76 14.11 15.75 12.20 12.96 14.87 12.44 17.09 18.16 19.20 18.79 18.98 17.71
Rice (milled equivalent) . 1.46 1.27 1.32 1.58 1.61 1.60 1.95 2.07 2.16 2.25 2.51 2.64 3.07 2.68 2.44
Sugar (centrifugal) 3.41 3.58 3.38 3.70 3.79 4.08 4.28 5.04 5.25 4.87 4.94 4.93 5.52 5.20 5.21
Potatoes 13.09 13.01 13.92 12.76 13.62 15.32 14.16 13.10 15.30 16.42 15.99 15.75 16.51 17.20
Apples 2.46 2.92 3.12 2.92 2.54 2.92 2.99 3.08 3.28 3.24 2.99 2.89 2.88 3.49 3.28
Citrus fruit 7.61 6.47 7.45 7.28 6.93 7.88 5.95 5.66 6.93 7.97 10.37 7.56 10.18 10.31 10.89
Soybeans 12.37 13.33 15.97 14.69 15.24 18.65 18.39 19.16 19.27 23.23 25.52 26.78 30.27 30.86 31.19
Cottonseed 4.91 4.18 4.35 5.44 5.34 5.42 5.57 5.62 5.66 5.52 3.59 2.91 4.21 3.80 3.89
Total vegetable oils and oilseeds
(oil equivalent) 4.09 3.80 4.50 4.18 4.48 4.96 5.01 5.25 5.27 6.26 6.21 6.20 7.17 7.46 8.07
Tobacco 1.06 0.83 0.88 0.89 0.98 1.03 1.14 1.15 1.08 0.92 0.96 0.99 0.88 0.93 0.96
Cotton (lint) 2.90 2.39 2.51 3.17 3.11 3.12 3.24 3.34 3.31 3.26 2.09 1.62 2.38 2.18 2.21
Milk. (total) 64.40 64.45 63.98 63.39 63.96 65.35 65.62 65.16 66.00 64.66 62.73 61.53 61.27 61.57
Meat 17.05 16.67 16.59 17.68 18.00 18.83 13.90 19.83 21.07 21.00 22.00 23.02 23.44 24.09 25.17
Eggs 4.17 4.16 4.16 4.25 4.09 4.09 4.12 4.07 4.14 4.17 4.21 4.43 4.38 4.40 4.49

FISHERY PRODUCTS g 4.13 3.80 3.75 3.98 3.75 3.95 4.10 3.97 3.82 3.93 3.87 3.71 3.94 3.87 4.09

FOREST PRODUCTS

Fuelwood 6 59.8 53.3 55.8 54.0 49.4 48.3 39.4 36.5 37.6 36.8 34.8 26.8 26.0 25.3 24.5
Coniferous logs 6 185.8 169.6 166.0 193.8 188.5 176.6 193.5 196.8 208.8 212.5 216.5 214.8 233.7 230.6 227.0
Broadleaved logs 40.7 38.7 37.9 36.7 34.8 33.4 35.7 38.7 39.8 41.7 41.7 39.7 38.1 41.3 40.0
Other industrial roundwood 132.8 123.9 111.9 123.6 132.7 125.1 124.4 119.7 127.9 135.2 145.0 142.5 145.2 150.8 153.0
Sawn softwood 6 90.4 80.4 80.8 89.1 80.9 79.6 82.5 87.8 91.0 93.1 91.6 89.1 96.5 95.3 93.5
Sawn hardwood 6 19.9 14.8 15.1 16.7 15.8 15.1 15.8 17.0 18.4 18.9 19.4 18.9 18.4 21.4 20.4
Plywood 6 6.7 6.7 7.6 8.8 8.9 9.7 20.6 11.9 13.1 14.5 14.8 14.9 16.5 15.6 15.2
Fibreboard 1.70 1.62 1.72 1.97 1.85 1.92 2.04 2.18 2.37 2.44 2.35 2.37 2.72 2.79 2.82
Mechanical wood PuIP 9.20 8.98 8.79 9.45 9.67 9.60 9.86 10.12 10.78 11.13 11.76 11.49 11,95 11.67 11.50
Chemical wood pulp 20.62 20.25 20.19 22.50 23.69 25.03 26.46 28.53 31.11 32.93 35.97 36.20 37.70 41.47 42.00
Newsprint . 7.32 7.41 7.04 7.51 7.89 7.96 7.96 8.05 8.66 8.98 9.86 9.79 9.99 10.82 10.60
Printing and writing PaPer . . 5.64 5.35 5.71 6.45 6.67 6.87 7.29 7.63 8.11 8.78 9.75 9.69 10.22 10.72 11.00
Other paper and paperboard . 21.55 21.00 20.84 22.73 23.00 23.90 25.11 26.23 27.97 29.87 31.65 31.37 33.88 35.74 35.00



ANNEX TABLE 4C. NORTH AMERICA: INDICES OF FOOD ANO TOTAL AGRICULTURAL PRODUCTION

Total agricultural production
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Food production

Total production

1952-56 average = 100

NORTH AmenICA 117 119 120 124 126 125 124 120 122 127 132 133 132 130

Canad t 119 131 144 123 135 135 123 119 131 145 124 135 134 119

United States 117 118 118 124 125 123 124 120 121 125 133 133 131 132

Per caput production

NORTH AMERICA 99 99 99 101 101 99 98 101 102 104 107 107 105 103

Canada 94 102 110 92 99 98 88 95 102 110 93 99 97 85

United States 99 99 98 101 102 99 99 102 102 103 109 108 105 105

1970
(P re I i m-

inor y)
1964 1965 1969196819671966

1970
(Preiim-
inary)

1965 196919671964 19681966



ANNEX TABLE 4D. - NORTH AMERICA: VOLUmE OF IMPORTS OF MAJOR AGRICULTURAL, FISHERY AND FORF.ST PRODUCTS
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' Including refined sugar converted at 105.7 percent. - Excluding trade between United States and its territories - ' Oranges, manda-
rines and lemons. - Groundnuts. copra, palm kernels. soybeans. sunflowerseed, linseed. castor beans, cottonseed, olive oil, groundnut oil.
coconut oil. palm oil. palm-kernel oil, soy ean oil, sunflowerseed oil, linseed oil, castor oil, cottonseed oil. Million head. -"Beef and veal,
mutton and lamb, pork, poultry meat. - Million cubic metres.

1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
1970

(Prelim-
inary)

Milton metric tons
AGRICULTURAL PRODUCTS

Maize
Sugar (raw equivalent) ',"
Bananas
Citrus fruit
Vegetable oils and oilseeds (oil

0.21

0.24
4.46
1.67

0.28
4.43
1.70
0.21

0.38
5.01
1.76
0.20

0.34
4.86
1.91
0.24

0.41
4.93
2.02
0.22

0.61
4.55
1.94
0.20

0.92
4.98
1.72
0.20

0.61
4.84
1.73
0.22

0.55
4.06
1.71
0.25

0.49
4.34
1.75
0.23

0.54
4.64
1.89
0.23

0.76
5.16
1.91
0.24

0.81
5.41
1.98
0.26

0.69
5.28
1.93
0.26

0.55
6.01
2.05
0.26

CQ uivalent)
Cattle
Meat (fresh, chilled and frozen)
Coffee (green)

0.53
0.16
0.05
1 33

0.53
0.73
0.09
1.30

0.54
1.16
0.22
1.26

0.58
0.74
0.31
1.45

0.59
0.67
0.27
1.38

0.60
1.05
0.35
1.41

0.63
1.25
0.49
1.54

0.59
0.86
0.58
1.51

0.63
0.58
0.41
1.44

0.65
1.13
0.35
1.35

0.72
1.11
0.44
1.39

0.75
0.78
0.48
1.36

0.74
1.05
0.55
1.61

0.76
1.05
0.63
1.30

0.76
1.22
0.69
1.26

Cocoa beans 0.27 0.25 0.21 0.23 0.27 0.37 0.31 0.30 0.29 0.38 0.34 0.30 0.25 0.24 0.30
Wool (actual weight) 0.17 0.13 0.12 0.19 0.15 0.16 0.17 0.17 0.11 0.13 0.13 0.09 0.12 0.09 0.07
Rubber (natural) 0.64 0.61 0.52 0.63 0.45 0.43 0.47 0.42 0.50 0.50 0.49 0.51 0.60 0.62 0.62

Thousand metric tons
FISHERY PRODUCTS

Fresh, chilled or frozen fish . . 200.2 236.6 269.5 308.5 296.7 282.9 348.4 322.1 340.2 361.1 432.7 394.3 502.7 494.4 583.5
Dried, salted or smoked fish . 41.8 405 51.9 41.9 41.5 39.8 37.7 36.5 36.0 35.8 38.4 32.8 33.2 30.3 38.2
Crustacea and molluscs, fresh,
frozen, dried, salted, etc.. . . . 61.8 61.7 66.3 78.4 84.8 91.6 99.7 110.7 100.6 104.8 113.5 114.2 121.5 128.2 137.5
Fish products and preparations,
whether or not in airtight con-
tainers 658 70.4 80.7 78.7 64.6 69.6 72.5 63.1 68.2 67.7 88.9 82.4 88.4 83.1 102.0
Crustacean and mollusc products
and preparations, whether or not
in airtight containers 78 9.9 11.8 14.4 13.3 13.1 14.3 15.5 22.3 23.2 21.5 24.9 26.2 26.3 27.2
Oils and fats, crude or refined, of
aquatic animal origin 34 7 29.8 45.6 25.9 31.5 50.8 59.6 49.8 35.7 43.3 38.5 31.7 32.0 26.5 31.0
Meals, solubles, and similar animal
feedstuffs of aquatic animal origin 84.6 83.2 105.4 146.1 124.5 210.2 234.7 350.6 406.9 250.3 410.1 595.3 779.9 325.8 228.2

Million tnetric tons
FOREST PRODUCTS

Pulpwood ' 442 4.18 3.31 3.05 3.42 3.43 3.39 3.08 1.85 1.83 1.98 1.86 1.65 1.64 1.55
Coniferous IORS 0.90 0.74 0.64 0.75 0.90 0.97 1.21 1.23 1.20 1.56 1.24 1.30 1.58 1.50 1.80
Broadleaved logs ' 0.55 0.41 0.33 0.33 0.36 0.22 0.28 0.24 0.51 0.50 0.53 0.59 0.53 0.47 0.50
Sawn softwood 7.84 6.79 7.87 9.32 8.97 9.86 11.15 12.11 11.73 11.73 11.39 11.69 13.98 14.06 13.60
Sawn hardwood 1 0.92 0.81 0.83 1.09 0.94 0.83 0.97 0.97 1.00 1.08 1.26 1.20 1.09 1.36 1.00
Plywood 0.46 0.46 0.55 0.90 0.66 0.73 0.96 1.07 1.31 1.42 1.64 1.66 2.29 2.53 2.20
Chemical wood pulp 1.93 1.76 1.78 2.06 1.98 2.01 2.34 2.28 2.42 2.60 2.80 2.64 2.99 3.43 3.20
Newsprint 5.05 4.74 4.43 4.77 4.91 4.96 4.97 4.91 5.40 5.74 6.34 5.99 5.86 6.16 5.86
Other paper and paperboard . 0.28 0.24 0.26 0.29 0.26 0.29 0.30 0.28 0.31 0.33 0.42 0.41 0.43 0.48 0.60



ANNEX TABLE 4E. - NORTH AMERICA : VOLUME OF EXPORTS OF MAJOR AGRICULTRAL, FISHERY ANO FOREST PRODUCTS

AGRICULTURAL PRODUCTS

Wheat and wheat flour (wheat equivalent)
Barley
Maize
Millet and sorghums
Rye
Rice (milled equivalent)
Citrus fruit
Pulses (dry)
Vegetable oils and oilseeds (oil equiv-
alent)
Oilseed cake and meal
Milk (condensed, evaporated and pow-
dered)
Tobacco (unmanufactured)
Cotton (lint)

FISHERY PRODUCTS

Fresh, chilled or frozen fish
Dried, salted or smoked fish
Crustacca and molluscs, fresh, frozen,
dried, salted, etc
Fish products and preparations, whether
or not in airtight containers . . .

Crustacean and mollusc products and
preparations, whether or not in airtight
containers
Oils and fats, crude or refined, of aquatic
animal origin
Meals, solubles and similar animal feed-
stuffs of aquatic animal origin . . . .

FOREST PRODUCTS

Pulpwood
Coniferous logs
Broadleaved logs
Sawn softwood
Sawn hardwood
Plywood and veneers
Mechanical wood pulp
Chemical wood pulp
Newsprint
Other paper and paperboard

196

Including paddy converted at 65 percent. - Oranges, mandar'nes and lemons. - ' Groundnuts, soybeans, sunflowerseed, linseed,
cottonseed, groundnut oil, coconut oil, soybean oil, linseed oil, castor oil, cottonseed oil. - Million cubic metres.

1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
1970

(Prelim-
inary)

Million Hetric tons

21.98 20.27 19.18 19.64 23.30 29.84 24.98 31.11 37.45 31.63 39.44 28.70 27.42 20.64 30.28
3.56 2.55 4.25 3.83 3.01 2.40 2.59 1.62 2.48 2.11 2.04 2.02 1.03 0.80 4.15
3.02 4.52 4.57 5.59 5.61 7.35 10.81 11.12 12.14 15.21 15.60 12.97 15.00 14.02 13.86
1.40 0.57 1.88 2.59 2.46 1.64 2.79 2.94 2.55 5.32 9.50 7.80 6.38 5.46 4.42
0.55 0.27 0.34 0.25 0.21 0.34 0.57 0.48 0.29 0.18 0.35 0.31 0.18 0.10 0.15
0 82 0.74 0.57 0.69 0.89 0.80 1.05 1.20 1.33 1.47 1.28 1.72 1.71 1.69 1.58
0 48 0.40 0.27 0.33 0.29 0.30 0.27 0.26 0.30 0.33 0.37 0.42 0.27 0.39 0.39
0 16 0.17 0.18 0.31 0.24 0.16 0.26 0.34 0.28 0.30 0.32 0.28 0.27 0.35 0.41

1.20 1.33 1.10 1.48 1.64 1.32 1.69 1.71 2.12 2.23 1.97 2.01 2.19 2.33 3.21
083 0.61 0.44 0.93 0.83 0.79 1.37 1.69 1.95 2.47 2.60 2.75 2.91 3.21 3.97

0.27 0.24 0.22 0.25 0.21 0.23 0.22 0.35 0.47 0.31 0.19 0.15 0.17 0.21 0.27
0.25 0.24 0.23 0.23 0.24 0.24 0.23 0.25 0.26 0.23 0.27 0.28 0.29 0.29 0.25
1.03 1.57 1.04 0.83 1.73 1.45 0.87 0.99 1.19 0.86 0.82 0.90 0.88 0.55 0.68

Thousand metric tons

142.0 148.7 148.2 139.6 147.3 141.9 157.3 159.1 197.5 216.4 240.0 224.9 252.1 234.4 221.7
66 1 81.0 74.3 70.7 68.3 65.3 59.9 70.0 61.4 54.3 53.6 56.2 55.0 54.0 55.8

14 5 15.0 13.9 14.4 16.4 19.0 18.9 22.8 24.5 25.6 23.7 24.2 26.9 34.0 36.1

48.9 40.4 49.4 46.0 30.0 24.2 26.4 31.2 42.8 36.0 37.1 42.4 34.6 36.5 31.4

95 3.4 4.6 6.5 6.3 4.5 6.6 7.2 7.7 10.4 10.6 11.5 9.7 10.6 8.5

760 57.3 52.0 82.7 80.9 61.2 61.7 129.8 87.4 58.7 41.1 46.7 37.6 96.4 94.8

54.0 48.6 29.7 46.3 34.0 38.8 46.2 54.3 60.4 57.5 51.7 50.7 65.3 73.0 77.4

Million t zetric tons

4.89 4.51 3.29 2.91 3.12 3.17 3.20 2.88 3.14 3.44 3.52 3.07 2.64 2.66 2.90
0.70 0.54 0.60 0.79 1.00 2.28 2.24 4.33 4.85 5.25 6.42 9.25 11.84 10.93 13.00
0 26 0.25 0.27 0.24 0.34 0.31 0.40 0.41 0.38 0.45 0.43 0.52 0.51 0.43 0.39

10 SI 10.22 10.76 11.38 12.55 13.28 14.50 16.68 17.36 17.43 16.51 17.25 19.16 18.27 19.50
0.61 0.57 0.53 0.64 0.62 0.55 0.60 0.59 0.69 0.74 0.91 0.81 0.66 0.75 0.70
0 16 0.13 0.13 0.22 0.19 0.21 0.29 0.31 0.45 0.47 0.52 0.62 0.67 0.72 0.70
0.26 0.23 0.21 0.22 0.22 0.22 0.24 0.23 0.26 0.29 0.24 0.22 0.22 0.25 0.28
2.37 2.41 2.27 2.59 3.18 3.45 3.60 4.09 4.47 4.47 4.87 5.22 6.04 6.92 7.52
5 55 5.51 5.27 5.47 5.74 5.84 5.68 5.74 6.29 6.60 7.19 6.85 6.90 7.60 7.45
0.59 0.68 0.70 0.78 0.89 0.99 1.05 1.22 1.57 1.76 2.01 2.21 2.63 2.84 3.10



ANNEX TABLE 4F. NORTH AMERICA: INDICES OF VOLUME AND VALUE OF EXPORTS AND IMPORTS OF AGRICULTURAL, FISHERY AND
FOREST PRODUCTS, BY COMMODITY GROUPS
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1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
(p1r9c7liOni_

inary)

1957-59 average 100
Export volume

AGRICULTURAL, FISHERY AND
FOREST PRODUCTS 100 103 96 101 118 122 120 134 154 149 161 149 154 147 170

Agricultural products 100 10.1 95 101 121 124 120 135 158 149 162 144 144 128 158
Food and feed 102 96 96 108 117 128 134 152 179 175 191 164 164 149 190Beverages and tobacco . . . 104 104 99 98 103 104 100 106 109 99 114 118 125 122 108Raw materials 90 137 90 74 143 121 74 83 102 76 76 79 78 53 63

Fishery products 101 97 104 99 92 91 96 115 125 121 118 125 125 141 136

Forest products 102 100 97 104 114 120 124 135 143 152 162 166 181 195 202
Sawnwood 101 95 99 105 115 120 130 148 155 156 151 155 169 162 172Pulp and paper 101 101 96 103 114 119 119 126 139 143 157 156 169 192 197

Export value

AGRICULTURAL, FISHERY AND
FOREST PRODUCTS 101 105 96 99 113 118 116 130 151 148 164 152 155 154 183

Agricultural products 102 107 96 97 115 123 119 135 159 153 170 151 146 133 170
Food and feed 103 98 97 105 111 126 133 152 182 ISO 202 174 165 152 203
Beverages and tobacco . . 94 102 99 99 108 111 108 115 120 110 137 144 153 158 143
Raw materials 101 145 90 65 131 117 73 78 94 69 65 66 67 45 55

Fishery products 94 93 102 105 99 93 97 114 135 142 151 159 161 193 204

Forest products 101 100 95 105 110 109 111 119 133 138 148 154 179 202 214

Sawnwood 107 97 96 108 113 107 115 132 141 144 143 145 181 197 200
Pulp and paper 97 101 95 104 109 107 106 110 124 127 140 142 156 181 195

Import volume

AGRICULTURAL, FISHERY AND
FOREST PRODUCTS 96 95 97 108 103 108 117 117 113 117 124 124 136 133 132

Agricultural products 95 95 97 108 101 106 115 113 104 107 112 113 124 115 117

Food and feed 82 90 105 105 103 109 121 121 105 110 123 130 139 141 147
Beverages and tobacco . . . 100 98 95 107 106 112 117 115 112 111 112 110 123 104 105
Raw materials 110 101 87 112 88 89 95 91 84 90 86 83 92 88 81

Fishery products 82 88 101 111 107 114 121 132 136 135 158 160 186 168 186

Forest products 103 95 95 110 107 110 120 123 132 139 150 146 162 175 164

Sawnwood 98 86 97 117 111 117 133 143 139 141 141 143 164 170 158
Panels 73 74 86 139 103 112 147 167 202 219 245 247 345 385 329
Pulp and paper 108 100 95 105 106 108 113 112 122 130 143 136 139 153 147

Import value

AGRICULTURAL, FISHERY AND
FOREST PRODUCTS 102 99 96 105 99 98 104 107 111 110 119 117 132 136

Agricultural products 102 101 97 102 95 93 97 102 101 98 104 103 114 112

Food and feed 80 89 104 106 101 105 115 129 110 110 127 136 150 159 ...
Beverages and tobacco . . . . 113 109 97 94 88 86 86 84 101 93 92 89 100 85 ...
Raw materials 121 109 79 112 99 84 88 86 35 82 81 68 69 76

Fishery products 85 90 100 110 108 120 142 144 174 168 203 199 236 244 278

Forest products 105 96 94 111 107 106 113 115 124 132 143 139 161 180 171

Sawnwood 108 86 94 121 109 110 116 123 123 131 134 132 190 213 190

Panels 77 79 85 136 104 102 136 151 172 176 199 192 270 302 260
Pulp and paper 106 100 95 105 106 106 110 109 121 128 142 136 140 157 156



ANNEX TABLE 4G. NORTH AMERICA: ESTIMATED CALORIE AND PROTEIN CONTENT OF NATIONAL AVERAGE FOOD SUPPLY PER CAPUT

Canada

United States

Pre-
war

3 280

1948-
1950

3 200

Split years instead of calendar years.

Calories

1963-
1965

3 140

1966-
1968

3 200

1969

3 290

Pre-
war

86.3

198

1948-
1950

89.7

Total protein

19 63-
1965

93.2

1966-
1968

95.2

1969

96.8

Pre-
war

51.7

1948-
1950

59.6

An'mal protein

1963-
1965

66.4

19 66-
1968

68.5

1969

69.5

Ni mber per day

'3 020 '3 110 3 120 3 200 3 150

Granzmes per day.

'84.6 '93.1 94.6 95.8 96.8 '47.9 '57.2 62.1 64.0 66.1



1951. - '1961. - 1952. - '1959. - 1967.
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'Beef and veal, mutton and lamb, pork, poultry meat. - Nominal catch (liveweight). - ' Million cubic metres.

Period Population in
agriculture ilAgrcutural GDP

Share of agriculture
in va ue of
total trade

Arable
land per
person in

agri-
culture

Fertilizer
consumption
per hectare

of
arable landExports Imports

Thousands Percent
oftotal

Million
dollars

Percent Dollars
of tom! per caput Pe Hectares

per caput
Kilogrammes
per hectare

Australia 1950 963 12 2 986 29 3 100 '92 '15 19.23 20
1960 '1 133 11 1 962 13 1 732 30 13 26.24 21
1965 1 117 10 2 334 12 2 090 81 10 33.26 29
1968 1 136 9 2 260 8 1 989 64 9 39.21 26

New Zealand 1950 372 19 494 '24 1 328 ... ... 2.62 156
1960 336 14 739 '20 2 199 97 11 1.91 443
1965 343 12 755 15 2 201 95 11 2.38 558
1968 336 12 706 '15 2 101 88 10 2.33 534

1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
1970

(Prelim-
inary)

Million metric tons .

AGRICULTURAL PRODUCTS

Wheat 3.73 2.74 5.96 5.57 7.69 6.98 8.57 9.17 10.31 7.32 12.99 7.90 15.25 11.00 8.02
Sugar (centrifugal) 1.36 1.51 1.64 1.60 1.55 1.55 2.13 2.06 2.29 2.30 2.69 2.67 3.17 2.52 2.90
wool (greasY) 0.93 0.88 0.97 1.02 1.00 1.04 1.04 1.09 1.09 1.07 1.12 1.13 1.22 1.26 1.23
Milk (total) 11.60 11.09 11.89 12.03 11.65 12.19 12.30 12.52 12.86 13.19 13.71 13.31 3.37 14.26 13.81
Meat 2.01 2.04 2.25 2.22 2.13 2.32 2.51 2.58 2.64 2.57 2.53 2.70 2.86 3.06 3.10

FISHERY PRODUCTS 2 0.10 0.11 0.11 0.12 0.11 0.11 0.11 0.11 0.12 0.13 0.14 0.15 0.16 0.14 0.15

FOREST PRODUCTS

Fuelwood 8.0 7.9 7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.3 7.2 7.0 6.9 7.0 7.0
Coniferous logs' 4.1 4.2 4.7 4.9 5.5 5.4 5.1 5.3 6.0 6.2 6.3 6.5 7.1 7.7 7.6
Broadleaved logs' 7.4 7.3 7.0 7.2 7.6 7.6 7.0 7.4 7.8 7.8 8.0 8.0 8.2 7.9 7.6
Other industrial roundwood'. 2.7 2.3 2.6 2.6 2.7 2.9 2.9 3.3 3.5 3.6 3.8 3.6 3.6 4.3 4.5
Sawn softwood' 2.1 2.1 2.1 2.3 2.3 2.2 2.1 2.2 2.5 2.5 2.5 2.3 2.4 2.5 2.5
Sawn hardwood' 2.5 2.4 2.6 2.7 2.7 2.6 2.4 2.5 2.6 2.8 2.7 2.6 2.8 2.7 2.7
Mechanical wood pulp 0.24 0.26 0.28 0.30 0.30 0.30 0.31 0.38 0.42 0.46 0.43 0.44 0.46 0.51 0.53
Chemical wood pulp 0.26 0.26 0.26 0.30 0.28 0.31 0.33 0.38 0.42 0.45 0.49 0.54 0.56 0.73 0.80
Newsprint . 0.13 0.15 0.16 0.17 0.18 0.18 0.21 0.26 0.28 0.29 0.28 0.30 0.30 0.33 0.37
Other paper and paperboard 0.35 0.37 0.41 0.44 0.52 0.54 0.55 0.64 0.69 0.81 0.15 0.91 0.92 1.02 1.16



ANNEX TABLE 5C. - OCEANIA: INDICES OF FOOD AND TOTAL AGRICULTURAL PRODUCTION

Total agricultural production
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1970
(Prelim-
inary)

' Including refined sugar converted at 103.7 percent. - Million cubic metres.

1964

Food production

ANNEX TABLE 5D. - OCEANIA : VOLUME OF IMPORTS OF MAJOR AGRICULTURAL, FISHERY AND FOREST PRODUCTS

1970
(Prelim-
inary)

1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
1970

(Prelim-
inary)

Million InCt ic tons

AGRICULTURAL PRODUCTS

Wheat and wheat flour (wheat
equivalent) 0.32 0.34 0.32 0.27 0.22 0.23 0.26 0.26 0.27 0.24 0.19 0.15 0.11 0.09 0.11
Sugar (raw equivalent) , . . . 0.11 0.11 0.15 0.12 0.13 0.16 0.14 0.15 0.13 0.16 0.16 0.17 0.18 0.20 0.23
Rubber (natural) 0.05 0.04 0.04 0.04 0.05 0.04 0.04 0.04 0.04 0.06 0.05 0.05 0.06 0.06 0.06

Thousand metric tons

FISFIERY PRODUCTS

Fresh, chilled or frozen fish . . 9.1 9.3 10.7 11.3 16.3 15.8 14.4 5.1 19.1 21.0 28.0 27.0 27.0 33.0 35.0
Dried, salted or smoked fish . . 4.0 2.3 5.5 3.6 4.3 4.0 5.0 5.0 4.9 4.0 5.0 3.0 4.0 5.0 4.0
Fish products and preparations,
whether or not in airtight con-
tainers 18 2 14.7 14.3 14.2 18.0 24.7 19.1 18.8 27.4 24.5 25.1 27.0 27.0 27.0 27.0
Oils and fats, crude or refined,
of aquatic animal origin . . . 1.3 2.4 2.3 2.3 2.7 3.5 3.3 2.9 3.9 7.3 8.0 4.0 5.0 7.0 5.0
Meals, solubles and similar animal
feedstuffs of aquatic animal origin 0.1 0.5 1.5 4.0 6.0 9.4 6.2 5.7 8.5 11.0 11.0 14.0 28.0 30.0 27.0

Million metric tons
FOREST PRODUCTS

Sawn softwood 0.66 0.65 0.60 0.56 0.70 0.71 0.60 0.58 0.73 0.72 0.72 0.70 0.69 0.77 0.77
Newsprint 0.23 0.21 0.31 0.22 0.25 0.30 0.20 0.22 0.26 0.29 0.28 0.28 0.30 0.30 0.30
Other paper and paperboard . . 0.14 0.11 0.12 0.12 0.15 0.20 0.15 0.17 0.17 0.19 0.17 0.19 0.20 0.22 0.25

Total production
1952-56 average 100

OCEANIA 141 135 152 143 167 164 162 144 136 159 145 175 167 166

Australia 144 133 154 141 171 166 164 149 137 167 145 185 171 171
New Zealand 135 142 145 151 157 160 158 133 134 139 145 153 160 156

Per caput production

OCEANIA 113 106 117 108 123 119 115 115 107 122 109 130 121 118

Australia 116 105 120 108 128 121 118 120 109 130 111 139 126 123
New Zealand 109 113 113 116 119 120 117 108 107 108 117 120 116

1964 1965 1966 1967 1968 1969 1965 1966 1967 1968 1969



' Including refined sugar converted at 108 7 percent.

201

ANNEX TABLE 5E. - OCEANIA: VOLUME OF EXPORTS OF MAJOR AGRICULTURAL, FISHERY AND FOREST PRODUCTS

1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
1970

(Prelim-
inary)

Million metric tons
AGRICULTURAL PRODuCTs

Wheat and wheat flour (wheat equivalent) 3.57 2.56 1.42 2.68 3.60 6.44 4.79 6.44 6.82 7.25 4.79 8.69 5.39 6.57 8.27
Barley 0.63 0.64 0.32 0.88 0.38 0.95 0.40 0.28 0.36 0.38 0.25 0.43 0.12 0.55 0.74
Oats 0.20 0.09 0.07 0.38 0.22 0.39 0.27 0.31 0.37 0.31 0.25 0.42 0.17 0.35 0.25
Sugar (raw equivalent) 0.82 0.98 0.89 0.84 1.04 0.99 1.40 1.45 1.60 1.47 1.66 2.03 2.49 1.78 1.90
Copra and coconut oil (oil equivalent) . 0.17 0.18 0.16 0.17 0.17 0.18 0.17 0.18 0.18 0.17 0.18 0.17 0.15 0.17 0.17
Beef and veal 0 24 0.28 0.28 0.32 0.25 0.26 0.37 0.40 0.43 0.40 0.39 0.35 0.33 0.46 0.53
Mutton and lamb 0.31 0.30 0.34 0.39 0.42 0.44 0.41 0.43 0.48 0.44 0.47 0.51 0.55 0.62 0.61
Butter 0.25 0.21 0.24 0.28 0.22 0.25 0.24 0.27 0.28 0.27 0.28 0.32 0.27 0.29 0.22
Cheese 0.11 0.10 0.10 0.10 0.10 0.11 0.12 0.12 0.13 0.12 0.12 0.14 0.12 0.13 0.11
Wool (actual weight) 0 72 0.80 0.73 0.87 0.85 0.89 0.89 0.91 0.89 0.90 0.92 0.86 0.97 1.00 1.04

Thousand metric tons
FISHERY PRODUCTS

Fresh, chilled or frozen fish 30 4.0 3.0 4.0 4.0 3.0 3.0 3.0 4.0 8.0 12.0 12.0 13.0 16.0 17.0
Crustacea and molluscs, fresh, frozen,
dried, salted, etc . 4 0 4.0 4.0 4.0 5.0 5.0 6.0 6.0 7.0 8.0 8.0 10.0 13.0 13.0 15.2
Oils and fats, crude or refined, of aquatic
animal origin 140 16.0 19.0 15.0 17.0 11.0 8.0 4.0 5.3 9.0 6.0 4.0 6.5 6.0 4.0

llion cubic metres
FoREsT PRoDuCTS

Coniferous logs 0.04 0.15 0.14 0.27 0.29 0.29 0.36 0.45 0.55 0.80 1.44 1.68 1.80



ANNEX TABLE 5F. OCEANIA : INDICES OF VOLUME AND VALUE OF EXPORTS AND IMPORTS OF AGRICULTURAL, FISHERY AND FOREST
PRODUCTS, BY COMMODITY GROUPS
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1956 1957 1958 1959 1960 1961 1962 1963

average

1964 1965

100

1966 1967 1968 1969
1970

(Prelim-
inary)

1957-59

Export volume

AGRICULTURAL, FISHERY AND
FOREST PRODUCTS 96 98 92 109 107 120 120 128 133 132 128 141 140 150 158

Agricultural products 96 98 92 110 106 120 120 128 132 131 127 139 138 147 154

Food and feed 102 97 93 111 106 128 128 142 153 149 138 171 152 165 176
Beverages and tobacco . . 82 92 94 113 131 158 194 231 270 303 299 349 426 464 456
Raw materials 90 100 92 109 107 112 112 114 111 114 115 108 122 127 132

Fishery products 92 101 100 98 117 103 113 108 128 171 198 241 292 309 343

Forest products 57 86 98 116 116 118 119 170 189 193 206 225 315 338 356

Export value

AGRICULTURAL, FISHERY AND
FOREST PRODUCTS 99 110 85 105 103 112 112 133 147 135 133 140 125 146 154

Agricultural products 99 110 85 105 102 112 112 133 147 134 132 138 121 141 150

Food and feed 101 94 89 117 108 126 126 152 170 164 154 185 153 180 201

Beverages and tobacco . 73 80 103 117 120 128 159 188 213 232 226 306 390 456 518
Raw materials 98 126 SI 93 97 99 99 115 124 104 110 93 90 103 100

Fishery products 89 103 96 100 110 106 141 134 149 203 258 277 384 421 437

Forest products 58 87 98 115 119 121 118 157 176 184 195 221 317 372 394

Import volume

AGRICULTURAL, FISHERY AND
FOREST PRODUCTS 96 97 104 99 107 116 98 108 118 128 127 123 129 133 142

Agricultural products 93 98 102 100 101 104 95 105 110 120 117 110 113 117 127

Food and feed 91 96 107 97 95 105 106 114 120 127 131 124 129 126 145

Beverages and tobacco . 91 100 98 102 104 107 94 99 105 109 113 104 105 112 121

Raw materials 101 98 101 102 105 98 82 100 106 127 102 98 103 112 III

Fishery products 109 94 104 102 133 164 134 110 186 184 218 215 227 248 254

Forest products 99 95 109 96 115 135 97 114 124 136 134 136 147 150 156

Import value

AGRICULTURAL, FISHERY AND
FOREST PRODUCTS 97 98 103 98 105 110 92 105 119 126 124 119 122 132

Agricultural products 97 101 99 100 100 97 88 101 111 114 III 102 102 111

Food and feed 93 99 105 96 91 101 101 124 136 138 142 130 136 140
Beverages and tobacco . 91 100 98 103 96 93 83 37 94 94 97 92 90 99
Raw materials III 105 95 101 118 100 78 95 103 115 88 76 74 93

Fishery products 109 90 109 101 133 166 135 118 188 209 256 254 252 281 298

Forest products 97 94 111 94 112 129 93 111 124 138 131 133 142 150 163



ANNEX TABLE 5G. OCEANIA: ESTIMATED CALORIE AND PROTEIN CONTENT OF NATIONAL AVERAGE FOOD SUPPLY PER CAPUT

Calendar years instead of split years. 1969.
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Calories Total protein Animal protein

Pre-
war

1948/-
1950/

1963/-
1965/

1966/-
1968/

1968/
1969

Pre-
war

1948/-
1950/

1963/-
1965/

1966/-
1968/

1968/
1969

Pre-
war

1948/-
1950/

1963/-
1965/

1966/-
1968/

1968/
1969

Number per day Grammes per daY
Australia 3 300 3 240 3 160 3 110 3 220 103.3 97.5 91.5 98.6 106.4 66.6 66.1 61.3 65.3 68.9

New Zealand 3 260 3 360 3 470 3 380 23 320 100.7 100.1 110.8 108.4 '106.4 67.8 66.8 75.9 73.9 '72.8



ANNEX TABLE 6A. - LATIN AMERICA : BASIC DATA ON NATIONAL AGRICULTURE
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Period Population in
agriculture Agricultural GDP

Share ofagriculture
in value of
total trade

Arable
land per
person in

agri-
culture

Fertilizer
consurnption
per hectare

of
arable landExports Imports

I

Thousands Percent
of total

Million
dollars

Percent
of total

Dollars
per caput Percent Hectares

per caput
Kilogrammes
per hectare

Argentina 1950 "3 682 20 1 477 14 401 ... 8.15 1

1960 3 933 19 2 427 17 617 95 10 4.95 1

1965 4 510 20 2 884 17 639 94 17 6.44 1

1968 4 516 19 2 172 14 481 86 16 7.23 2

Barbados 1960 48 24 20 28 408 85 35 0.54 271
1965 60 25 23 26 383 74 34
1967 ... 27 26 ... 72 31 1.23;

Bolivia 1950 1 890 63 ... 33 ... ... 1.64 --
1960 ... ... 122 29 ... ... ... ... --
1965 2 731 63 124 23 45 4 22 ...
1968 2 794 60 146 19 52 ... 1.11 0.3

I3razil 1950 31 720 61 2 378 29 75 .94 .17 0.63 2
1960 36 244 52 4 106 28 113 88 17 0.82 8

1965 40 383 50 3 682 22 91 83 21 ... ...
1966 42 185 145 3 935 19 93 85 19 0.71 .18

Chile 1950 '1 830 30 312 14 171 ... ... 2.08 6

1960 2 156 28 382 12 177 ... ... 2.56 17
1965 2 349 28 404 10 172 6 25 1.92 24
1967 2 445 26 450 9 184 7 22 1.85 .30

Colombia 1950 '6 185 53 943 39 152 ... 0.39 5
1960 6 554 46 1 327 35 202 70 12 0.77 11

1965 9 010 50 1 511 32 168 75 14 ... ...
1968 9 361 47 2 074 31 222 78 11 0.43 36

Costa Rica 1950 ... 101 43 ... ... ... 31
1960 .675 51 115 27 170 96 14 .0.92 26
1965 745 SO 146 27 196 85 10 ... ...
1968 737 44 166 24 225 81 14 0.86 79

Dominican Republic 1950 985 46 119 27 121 ... 0.69 3
1960 1 830 61 207 27 113 91 10 0.58 10
1965 2 148 59 209 26 97 87 32 ... ...
1968 2 299 57 231 22 100 88 22 0.46 16

Ecuador 1950 1 696 53 186 39 110 ... ... 1.77 --
1960 2 704 52 288 37 106 96 11 ... 6
1965 2 955 57 324 34 110 97 13 0.98 5

1968 3 167 56 390 32 123 99 10 1.21 19

El Salvador 1950 1 197 63 ... ... ... ... ... 0.45 2
1960 .1 500 60 164 32 110 94 18 .0.43 32
1965 1 670 57 219 30 131 81 18 ... ...
1968 1 682 52 231 27 137 ... 0.39 89

Guatemala 1950 I 727 62 231 33 134 ... 0.85 1

1960 ... 305 30 ... ... ... 10
1965 2 842 64 380 29 134 86 12 ... ...
1963 3 104 63 390 27 125 75 13 0.48 28

Honduras 1950 1 162 83 145 56 125 .. ... 0.70 1

1960 1 273 67 161 44 126 93 13 0.78 6
1965 1 405 65 198 42 141 81 12 ... ...
1968 1 510 63 222 38 147 84 13 0.54 22

ramaica 1950 650 46 61 31 94 ... ... 0.26 26
1960 '755 46 73 12 96 44 25 0.40 50
1965 788 44 100 12 127 41 27 0.39 67
1968 812 42 89 10 110 37 23 0.30 129



ANNEX TABLE 6A. - LATIN AMERICA : BASIC DATA ON NATIONAL AGRICULTURE (COnanded)

'1952. - 1968. - 1966. - 1951. - ° 1963. - 1961. - 1960/61. - 1953.
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Period Population in
agriculture Agricultural GDP

Share of agriculture
in va ue of
total trade

Arable
land per
person in

agri-
culture

Fertilizer
consumption
per hectare

of
arable landExports Imports

Thousands
oPf- rga" tl

Illifirsz, Percent Dollars
of total per caput Percent Hectares

per copal
Kilogrammes
per hectare

1950 15 254 58 1 724 23 113 ... 1.31 1

1960 19 440 54 2 578 19 133 ... ... 1.23 8
1965 22 200 52 3 092 17 139 57 9 ... ...
1963 23 731 50 3 401 13 143 54 8 1.00 22

1950 748 68 .84 '42 112 ... ... 0.91 1
1960 ... ... 124 37 ... 94 9 ... 2
1965 960 58 191 37 199 90 11 ... ...
1963 1 052 56 197 30 185 87 12 0.82 36

1950 393 49 64 27 162 ... ... 0.63 8
1960 507 48 96 25 189 94 15 1.11 9
1965 540 43 143 24 265 56 12 ... ...
1968 566 41 192 24 339 77 10 1.00 23

1950 784 56 104 42 132 ...
1960 990 52 116 36 117 ... ... 1.96 ...
1965 1 018 50 144 36 142 ... 0.91 2
1968 1 124 50 153 32 136 0.84 3

1950 ... ... 513 35 ... ... ... ... 42
1960 5 000 50 646 25 129 ... ... 0.39 42
1965 5 775 50 697 20 121 55 18 0.47 31
1968 6 159 48 583 17 95 ... ... 0.42 26

1950 133 20 30 17 227 '19 '21 1.29 19
1960 160 20 51 12 322 13 18 1.09 35
1965 197 20 62 11 316 9 13 ... ...
1968 199 19 61 8 307 9 12 0.70 70

1950 '454 19 ... 18 ... ... 3.40 1

1960 .390 14 267 19 570 5.77 8
1965 470 17 221 15 470 4.20 21

1968 466 17 230 14 494 ... 4.20 21

1950 1 986 40 ... ... ... -.. 1.36 1

1960 .2 337 31 388 7 166 1 19 2.23 2
1965 2 705 29 566 8 209 1 16 ... ...
1968 2 884 28 757 8 262 1 14 1.81 10

Mexico

Nicaragua

Panama

Paraguay

Peru

Trinidad and Tobago

Uruguay

Venezuela



ANNEX TABLE 6B. - LATIN AMERICA: VOLUME OF PRODUCTION OF MAJOR AGRICULTURAL, FISHERY AND FOREST PRODUCTS

Paddy converted at 65 percent. - 2 Olive oil, palm oil, soybeans, grou tdnuts, cottonseed, sesame seed, sunflowerseed, rapeseed, copra,
palm kernels, linseed, hempseed, castor beans. - ' Beef and veal, mutton and lamb, pork, poultry meat. - Nominal catch (liveweight).

Million cubic metres.
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AGRICULTURAL PRODUCTS.

Million metric tons

Wheat 11 25 9.82 10.63 9.46 8.01 9.55 9.77 12.81 15.64 10.40 10.59 11.79 10.49 12.80 10.48
Maize 19 00 18.72 21.52 22.28 22.43 24.33 25.62 26.25 28.15 30.87 32.53 35.19 33.57 33.20 39.18
Rice (milled equivalent)' . 3.69 4.15 4.03 4.25 4.92 5.27 5.51 5.52 6.02 7.02 5.89 6.69 6.74 6.58 7.55
Sugar (centrifugal) 13.42 15.00 16.15 16.49 17.20 18.04 15.92 15.58 16.78 19.95 17.84 19.93 18.73 18.75 23.56
Citrus fruit 4 14 4.42 4.49 4.63 4.76 5.00 5.33 5.65 5.68 5.84 6.35 6.45 6.92 7.52 7.95
Bananas 9 12 10.16 10.14 10.92 11.49 11.43 11.67 12.22 13.69 14.48 14.21 15.40 15.76 16.59 17.34
Groundnuts 0 57 0.67 0.78 0.79 0.82 1.04 1.29 1.11 1.03 1.38 1.52 1.31 1.23 1.17 1.35

Cottonseed 2 02 1.93 2.29 1.90 2.22 2.46 2.84 2.93 2.96 2.98 2.96 2.68 3.06 3.02 2.94
SunfloWerseed 0 87 0.74 0.94 0.49 0.92 0.68 0.97 0.59 0.57 0.84 0.94 1.23 1.03 0.97 1.23

Copra 0 22 0.23 0.23 0.23 0.24 0.27 0.27 0.24 0.24 0.24 0.24 0.24 0.25 0.24 0.24
Palm kernels 0 11 0.12 0.13 0.12 0.14 0.16 0.18 0.19 0.20 0.22 0.22 0.22 0.22 0.24 0.23
Total vegetable oils and oilseeds
(oil equivalent). 1 40 1.44 1.60 1.51 1.64 1.83 2.13 1.95 2.01 2.19 2.27 2.20 2.23 2.43 2.58
Coffee 1 87 2.43 2.18 3.36 3.25 3.68 3.08 2.77 1.87 3.62 2.50 2.88 2.40 2.69 2.31

Cocoa 0 30 0.31 0.32 0.33 0.33 0.33 0.31 0.31 0.33 0.33 0.33 0.37 0.35 0.38 0.41

Tobacco 0 38 0.40 0.38 0.40 0.43 0.44 0.48 0.52 0.50 0.53 0.50 0.54 0.54 0.55 0.59

Cotton (lint) 1.15 1.11 1.25 1.07 1.24 1.37 1.59 1.64 1.68 1.61 1.67 1.51 1.71 1.67 1.61

Sisal 0.27 0.28 0.29 0.34 0.35 0.37 0.38 0.40 0.43 0.42 0.42 0.39 0.38 0.37 0.39

Wool (greasY) 0 34 0.34 0.34 0.35 0.35 0.34 0.33 0.34 0.35 0.35 0.37 0.36 0.34 0.34 0.34

Milk (total) 17.50 17.69 17.52 17.69 18.22 18.38 18.73 19.35 20.48 20.99 21.92 21.93 22.94 23.69 23.54

Meat 7.46 7.61 7.90 7.27 6.80 7.73 8.11 8.43 8.03 8.29 8.68 9.05 9.51 10.09 10.35

Eggs 0.72 0.80 0.83 0.82 0.86 0.91 0.91 0.93 0.99 1.09 1.17 1.16 1.22 1.29 1.34

FISHERY PRODUCTS 1.11 1.36 1.87 3.23 4.90 6.78 8.75 8.90 11.67 9.64 11.65 12.82 13.64 11.92 15.47

FOREST PRODUCTS

SaWn softwood 5.1 4.6 5.3 5.2 4.9 5.1 5.3 5.0 5.6 5.8 6.3 6.5 6.8 6.7 7.0

SaWn hardWood 7.5 6.7 6.6 6.2 6.3 6.3 6.6 6.4 6.8 6.8 7.1 7.3 7.4 7.5 7.8

Plywood 0.23 0.24 0.31 0.29 0.28 0.33 0.37 0.37 0.38 0.39 0.40 0.48 0.55 0.60 0.62

Mechanical Wood pulp 0.16 0.16 0.20 0.22 0.24 0.28 0.27 0.34 0.35 0.38 0.40 0.41 0.42 0.43 0.44

Chemical wood pulp 0.19 0.22 0.23 0.27 0.35 0.47 0.51 0.65 0.71 0.79 0.89 0.94 1.02 1.10 1.18

All paper and paperboard . . . 1.18 1.23 1.39 1.49 1.56 1.80 1.90 1.98 2.21 2.43 2.67 2.74 2.93 3.18 3.50

1970
1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 (Prelim-

inary)



ANNEX TABLE 6C. LATIN AMERICA : INDICES OF FOOD AND TOTAL AGRICULTURAL PRODUCTION

1964 1965 1966 1967 1968
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1969
1970

(Prelim-
inary)

1964 1965 1966 1967 1968 1969
1970

(Prelim-
inary)

Total production
1952-56 average = 100

LATIN AMERICA 134 143 140 148 147 153 158 137 141 142 151 152 157 166

Central America 173 178 182 188 194 196 201 169 177 184 191 200 209 217
Costa Rica 148 169 166 183 193 213 231 143 158 146 161 179 193 213El Salvador 179 157 162 172 171 190 190 134 145 159 163 176 179 194Guatemala 193 201 137 203 201 196 196 164 155 161 166 172 180 183Honduras 149 167 162 170 192 177 178 142 154 149 163 184 171 176Nicaragua 219 206 213 214 214 195 209 158 160 165 179 192 191 205Mexico 170 176 181 186 190 191

I
195 174 184 190 197 200 211 218Panama 149 159 162 169 197 205 202 150 160 162 170 199 207 205

Caribbean 106 116 106 120 111 108 137 106 117 107 121 112 109 140

Barbados 100 118 106 121 100 90 98 100 118 106 121 100 90 98
Cuba 95 115 97 122 111 104 154 94 117 96 123 111 104 156
Dominican Republic 132 116 125 130 125 138 149 130 116 125 132 126 140 153
Haiti 106 108 105 102 103 103 106 110 112 113 112 110 112 114
Jamaica 135 142 145 134 129 121 118 138 145 147 135 130 122 119

South America 132 142 140 147 146 154 153 138 140 144 152 152 159 166

Argentina 124 113 121 128 120 130 129 126 113 123 133 124 134 131
Bolivia 193 187 190 198 198 200 203 202 194 197 204 202 203 206
Brazil 136 171 154 163 165 176 179 153 169 165 174 181 187 201
Chile 123 121 134 132 137 129 134 123 121 135 131 138 130 135
Colombia 130 134 137 143 151 154 156 123 132 136 141 149 152 154
Ecuador 194 211 209 216 214 220 231 199 211 207 217 219 219 226
Guyana 138 153 143 149 147 154 144 137 152 141 147 146 153 142
Paraguay 127 136 133 140 141 146 148 126 133 136 142 140 144 149
Peru 136 133 146 147 142 150 156 133 137 143 153 145 156 165
Uruguay 107 105 96 87 100 104 106 114 113 99 87 106 112 117
Venezuela 173 183 191 207 214 223 232 180 192 200 218 226 235 247

Per caput production

LATIN AMERICA 101 105 100 103 99 100 101 103 104 102 105 102 103 105

Central America 125 124 123 123 j 123 120 119 122 124 125 125 126 128 129

Costa Rica 102 112 106 112 114 121 127 93 104 93 98 106 110 117
El Salvador 136 115 116 119 114 123 119 102 107 114 113 117 116 121
Guatemala 144 145 131 133 134 126 123 122 112 113 113 114 116 114
Honduras 109 118 111 112 123 109 106 104 109 102 108 117 106 105
Nicaragua 163 149 150 146 142 125 129 117 115 116 122 127 123 126
Mexico 122 122 122 121 119 116 116 125 127 128 128 126 128 127
Panama 111 114 112 114 128 129 123 111 115 113 114 130 130 125

Caribbean 85 91 81 90 82 78 97 85 92 82 91 83 78 99

Barbados 93 108 96 108 89 79 85 93 108 96 108 89 79 85
Cuba 77 91 75 93 82 76 110 76 92 74 93 83 76 112
Dominican Republic 93 79 82 32 76 81 85 91 78 82 83 77 82 87
Haiti 88 88 84 80 79 77 78 92 91 91 88 85 84 84
Jamaica 114 117 116 105 99 91 37 117 119 117 106 100 92 88

South America 100 105 100 103 100 102 102 105 104 103 106 104 105 107

Argentina 104 93 98 102 95 101 98 105 93 99 106 98 104 100
Bolivia 151 143 141 143 139 137 136 158 148 146 147 142 140 138
Brazil 101 124 108 112 110 113 112 114 122 116 119 120 121 126
Chile 96 92 100 95 97 90 91 96 92 100 95 98 90 91
Colombia 95 95 94 95 97 96 95 94 93 93 94 96 95 93
Ecuador 142 149 143 143 137 136 138 145 149 141 144 140 136 135
Guyana 103 110 100 101 97 98 89 102 110 99 100 96 97 88
Paraguay 99 103 97 99 97 97 95 98 100 99 101 96 96 96
Peru 104 102 105 102 96 98 99 101 102 106 106 98 102 105
Uruguay 93 90 82 72 83 85 86 99 97 33 73 87 92 94
Venezuela 118 122 122 128 128 128 129 124 128 128 135 135 136 138

Total agricultural production Food proc'uction



ANNEX TABLE 6D. - LATIN AMERICA: VOLUME OF IMPORTS OF N1AJOR AGRICULTURAL, FISHERY AND FOREST PRODUCTS
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Including paddy converted at 65 percent. - ' Including refined sugar converted at 108.7 percent. - ' Million head. - 4 Million cubic
metres.

1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
1970

(Prelim-
inary)

Million tnetric ton:
AGRICULTURAL PRODUCTS

Wheat and wheat flour (wheat
equivalent) 3.31 3.25 3.40 3.95 4.20 4.24 4.88 5.15 5.99 5.57 6.70 6.86 7.04 6.56 6.19
Maize 0.20 0.86 0.96 0.16 0.21 0.22 0.39 0.67 0.67 0.40 0.41 0.37 0.59 0.66 0.65
Rice (milled equivalent) . 0.22 0.32 0.40 0.34 0.35 0.35 0.31 0.34 0.50 0.55 0.45 0.37 0.36 0.35 0.35
Sugar (raw equivalent)' . . 0.28 0.49 0.37 0.39 0.24 0.50 0.23 0.27 0.21 0.27 0.31 0.25 0.24 0.27
Bananas 0.14 0.21 0.27 0.25 0.27 0.27 0.24 0.24 0.24 0.25 0.26 0.23 0.24 0.28
Pulses (dry) 0 13 0.13 0.17 0.17 0.14 0.17 0.13 0.16 0.19 0.16 0.19 0.21 0.21 0.18
Cattle 0.20 0.26 0.24 0.21 0.30 0.35 0.39 0.42 0.29 0.27 0.32 0.33 0.29 0.31
Sheep, lambs and goats'. . . . 0.14 0.04 0.05 0.05 0.08 0.09 0.11 0.28 0.14 0.07 0.09 0.11 0.15 0.11
Milk (condensed, evaporated and
powdered) 0.14 0.15 0.15 0.17 0.14 0.18 0.2) 0.23 0.24 0.21- 0.23 0.26 0.26 0.26
Rubber (natural) 0.07 0.09 0.10 0.08 0.09 0.09 0.08 0.08 0.09 0.08 0.09 0.08 0.10 0.10

Thousand metric tot s

FISHERY PRODUCTS

Fresh, chilled or frozen fish . 0.4 0.5 0.7 0.5 2.7 2.3 3.1 16.4 16.4 20.0 16.3 22.7 28.3 29.6 13.5
Dried, salted or smoked fish . . 84.5 82.5 61.0 63.4 67.9 65.5 68.5 78.2 81.1 59.6 81.6 90.2 90.8 94.7 96.8
Crustacea and molluscs, fresh.
frozen, dried, salted, etc.. . . 0.3 0.5 0.5 0.6 os 0.5 0.8 0.9 1.0 1.4 3.5 4.8 6.5 5.8 7.5
Fish products and preparations,
whether or not in airtight con-
tainers 177 20.2 18.4 21.3 20.3 16.3 21.8 20.7 25.9 22.8 28.1 24.6 22.6 25.9 26.0
Oils and fats, crude or refined,
of aquatic animal origin . 2.0 3.6 1.9 3.0 4.0 10.3 2.3 7.5 13.5 18.3 32.5 19.7 37.3 41.5 43.0
Meals, solubles and similar animal
feedstuffs of aquatic animal origin 3.2 4.9 6.4 15.0 32.1 31.0 48.5 53.8 72.7 77.1 91.9 104.7 137.1 137.2 138.8

A47//ion metric tons

FOREST PRODUCTS

Broadleaved logs 4 0 41 0.32 0.34 0.24 0.27 0.28 0.23 0.22 0.25 0.37 0.35 0.31 0.23 0.23 0.25
Sawn softWood 1.10 1.62 1.42 1.08 1.05 1.32 1.09 1.03 1.23 1.39 1.49 1.34 1.63 1.63 1.65
Chemical wood pulp 0.43 0.45 0.40 0.44 0.40 0.49 0.38 0.41 0.50 0.50 0.54 0.49 0.61 0.59 0.61
Newsprint 0.48 0.55 0.54 0.52 0.60 0.64 0.58 0.54 0.56 0.6o 0.66 0.67 0.76 0.79 0.82
Other paper and paperboard . . 0.35 0.36 0.36 0.31 0.30 0.31 0.28 0.29 0.41 0.43 0.58 0.63 0.70 0.72 0.75



ANNEX TABLE 6E. - LATIN AMERICA: VOLUME OF EXPORTS OF MAJOR AGRICULTURAL, FISHERY AND FOREST PRODUCTS
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Including paddy converted at 65 percent. - 8 Including refined sugar converted at 108.7 percent. - Excluding trade between United
States and its territories. - Groundnuts, copra, palm kernels, soybeans, sunflowerseed, linseed, castor beans, cottonseed, olive oil, groundnut
oil, coconut oil, palm oil, palm-kernel oil, sunflowerseed oil, linseed oil, castor oil, cottonseed oil.

1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
1970

(Prefina-
Mary)

M Ilion lietric tons
AGRICULTURAL PRODUCTS

Wheat and wheat flour (wheat equivalent)
Maize
Millet and sorghums
Rye

3.03
1 11

0 17
0 16

2.83
0.84
0.16
0.31

2.45
1.74
0.34
0.19

2.48
2.74
0.33
0.06

2.50
3.11
0.20
0.14

1.10
1.79
0.39
0.04

2.87
3.00
0.67
0.01

1.97
3.18
0.64

--

4.31
3.75
0.89
0.11

7.44
4.79
0.34
0.10

5.26
5.29
1.18

2.37
6.05
1.16

--

2.44
5.08
0.88
0.02

2.79
5.50
1.53
0.02

2.56
6.90
2.25
0.04

Rice (milled equivalent)
Sugar (raw equivalent) 8,8
Bananas

0 24
7 90
237

0.12
8.64
2.63

0.16
8.83
2.79

0.12
8.17
2.94

0.13
10.01

3.11

0.34
10.92
3.10

0.31
8.94
3.02

0.18
7.69
3.15

0.15
7.64
3.18

0.44
9.27
3.37

0.60
8.60
3.94

0.32
10.14
4.17

0.47
9.52
4.63

0.36
9.34
4.70

0.32
11.52
4.80

Vegetable oils and oilseeds (oil equiv-
alent) 0 15 0.31 0.39 0.34 0.37 0.49 0.57 0.51 0.42 0.61 0.50 0.60 0.43 0.54 0.65
Oilseed cake and meal 079 0.82 1.39 1.07 1.0) 1.27 1.46 1.42 1.23 1.66 1.74 1.62 1.55 1.72 2.30
Cattle 0 35 0.61 0.71 0.61 0.66 0.85 1.13 0.95 0.61 0.79 0.84 0.32 0.95 1.00 1.00
Beef and veal 040 0.42 0.46 0.42 0.37 0.37 0.44 0.67 0.62 0.51 0.54 0.52 0.48 0.59 0.61
Coffee (green) 1 70 1.57 1.56 1.87 1.85 1.83 1.92 2.06 1.82 1.69 1.90 1.93 2.11 2.09 1.92
Cocoa beans 0 21 0.20 0.19 0.17 0.23 0.19 0.15 0.18 0.16 0.19 0.21 0.22 0.20 0.21 0.23
Tobacco (unmanufactured) 005 0.08 0.03 0.08 0.09 0.12 0.13 0.13 0.15 0.13 0.11 0.12 0.11 0.14 0.13
Wool (actual weight) 0 19 0.13 0.18 0.20 0.19 0.23 0.21 0.19 0.14 0.20 0.21 0.18 0.22 0.18 0.18
Cotton (lint) 076 0.52 0.59 0.73 0.61 0.76 1.01 0.98 0.91 1.03 1.05 0.80 0.89 1.17 0.85

Tho 'sand metric tons
FISHERY PRODUCTS

Fresh, chilled or frozen fish 18.0 15.3 23.4 41.4 28.7 30.5 33.7 35.9 24.3 30.6 32.0 40.1 38.9 50.6 47.3
Crustacea and molluscs, fresh, frozen.
dried, salted, etc . 34.5 33.0 39.1 43.6 51.6 59.0 62.1 62.2 64.5 68.5 65.3 70.8 68.1 70.0 71.9
Fish products and preparations. whether
or not in airtight containers 19.1 20.6 14.6 18.0 17.0 22.8 20.6 17.8 18.2 14.0 14.1 14.2 16.6 16.0 9.6
Crustacean and mollusc products and
preparations. whether or not in airtight
containers 2.6 2.7 2.6 3.6 4.1 3.9 4.0 4.7 3.5 5.0 3.4 3.5 3.3 4.4 6.5
Oils and fats, crude or refined, of aquatic
animal origin 42.0 33.7 45.0 49.3 79.1 140.8 161.3 154.2 137.6 171.3 114.9 210.3 345.4 178.2 222.2
Meals, solubles and similar animal feed-
stuffs of aquatic animal origin . . . . 53.1 94.8 159.2 325.4 554.0 775.5 1143.7 1139.4 1590.6 1500.3 1506.6 1730.1 2271.1 1872.3 2008.6

Millen cubic tletres
FOREST PRODUCTS

pulpwood -- 0.05 0.18 0.24 0.18 0.24 0.34 0.24 0.41 0.34 0.36 0.33 0.36 0.42 0.40
Broadleaved logs 0 48 0.37 0.39 0.28 0.31 0.35 0.31 0.28 0.43 0.55 0.56 0.39 0.40 0.36 0.40
Sawn softwood 0 99 1.75 1.44 1.22 1.26 1.37 1.06 1.05 1.39 1.49 1.66 1.52 1.94 1.71 1.70



ANNEX TABLE 6F. LATIN AMERICA: INDICES OF VOLUME AND VALUE OF EXPORTS AND IMPORTS OF AGRICULTURAL, FISHERY AND
FOREST PRODUCTS, BY COMMODITY GROUPS
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1957-59 average 100

Export volume

AGRICULTURAL, FISHERY AND
FOREST PRODUCTS 96 95 99 106 110 114 120 121 117 129 132 131 137 141 142

Agricultural products 98 95 99 106 110 112 118 119 113 125 129 127 I 130 136 136

Food and feed 91 98 104 98 110 110 112 108 111 136 135 136 133 137 156

Beverages and tobacco . . 103 95 95 110 112 111 114 123 111 104 115 118 126 127 118

Raw materials 110 83 99 118 102 127 148 140 125 152 149 122 133 157 129

Fishery products 77 77 95 128 168 214 266 262 317 318 303 352 430 369 397

Forest products 34 108 101 91 93 103 89 88 115 128 139 128 155 158 162

Export value

AGRICULTURAL, FISHERY AND
FOREST PRODUCTS 104 105 99 96 100 102 105 115 124 129 128 122 128 135 152

Agricultural products 106 105 99 96 99 100 103 112 121 125 123 117 127 128 143

Food and feed 83 104 100 96 103 102 104 122 134 146 144 145 142 148 178

Beverages and tobacco . 119 109 98 93 94 88 87 91 101 96 98 90 100 105 116

Raw materials 126 97 100 103 101 131 144 146 134 145 128 105 118 131 109

Fishery products 66 77 96 127 137 175 254 260 306 333 336 379 427 426 563

Forest products 35 114 99 87 88 95 84 85 108 127 137 127 157 179 185

Import volume

AGRICULTURAL. FISHERY AND
FOREST PRODUCTS 85 101 101 97 101 107 110 117 131 129 141 138 151 146

Agricultural products 89 99 102 99 103 108 115 125 140 136 147 144 153 145

Food and feed 88 98 101 101 104 108 118 128 143 136 149 149 159 150
Beverages and tobacco . 96 106 110 84 95 109 103 108 112 119 147 117 110 109
Raw mateirals 94 104 102 94 106 104 106 118 133 146 137 126 146 139

Fishery products 109 112 89 99 112 107 120 154 175 163 206 219 254 264 248

Forest products 67 108 101 92 92 106 89 83 96 101 109 107 130 131 135

Import value

AGRICULTURAL, FISHERY AND
FOREST PRODUCTS 88 105 101 94 97 100 105 113 132 129 139 139 146 144

Agricultural products 91 103 102 96 101 101 111 123 143 137 146 147 148 144

Food and feed 90 101 101 97 100 103 115 127 149 139 151 157 158 152
Beverages and tobacco . 91 107 112 81 79 83 80 89 105 103 129 100 91 90
Raw materials 102 109 96 95 119 102 103 113 133 151 131 111 123 122

Fishery products 113 115 89 96 107 111 126 136 167 149 204 205 228 243 249

Forest 'products 73 113 100 87 85 98 82 76 89 96 102 102 127 130 141

1970
1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 (Prelim-

inary)



ANNEX TAI3LE 6G. - LATIN AMERICA: ESTIMATED CALORIE AND PROTEIN CONTENT OF NATIONAL AVERAGE FOOD SUPPLY PER CAPUT
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2 1963-65. - 2 1967. - 3 1961-63. - '1966-68. - 2 1961-62. - 1968. - '1966.

Pre-
war

1960-
1962

964-
1966 1969 Pre-

war
1960-
1962

1964-
1966 1969 Pre-

war
1960-
1962

1964-
1966 1969

Number per day Granunes per day

Argentina 2 780 2 810 13 130 13 170 96.5 81 .6 '87.6 '102.7 59.6 52.4 150.7 '59.8
Bolivia 1 760 45.8 12.1
Brazil 2 190 460 2 540 42 540 63.8 63.9 463.0 27.9 319.9 22.4 421.S
Chile 2 250 2 520 69.6 65.4 21.4 25.2
Colombia 2 190 50.1 22.7

Costa Rica 2 230 56.3 24.2
Dominican Republic 2 080 45.7 17.4
Ecuador I 850 46.7 16.2
El Salvador 1 880 47.0 14.1
Guatemala 1 950 49.2 11.9

Honduras 1 930 48.6 13.1
Jamaica 2 280 59.1 26.5
Mexico 12 500 2 620 165.0 66.3 115.5 14.2
Nicaragua 2 250 60.7 19.8
Panama 2 330 '2 340 2 450 60.5 '61.4 63.8 23.0 '24.5 27.2

Paraguay 2 730 68.1 29.8
Peru 2 260 '2 160 "2 200 55.5 '51.3 '52.4 20.0 '18.5 18.4
Surinam 1 920 '2 170 .2 350 47.0 '51.4 '61.9 17.4 '17.2 .25.6
Uruguay 3 020 105.0 71.8
Venezuela 2 300 12 390 72 490 58.7 '63.6 '65.9 23.0 '26.3 '26.4

Calories Total protein Animal protein



ANNEX TABLE 7A. - FAR EAST: BASIC DATA ON NATIONAL AGRICULTURE

11952. - 1958. - 1951. - 1961. - 1948. - 'Net doinestic product at factor cost.
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Period Population in
agriculture Agricultural GDP

Share of agriculture
in va ue of
total trade

Arable
land per
person in

agri-
culture

Fertilizer
consumption
per hectare

of
arable landExports Imports

Percent Million Percent Dollars 1Hectares Kilo grammesThousands of iota/ dollars of total per caput Percent per caput per hectare

Burma 1950 ... ... 317 40 ... ... ... ... -
1960 475 32 ... 93 17 ... 1

1965 15 334 62 566 32 37 85 15 1.04 1

1968 15 932 60 632 34 40 ... ... 1.01 3

Cambodia 1950 ... ... 225 '56 ... ... ... . ..
1960 13 332 70 286 45 86 ... ... 0.71 --
1965 4 695 75 366 42 78 99 8 0.63 1

1966 4 964 73 376 41 76 160 7 0.60 1

Ceylon 1950 ... 469 58 ... ... ... 19

1960 ... ... 606 46 ... 97 41 ... 39

1965 5 582 50 647 42 116 97 53 0.34 41

1968 6 407 54 655 39 102 95 47 0.31 60

China (Taiwan) 1950 ... ... .280 .35 ... ... ... 92

1960 ... 505 31 ... ... ... ... 201
1965 5 846 47 692 26 118 65 32 0.15 257
1968 6 277 45 828 23 132 40 27 0.14 317

India 1950 .249 122 70 10 207 51 41 ... ... 0.53 --
1960 '313 170 73 14 826 50 47 44 29 '0.51 2

1965 340 655 70 21 223 46 62 38 31 0.48 5

1967 357 535 68 20 550 52 57 41 38 0.46 11

Japan 1950 '37 954 44 '24 ... '11 '73 0.13 152

1960 23 748 25 5 229 15 220 12 43 0.26 304
1965 23 685 24 8 192 12 346 6 43 0.25 321
1968 22 534 22 13 206 10 586 5 38 0.25 405

Korea, Rep. of 1960 14 165 57 1 043 40 74 ... ... 0.09 137

1965 15 594 55 1 136 41 73 35 33 0.14 149
1968 16 074 52 1 684 32 105 32 26 0 14 207

Pakistan 1950 ... ... 3 639 58 ... ... ... ... --
1960 '69 525 '75 3 875 53 56 ... ... 0.42 3

1965 83 842 74 4 904 47 58 62 23 0.34 5

1968 89 208 72 6 533 46 73 49 23 0.32 12

Philippines 1950 '13 267 69 13143 41 67 ... ... 0.50 3

1960 12 140 44 .1 841 32 97 ... ... 0.56 12
1965 18 738 58 2 488 32 82 85 25 0.44 14
1968 19 745 55 3 443 34 174 76 16 0.43 17

Thailand 1950 12 211 66 ... ... - ... ... 0.39 --
1960 21 648 82 1 032 39 48 89 11 0.13 2
1965 24 001 78 1 251 32 52 84 9 0.48 3

1968 25 242 75 1 515 30 60 77 8 0.45 9

Viet-Nam, Rep. of 1960 ... ... 508 37 ... ... ... 8

1965 13 705 85 545 31 40 98 44 0.21 32
1968 14 371 83 905 30 63 94 71 0.19 34



ANNEX TABLE 7B. - FAR EAST:' VOLUME OF PRODUCTION OF MAJOR AGRICULTURAL, FISHERY AND FOREST PRODUCTS
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Excluding mainlana China and Japan. - Paddy converted at 65 percent. - ' Dry beans, dry peas, broad beans, ch'ck-peas, lentils.
5 Palm oil, soybeans, groundnuts, cottonseed, sesame seed, rapeseed, copra, palm kernels, linseed, castor beans. - 5 Including allied fibres.
5 Beef and veal, mutton and lamb, pork, poultry meat. - Nominal catch (liveweight). - cubic metres.

AWRICULTURAL PRODUCTS

Wheat
Maize
Millet and sorghum
Rice (milled equivalent) .

Sugar (centrifugal)
Sugar (noncentrifugal)
Pulses
Soybeans
Groundnuts
Copra

1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
1970

(Prelim-
inarY)

12 63
8 66

15 05
69.66

4 87
5.35
8 94
0 81
5 21
2 86

13.57
8.95

16.75
63.82

5.44
6.73
9.52
0.86
5.65
9.89

12.11
10.07

118.08
72.54

5.54
6.90
8.38
0.88
6.17
2.33

14.53
10.49
17.15
76.02

5.71
7.47

11.08
0.88
5.61
2.13

15.01
11.09
18.86
80.75
5.87
7.06
9.71
0.89
5.99
2.75

15.50
12.35
16.88
83.38
6.80
7.81

10.49
0.91
6.13
2.73

Mahon

16.98
13.66
18.79
82.25

6.54
7.94.

10.22
0.88
6.26
2.47

tnet

15.78
12.65
18.23
88.72
6.09
8.38
9.92
0.83
6.36
2.65

lc tons

14.99
14.37
19.33
91.73
6.56
8.79
8.80
0.88
7.06
2.70

.

17.87
13.21
15.22
82.69
7.60
9.53

10.14
0.91
5.38
2.69

15.27
14.85
18.06
82.72

8.08
9.21
8.29
0.95
5.66
2.84

16.74
15.33
20.23
90.88
6.41
8.65
7.83
0.99
7.03
2.53

23.92
15.68
18.21
96.19
6.40
8.77

10.36
10.3
6.00
2.62

26.20
15.58
20.05

100.38
8.47
9.97
8.96
1.00
6.56
2.62

28.53
17.12
20.60

104.47
9.56
9.88

10.27
1.15
7.54
2.69

Total vegetable oils and oilseeds
(oil equivalent) 5 26 5.46 5.21 4.93 5.54 5.67 5.71 5.87 5.96 5.64 5.77 6.14 6.14 6.26 6.86
Tea 0 59 0.6( 0.63 0.64 0.64 0.69 0.69 0.70 0.72 0.73 0.73 0.74 0.76 0.74 0.77
Tobacco 0 67 0.71 0.61 0.76 0.72 0.74 0.81 0.82 0.84 0.86 0.86 0.93 1.00 0.95 0.96
Cotton (lint) 1 26 1.31 1.23 1.07 1.36 1.27 1.49 1.61 1.50 1.47 1.53 1.74 1.66 1.66 1.59
Jute 2 20 2.14 2.47 2.17 2.04 3.23 2.71 2.85 2.75 2.97 3.20 3.17 2.04 3.03 2.79
Rubber (natural) 1 80 1.83 1.80 1.87 1.82 1.93 1.96 2.01 2.09 2.16 2.23 2.22 2.42 2.69 2.70
Milk (total) 30 98 31.36 31.73 32.11 32.50 32.91 23.27 33.68 34.12 34.52 34.84 35.45 36.08 36.75 37.41
Meat 2 52 2.66 2.69 2.79 2.81 2.88 2.95 3.01 3.09 3.27 3.34 3.39 3.46 3.61 3.71
Eggs 0 SO 0.52 0.52 0.57 0.58 0.60 0.61 0.65 0.69 0.71 0.72 0.74 0.78 0.83 0.84

FISFIERY,l,PRODUCTS 4.74 4.89 5.08 5.57 6.25 6.49 7.00 7.43 8.27 8.76 9.44

FOREST PRODUCTS

Industrial roundwood 5 26.0 27.4 27.7 29.6 32.3 33.9 36.2 40.8 40.6 43.9 47.4 52.8 56.6 58.1 61.5
Sawn softwood 5 0 95 0.99 0.85 0.94 0.95 1.06 1.30 1.58 1.89 2.01 1.77 1.86 2.15 2.11 2.10
Sawn hardwood 6.6 7.2 6.8 6.4 6.9 7.2 7.2 7.9 8.4 9.1 9.4 10.5 10.2 11.2 11.5
Plywood 0.15 0.20 0.27 0.38 0.45 0.44 0.53 0.65 0.85 1.06 1.27 1.27 1.93 2.09 2.20
MechanicalIwood pulp 0.02 0.03 0.03 0.04 0.07 0.08 0.08 0.09 0.10 0.10 0.11 0.11 0.13 0.15 0.16
Chemical wood pulp -- -- -- 0.02 0.02 0.03 0.04 0.10 0.10 0.13 0.16 0.16 0.18
Newsprint 0.03 0.03 0.04 0.06 0.08 0.10 0.11 0.12 0.13 0.13 0.14 0.15 0.16 0.18 0.20
Other paper and paperboard . 0.36 0.40 0.45 0.52 0.64 0.75 0.83 0.94 1.02 1.08 1.15 1.28 1.42 1.54 1.72



Per caput production

ANNEX TABLE 7C. FAR EAST: INDICES OF FOOD AND TOTAL AGRICULTURAL PRODUCTION

Total agricultural production Food production

' Excluding mainland China and Japan. 2 Formerly Cambodia.
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ASIA AND FAR EAST (developing
countries) 107 103 102 103 106 108 109 108 104 102 103 107 108 110

South Asia 102 97 93 98 101 102 103 102 96 93 98 102 103 104

Ceylon 112 107 104 107 108 105 106 124 112 106 112 115 112 119
India 104 96 93 9S 100 101 103 104 96 93 97 101 102 104
Nepal 79 79 74 77 79 81 81 78 78 73 76 78 80 81

Pakistan 97 98 95 100 103 105 103 99 99 95 100 105 106 104

East and Southeast Asia . 111 110 111 106 109 112 113 113 111 112 107 109 112 114

Burma 116 109 96 107 108 107 108 116 110 97 107 107 107 108
China (Taiwan) 108 114 114 113 119 117 119 107 114 114 117 119 116 119
Indonesia 96 93 95 S8 93 91 95 99 95 97 90 96 94 98

Khmer Republic 2 127 115 105 109 127 109 131 125 112 102 105 125 104 136

Korea, Rep. of 132 128 135 119 116 128 125 135 129 135 119 114 128 123

Malaysia
Sabah 100 101 94 93 100 105 102 105 107 99 100 111 113 109

Sarawak 118 113 104 86 88 108 86 132 134 136 116 129 142 140
West Malaysia 104 108 111 110 118 129 129 117 123 123 122 127 133 139

Philippines 102 104 103 97 94 100 99 100 103 102 96 93 100 98
Thailand 130 133 149 126 129 137 136 126 125 141 121 126 132 131

Viet-Nam, Rep. of 142 135 119 121 111 120 127 147 140 125 128 118 130 137

Total production
1952-56 average 100

ASIA AND FAR EAsT (developing
countries) 136 134 135 141 148 155 160 137 134 135 141 149 156 162

South Asia 128 124 123 133 140 145 150 128 124 122 132 141 146 152

Ceylon 143 141 140 147 152 151 156 159 147 143 154 161 162 174
India 129 122 121 131 137 142 148 128 122 121 130 138 143 150
Nepal 95 96 91 97 101 106 109 94 96 91 97 101 105 108
Pakistan 129 134 134 145 154 162 163 132 135 134 145 156 163 165

East and Southeast Asia . 143 145 151 148 155 164 171 146 146 152 149 157 165 173

Burma 140 135 120 137 142 145 148 141 136 122 138 141 144 148

China (Taiwan) 145 158 163 172 177 177 185 144 157 163 171 177 176 184
Indonesia 119 119 124 118 128 129 138 124 121 127 120 132 132 143

Khmer Republic' 166 154 145 154 185 162 200 163 150 140 149 182 156 209
Korea, Rep. of 172 171 184 168 167 190 191 175 173 185 167 165 190 188
Malaysia

Sabah 136 142 139 143 159 172 174 143 152 147 154 176 186 186

Sarawak 150 147 139 121 126 159 131 167 174 182 162 185 210 214

West Malaysia 141 151 159 163 180 202 208 159 171 176 180 194 208 223

Philippines 140 147 151 147 148 163 167 137 146 149 146 146 162 165

Thailand 175 185 214 187 196 215 220 170 174 202 179 192 208 212

Viet-Nam, Rep. of 179 175 158 165 156 173 188 185 182 166 175 166 187 202

1970
1964 1965 1966 1967 1968 1969 (Prelim-

inary)

1969
(Prelim-
inary)

1965 1966 1968 196919671964



ANNEX TABLE 7D. - FAR EAST:1 VOLUME OF IMPORTS OF MAJOR AGRICULTURAL, FISHERY ANO FOREST PRODUCTS

AGRICULTURAL PRODUCTS

Wheat and wheat flour (whea
equivalent) 3.15
Barley 028
Maize 0.14
Millet and sorghums
Rice (milled equivalent) ° . . . 3.27
Sugar (raw equivalent)" 0.93
Dates 0.10
Vegetable oils and oilseeds (oil
equivalent) 0 28
Mill: (condensed, evaporated and
powdered) 0.36
Cotton (lint) 0.26
Jute and kenaf 0.19
Rubber (natural) 0.03

FISHERY PRODUCTS

Fresh, chilled or frozen fish . . 52.7
Dried, salted or smoked fish . 00.1
Crustacca and molluscs, fresh
frozen, dried, salted. etc. . . 31.2
Fish products and preparations
whether or not in airtight con
tainers I 62 2
Crustacean and mollusc products
and preparations, whether or not
in airtight containers 112 3
Oils and fats, crude or refilled, of
aquatic animal origin I 0 7
Meals, solubles and similar animal
feedstuffs of aquatic animal originI 18.0

FOREST PRODUCTS

Coniferous logs
Broadleaved logs
Sawn softwood
Sawn hardwood °
Chemical wood pulp
Newsprint
Other paper and paperboard

Mil ion metric tons

0.06
0.50
0.14
0.12
0.04
0.21
0.31
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1966 1967 1968 1969
1970

(Prelim-
inary)

Excluding Japan. - Including paddy converted at 65 percent. - Including refined sugar converted at 108.7 percent. -' Groundnuts.
copra, palm kernels, soybeans, sunflowerseed, castor beans, linseed, cottonseed, olive oil, groundnut oil, coconut oil, palm oil, palm-kernel
oil, soybean oil, linseed oil, castor oil, cottonseed oil. - Excluding imports into Malaysia for reexport. - Million cubic metres.

5.23 5.49 5.94 7.52 6.12 5.86 8.19 9.67 10.81 11.42 12.15 10.33 8.67 9.90
0.27 0.36 0.02 0.02 0.18 0.11 0.22 0.21 0.12 0.01 0.04 0.21 0.22 0.28
0.17 0.15 0.24 0.29 0.37 0.47 0.46 0.32 0.39 0.34 0.73 0.65 0.93 1.25
0.01 0.09 0.05 0.02 0.02 0.03 0.02 0.02 0.07 1.59 2.17 0.44 0.42 0.44
3.70 3.35 2.90 3.72 3.62 3.36 3.93 4.00 3.50 3.62 3.80 3.60 3.41 4.08
0.79 0.91 0.74 0.83 0.92 1.01 0.90 0.91 1.07 1.24 1.24 1.76 1.63 1.59
0.07 0.07 0.07 0.07 0.07 0.04 0.07 0.04 0.07 0.07 0.09 0.07 0.09 0.09

0.34 0.30 0.31 0.34 0.33 0.38 0.39 0.50 0.35 0.37 0.48 0.46 0.57 0.78

0.39 0.33 0.34 0.34 0.38 0.40 0.43 0.41 0.39 0.41 0.36 0.42 0.45 0.42
0.30 0.24 0.29 0.45 0.47 0.45 0.43 0.46 0.48 0.49 0.57 0.64 0.55 0.65
0.13 0.10 0.07 0.16 0.11 0.10 0.07 0.09 0.14 0.10 0.03 0.05 0.03 0.03
0.04 0.04 0.04 0.05 0.06 0.07 0.06 0.07 0.06 0.06 0.08 0.06 0.09 0.09

Thousand metric tons

67.5 71.7 77.1 81.4 76.0 89.1 97.8 107.7 109.4 115.6 113.4 110.9 109.3 117.5
105.9 102.0 101.1 102.7 80.1 57.5 64.4 62.0 55.8 72.0 57.8 62.7 64.0 66.3

32.7 36.6 35.0 39.4 36.3 34.2 43.3 42.0 39.5 42.5 40.3 24.6 32.9 33.7

74.2 90.6 69.9 107.8 96.6 62.9 67.8 67.1 64.2 73.8 82.4 96.2 103.3 107.5

15.2 15.6 18.0 21.5 17.9 17.9 20.1 17.2 17.1 12.6 21.8 23.9 24.6 25.8

0.8 0.6 1.2 2.0 1.6 1.9 1.8 1.6 1.6 2.1 5.2 5.9 6.2 7.1

21.0 21.7 34.2 31.9 44.8 44.3 42.7 49.2 52.8 55.8 70.9 86.2 97.3 94.5

on metric tons

0.08 0.04 0.04 0.02 0.01 0.11 0.19 0.23 0.14 0.25 0.31 0.48 0.23 0.25
0.66 0.58 0.71 0.90 0.92 1.31 1.39 2.31 2.77 3.74 4.05 5.59 5.86 6.10
0.17 0.30 0.41 0.21 0.16 0.16 0.16 0.19 0.15 0.13 0.17 0.16 0.16 0.15
0.12 0.08 0.10 0.09 0.09 0.12 0.12 0.35 0.30 0.37 0.40 0.65 0.67 0.70
0.06 0.07 0.14 0.16 0.21 0.26 0.28 0.25 0.23 0.28 0.28 0.35 0.39 0.42

0.21 0.19 0.22 0.23 0.29 0.24 0.26 0.26 0.27 0.34 0.32 0.42 0.46 0.50

0.35 0.29 0.33 0.37 0.39 0.37 0.41 0.49 0.46 0.56 0.62 0.67 0.69 0.75



ANNEX TABLE 7E. - FAR EAST:1 VOLUME OF EXPORTS OF MAJOR AGRICULTURAL, FISHERY AND FOREST PRODUCTS

'Excluding Japan. - 'Including paddY converted at 65 percent. - 3 Inc uding refined sugar converted at 108.7 percent. - ZGround-
nuts, copra, palm kernels, soybeans, cottonseed, groundnut oil, coconut oil, palm oil, palm-kernel oil, soybean oil, cottonseed oil. - 'Ex-
cluding reexport of copra from Malaysia, but including unrecorded shipments of copra from Indonesia and the Philippines to Malaysia.- Excluding imports into Malaysia for reexport and exports from Hong Kong, but including unrecorded shipments from Indonesia to
Malay sia.
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1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
1970

(Prelim-
inary)

M Ilion metric tons
AGRICULTURAL PRODUCTS

Maize 0.20 0.19 0.31 0.45 0.71 0.71 0.64 0.89 1.28 0.92 1.37 1.34 1.65 1.71 1.81
Rice (milled equivalent) ° 3.50 3.98 3.23 3.55 3.82 3.85 3.57 4.25 4.26 4.25 3.39 2.64 1.90 1.96 2.17
Sugar (raw equivalent) 1.98 2.03 2.05 1.79 2.20 2.23 2.18 2.68 2.57 2.54 2.58 1.96 2.00 1.93 2.36
Pulses (drY) 0 13 0.12 0.12 0.15 0.15 0.16 0.16 0.20 0.16 0.22 0.22 0.18 0.17 0.21 0.23
Vegetable oils and oilseeds (oil equiv-
alent) 3,3 1.57 1.46 1.23 1.16 1.35 1.42 1.33 1.55 1.55 1.39 1.69 1.47 1.69 1.56 1.68
Oilseed cake and meal 0 SO 0.46 0.59 0.98 0.88 1.01 1.31 1.54 1.63 1.48 1.45 1.34 1.57 1.28 1.49
Coffee (green) 010 0.11 0.08 0.08 0.09 0.16 0.13 0.17 0.15 0.15 0.16 0.25 0.18 0.20 0.26
Tea 046 0.43 0.48 0.45 0.44 0.45 0.47 0.48 0.47 0.48 0.44 0.48 0.42 0.48 0.48
Pepper and pi mento 0.10 0.09 0.08 0.10 0.08 0.10 0.11 0.11 0.09 0.08 0.10 0.13 0.14 0.12 0.11
Cotton (lint) 0.23 0.17 0.18 0.12 0.14 0.10 0.15 0.22 0.23 0.18 0.12 0.24 0.25 0.15 0.15
Jute and kenaf 0.87 0.80 0.94 0.89 0.83 0.75 0.99 0.89 1.00 1.11 1.19 1.06 0.93 0.83 0.81
Rubber (natural)" 1.82 1.83 1.83 2.12 1.85 2.06 2.12 2.09 2.08 2.14 2.04 2.10 2.48 2.58 2.60

Thousand netric tons
FISHERY PRODUCTS

Fresh, chilled or frozen fish 44 9 38.8 40.2 52.6 54.4 54.7 74.9 84.2 99.5 93.3 107.9 214.0 109.6 103.2 134.7
Dried, salted or smoked fish 73 0 66.0 67.0 66.7 55.1 52.3 43.9 40.7 37.6 33.9 46.0 39.8 42.2 40.7 39.3
Crustacea and molluscs, fresh, frozen.
dried, salted, etc . 20 2 25.5 25.3 23.9 26.8 33.3 35.1 39.2 53.8 56.9 58.5 63.8 65.7 76.8 97.5
Fish products and preparations, whether
or not in airtight containers 7 9 7.3 7.9 5.4 4.7 7.6 3.5 4.3 5.6 9.0 8.1 5.1 5.3 4.8 5.8
Crustacean and mollusc products and
preparations, whether or not in airtight
containers 56 6.1 7.4 8.6 9.7 9.8 10.2 9.2 9.6 10.7 11.3 12.7 12.6 11.0 7.5
Oils and fats, crude or refined, of aquatic
animal origi n -- 0.6 1.8 2.4 1.7 1.1 0.4 0.1 0.4 0.3 0.4 0.9 0.8
Meals, solubles and similar animal feed-
stuffs of aquatic animal origin . . . . 3.2 4.2 2.3 7.0 5.7 8.1 11.9 12.4 14.8 21.9 29.2 25.7 24.2 28.7 25.5

Million cibie metres
FOREST PRODUCTS

Broadleaved logs 3 57 3.99 4.66 6.51 6.91 7.81 8.31 10.73 11.69 13.21 14.40 16.55 20.31 23.99 26.67
Sawn hardwood 0.80 0.82 0.86 0.87 1.17 1.01 0.97 1.26 1.63 1.65 1.54 1.63 2.08 2.37 2.34
Plywood 0.03 0.05 0.10 0.20 0.17 0.24 0.31 0.48 0.72 0.86 1.09 1.15 1.71 2.01 1.99



ANNEX TABLE 7F. FAR EAST:1 INDICES OF VOLUME AND VALTJE OF EXPORTS AND IMPORTS DF AGRICULTURAL, FISHERY AND FOREST
PRODUCTS, BY COMMODITY GROUPS

'Excluding mainland China and Japan.
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1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
1970

(Prelim-
inary)

1957-59 aver ge 100
Export volume

AGRICULTURAL. FISIIERY AND
FOREST PRODUCTS 100 99 98 103 102 109 112 121 124 125 124 126 136 136 142

Agricultural products 101 100 93 102 101 108 110 118 118 118 115 115 121 117 123
Food and leed
Beverages and tobacco . . . .

10,
102

107

98

95
105

98

97
Ill
96

116

109

111

112

132

118
135

112

129

115

132

108

111

130
111

123
107
115

118

125
Raw materials 99 96 97 107 96 101 108 108 109 III 106 111 127 125 125

Fishery products 96 95 100 105 103 109 III 119 13$ 116 166 208 176 184 212

Forest products 74 80 93 126 135 147 156 211 257 288 322 358 475 558 584
Sawlogs 71 79 92 129 137 135 165 213 233 263 286 329 405 476 528
Wood-based panels 19 33 84 184 123 204 258 425 655 782 1 017 1 099 1 664 2 012 1 981

Export value

AGRICULTURAI FIST IERY AND
FOREST PRODUCTS 101 100 93 107 111 106 106 118 118 118 118 115 120 129 135

Agricultural products 101 101 93 106 109 103 102 112 111 109 106 101 100 103 108

Food and feed 96 103 96 101 106 110 109 142 151 139 140 128 128 118 134
Eeverages and tobacco . . . . 105 100 104 96 99 102 101 107 105 105 98 111 103 92 105
Raw materials 103 99 86 115 116 99 98 94 86 90 86 77 79 96 90

Fishery products co 96 100 104 105 115 141 164 190 195 237 267 298 343 390

Forest products 84 79 91 130 156 157 178 236 267 301 358 414 531 681 707

Sawlogs 73 75 90 135 173 181 208 271 274 320 392 465 572 772 831
Wood-based panels 21 27 75 197 101 165 247 381 515 539 788 907 1 291 1 515 1 462

Import volume

AGRICULTURAL, FISHERY AN D
FOREST PRODUCTS 88 102 98 100 120 117 117 132 143 145 160 173 174 172 191

Agricultural products 89 103 98 93 121 117 117 133 143 145 158 173 169 165 185

Food and feed 85 102 100 98 117 110 110 130 144 145 159 174 162 156 176
Beverages and tobacco . . . 115 103 93 99 94 121 124 123 88 91 119 111 165 194 163
Raw materials 96 107 90 102 153 156 157 150 158 167 169 198 212 205 246

Fishery products 85 97 103 100 116 103 89 100 101 97 110 110 110 118 128

Forcst products 86 95 90 115 114 128 137 148 187 183 225 226 290 308 327

Sawlogs 80 105 89 106 132 133 202 226 362 415 570 623 865 871 908
Pulp and paper 87 100 87 112 125 150 147 157 165 157 186 183 219 244 262

Import value

AGRICULTURAL, FISHERY AND
FOREST PRODUCTS 90 107 97 96 114 112 112 128 150 145 163 178 181 181 ...
Agricultural products 90 108 98 95 114 111 111 128 149 143 158 174 172 168

Food and feed 84 107 99 94 109 103 104 126 151 142 160 177 171 164 ...
Beverages and tobacco . . 111 104 96 100 94 113 106 107 94 100 125 124 129 170
Raw materials 117 114 90 96 148 158 153 144 156 166 162 163 192 188 ...

Fishery products 86 99 106 95 115 101 101 109 119 115 129 139 157 168 166

Forest products 90 100 88 112 111 124 134 146 192 189 247 253 323 366 399

Sawlogs 83 105 83 112 144 161 233 294 466 499 802 897 1 237 1 420 1 511
Pulp and paper 91 106 87 107 116 139 136 140 151 149 175 173 198 224 253



ANNEX TABLE 7G. - FAR EAST: ESTIMATED CALORIE AND PROTEIN CONTENT OF NATIONAL AVERAGE FOOD SUPPLY PER CAPUT
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'Split years. - 'India and Pakistat. - '1949/-501. - '1968/69. - '1964-66. - 'Fiscal year April-March. - '1968.

Pre-
war

1948-
1950

1963-
1965

1966-
1968 1969 Pre-

war
1948-
1950

1963-
1965

1966-
1968 1969 Pre-

war
1948-
1950

1963-
1965

1966-
1968 1969

mber per day Grammes per day

Ceylon 2 110 2 170 2 210 45.3 47.5 48.0 8.3 8.5 8.5

China (Taiwan) 1 870 1 980 2 340 2 460 2 620 45.1 43.3 59.7 63.4 68.2 15.5 8.3 17.2 19.3 20.9

India' '1 950 31 740 2 000 1 880 '1 940 "52.2 344.9 49.5 48.1 '47.9 '8.2 '5.4 6.0 5.5 5.6

Indonesia '1 750 338.2 '5.2

Japan 2 020 2 410 2 450 2 450 59.7 73.3 74.7 75.1 7.7 25.7 28.3 29.7

Korea, Rep. of .. 2 280 2 420 '2 510 62.5 66.8 '69.0 7.0 7.6 '8.3

Malaysia, West .. '2190 '49.1 '14.7

Pakistan' '1 950 '2020 2 260 2 260 '2350 "52.2 348.3 50.9 51.3 '53.5 '8.2 37.7 9.9 10.0 '10.0

Philippines 2 020 2 000 1 990 48.9 50.9 51.6 16.1 19.1 20.0

Calories Total protein Animal protein



ANNEX TABLE 8A. - NEAR EAST: BASIC DATA ON NATIONAL AGRICULTURE

2 1953. - 2 1956. - 2 1967. - ' 1957. - 61952. - 6 Net domestic product. - 7 1961. - 1951. - 1945. - Tripolitania only. - 1964. -
" 1947.
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Period Population in
agriculture Agricultural GDP

Share of agriculture
in va ue of
total trade

Arable
land per
person in

agri-
culture

Fertilizer
consumption
per hectare

of
arable landExports Imports

Thousands Percent
of total

ACIlion
dollars

Percent
of total

Dollars
per caput Percent Hectares

per caplet
Kilogrammes
per hectare

Cyprus 1950 258 53 29 27 112 144 122 1.68 11
1960 240 40 44 17 185 36 26 1.85 30
1965 230 39 78 22 339 54 21 1.83 44
1963 238 38 92 21 387 56 20 1.82 69

Iran 1950 '10 065 55 ... ... ... ... ... ... ...
1960 12 096 60 1 212 29 100 ... ... 0.96 1

1965 12 195 49 1 631 26 134 8 18 ... ...
1968 14 952 55 1 773 '22 119 6 11 0.76 7

Iraq 1960 12 832 48 269 17 95 ... ... 2.65 -
1965 3 959 48 460 20 116 5 27 1.89 -
1968 4 752 52 112 19 87 4 25 1.58 2

Israel 1950 224 18 0,070 11 313 ... " 1.56 43
1960 7273 13 1230 12 844 38 27 71.51 81
1965 310 12 1250 9 807 30 23 1.29 100
1968 318 12 321 8 1 009 26 19 1.29 112

Jordan 1960 7595 35 40 16 67 ... ... 71.70 2
1965 630 33 97 23 154 54 33 1.79 4
1968 651 31 88 16 135 55 35 2.00 2

Lebanon 1950 ... . .59 .46 - 12
1960 ... ... 18 ... 49
1965 1 213 55 138 12 114 60 36 0.24 48
1967 1 322 53 136 11 103 33 35 0.24 76

Saudi Arabia 1965 3 105 72 205 8 66 ... ... 0.12 18
1967 3 494 70 251 8 72 ... ... 0.23 5

Syria 1960 2 571 56 187 28 73 ... ... 2.48 3

1965 2 877 55 229 28 80 89 27 2.09 3

1963 2 978 52 279 25 94 80 25 1.96 5

Turkey 1950 113 475 72 1 643 49 122 .87 114 1.13 -
1960 20 625 75 2 187 42 106 38 12 1.22 1

1965 22 740 73 2 890 36 127 88 11 1.15 6
1968 23 687 71 4 208 33 178 89 4 1.17 14

Libya 1960 855 72 ... 84 14 ... 103

1965 647 40 71 5 110 1 15 ... ...
1968 1 053 57 72 3 87 -- 15 2.39 4

Sudan, The 1950 13 292 87 - "* 210
1960 ... 579 57 --
1965 10 426 77 '680 "54 65 99 27
1967 11 000 74 744 22 68 99 26 0.64 7

United Arab Republic 1950 '.13 120 64 674 41 51 .91 038 0.19 26
1960 14 706 57 884 31 60 81 32 0.17 84
1965 16 225 55 1 417 29 87 71 37 0.17 122
1967 16 410 52 1 493 30 91 72 44 0.17 116



ANNEX TABLE 8B. - NEAR EAST :1 VOLUME OF PRODUCTION OF MAJOR AGRICULTURAL, FISHERY AND FOREST PRODUCTS
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Excluding Israel. - Paddy converted at 65 percent. - Dry beans, dry peas, broad beans, chick-peas, lentils. - Olive oil, soybeans,
groundnuts, cottonseed, sesame seed, sunflowerseed, rapeseed, linseed, hempseed, castor beans. - Beef and veal, mutton and lamb, pork,
poultry meat. - " Nominal catch (liveweight). - Million cubic metres.

1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
1970

(Prelim-
inary)

Million metric tons .

AGRICULTURAL PRODUCTS

Wheat 15 29 17.65 16.67 16.25 16.75 15.78 18.13 18.14 17.33 18.59 19.09 20.24 20.91 21.35 19.82
Barley 6 14 7.45 6.43 5.94 6.22 5.74 6.98 7.37 6.00 6.62 6.62 6.66 6.79 7.54 6.00
Maize 3 22 2.99 3.40 3.30 3.56 3.40 3.51 3.65 3.74 3.88 4.17 4.07 4.16 4.27 4.32
Rice (milled) 1.63 1.79 1.37 1.72 1.53 1.54 2.34 2.45 2.40 2.34 2.28 2.80 2.98 2.97 2.90
Sugar (centrifugal) 0 72 0.77 0.82 1.00 1.16 0.97 0.94 1.09 1.41 1.25 1.46 1.74 1.77 1.74 1.90
Pulses 086 0.93 0.89 0.87 0.91 0.79 1.05 0.96 1.15 1.16 1.08 1.03 1.03 1.12 1.00
Citrus fruit 0 78 0.90 0.96 0.91 0.94 0.97 1.13 1.27 1.25 1.04 1.63 1.83 1.89 1.99 2.06
Dates 1 36 1.30 1.44 1.25 1.42 1.53 1.53 1.49 1.32 1.37 1.40 1.34 1.22 1.39 1.40
Olive oil 014 0.07 0.13 0.09 0.11 0.18 0.09 0.15 0.18 0.12 0.21 0.15 0.22 0.10 0.15
Cottonseed 1 49 1.69 1.63 1.82 1.90 1.76 2.20 2.19 2.29 2.49 2.27 2.27 2.48 2.68 2.56
Total vegetable oils and oilseeds
(oil equivalent) 0 64 0.59 0.65 0.69 0.69 0.76 0.73 0.83 0.92 0.89 0.94 0.91 0.96 1.01 1.11

Tobacco 0 15 0.16 0.14 0.16 0.17 0.14 0.13 0.16 0.24 0.19 0.22 0.24 0.22 0.18 0.19
Cotton (lint) 079 0.88 0.87 0.98 1.03 0.94 1.20 1.18 1.27 1.39 1.31 1.33 1.44 1.56 1.53
Wool (greasy) 0.11 0.11 0.12 0.13 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.13 0.13 0.14 0.14
Milk (total) 9 07 9.00 9.93 10.15 10.04 9.90 10.08 10.15 10.43 10.68 11.10 11.26 11.48 11.55 11.84
Meat 1 29 1.33 1.33 1.38 1.43 1.48 1.53 1.56 1.56 1.62 1.67 1.67 1.72 1.81 1.84

FISHERY PRODUCTS ° 0.39 0.41 0.43 0.49 0.52 0.50 0.49 0.55 0.50 0.57 0.63

FOREST PRODUCTS

Industrial roundwood 8.1 8.5 8.4 8.4 8.7 8.4 8.8 9.6 10.5 11.2 11.5 12.4 13.0 13.7 14.0

Sawn softwood ' 0 58 0.71 0.64 0.73 0.81 0.81 1.13 1.16 1.37 1.48 1.96 2.04 2.23 2.50 2.50
Sawn hardwood 0 20 0.22 0.28 0.26 0.30 0.28 0.40 0.41 0.45 0.53 0.53 0.60 0.61 0.73 0.73



Excluding Israel.

ANNEX TABLE SC. NEAR EAST:1 INDICES OF FOOD AND TOTAL AGRICULTURAL PRODUCTION

To al agricultural production

1964 1965 1966

Food production

1967 1968 1969
1970

(Prelim-
inarY)

221

Total production
1952-56 average 100

NEAR EAST (developing countries) 141 145 148 153 159 163 163 137 141 145 150 155 159 159

Near East in Africa 142 148 150 154 155 171 173 143 148 153 157 159 171 175

Libya 136 179 189 190 213 194 192 137 195 195 198 222 200 196
Sudan 140 156 165 190 172 205 209 145 153 161 185 164 194 199
United Arab Republic . . . . 143 146 146 142 152 164 165 143 146 152 149 162 168 173

Near East in Asia (develoPing
countries) 139 142 146 151 158 159 157 134 137 141 147 153 154 152

Afghanistan 125 127 123 132 136 140 136 123 125 121 130 134 136 131
Cyprus 125 172 170 212 213 238 243 127 173 174 217 218 244 249
Iran 134 154 155 156 179 173 170 129 146 151 152 172 166 163
Iraq 123 134 135 143 167 165 150 122 135 135 143 168 166 148
Jordan 206 192 134 151 122 138 110 206 190 131 148 119 135 106
Lebanon 176 154 191 211 208 190 192 174 182 189 211 206 187 189
Saudi Arabia 133 142 146 147 145 150 152 133 142 1-16 147 145 150 152
Syria 164 163 126 151 145 155 138 145 141 109 145 132 145 121
Turkey 146 141 157 160 168 166 171 140 137 151 152 160 161 166
Yemen Arab Rep. 99 99 97 97 94 94 100 98 98 96 96 94 94 100
Yemen, People's Dem. Rep. 117 124 110 II 1 102 140 115 112 111 113 110 109 130 123

Per caput production

NEAR EAsT (developing countries) 109 109 108 109 110 110 107 106 106 106 107 108 107 104

Near East in Africa 109 112 110 110 108 116 114 110 111 112 112 111 116 115

Libya 96 122 125 121 131 115 110 97 132 129 127 137 119 112
Sudan 105 115 117 132 116 134 133 109 112 115 128 110 127 126
United Arab RePublic . 112 112 109 104 108 114 112 112 112 113 109 115 116 117

Near East in Asia (developing
countries) 107 107 107 108 110 107 102 103 103 103 105 106 104 99

Afghanistan 106 105 99 105 105 106 99 104 103 98 103 104 103 96
Cyprus 112 151 148 180 179 197 198 113 153 150 185 183 202 204
Iran 101 113 111 108 120 113 108 98 107 108 105 115 108 103
Iraq 90 95 92 95 106 101 89 39 95 93 94 107 102 88
Jordan 154 140 94 103 81 89 68 154 138 92 101 78 87 66
Lebanon 131 133 134 145 138 123 120 130 132 133 144 137 121 119
Saudi Arabia 100 103 102 99 94 95 93 100 103 102 99 94 95 93
Syria 123 120 90 104 98 101 87 109 104 77 100 89 95 76
Turkey 112 105 114 113 116 111 112 107 102 110 108 111 108 108
Yemen Arab Rep. 80 78 74 73 69 68 70 79 78 74 73 69 68 70
Yemen, People's Dem. Rep. 96 99 86 85 77 103 83 92 39 89 84 82 95 89

1970
(Prelim-
inary

1964 1965 1936 1937 1968 1969



ANNEX TABLE 8D. - NEAR EAST:1 VOLUME OF IMPORTS OF MAJOR AGRICULTURAL, FISHERY AND FOREST PRODUCTS
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' Excluding Israel. - 2Includ'ng paddy converted at 65 percent. - 'Including refined sugar converted at 108.7 percent. - 'Ground-
nuts, copra, soybeans, sunflowerseed, castor beans, linseed, cottonseed, olive oil, groundnut oil, coconut oil, palm oil, palna-kernel
soybean oil, sunflowerseed oil, linseed oil, castor oil, cottonseed oil. - ' Million head. - ° Million cubic metres.

1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
1970

(Prelim-
inary)

1147Mon tnetric ton

1.85 2.18 2.01 2.61 3.70 3.91 3.47 4.14 3.30 4.47 4.33 4.02 4.64 3.04 3.97
0.09 0.11 0.07 0.14 0.09 0.15 0.31 0.26 0.50 0.22 0.29 0.30 0.33 0.20 0.21
0.23 0.25 0.19 0.35 0.35 0.41 0.34 0.25 0.35 0.35 0.34 0.33 0.32 0.37 0.34
0.89 0.88 0.97 1.04 1.10 1.46 1.07 0.85 1.23 1.74 1.41 1.29 1.03 0.86
0.10 0.08 0.11 0.06 0.05 0.05 0.05 0.06 0.06 0.05 0.05 0.05 0.04 0.05

0 06 0.09 0.11 0.14 0.13 0.10 0.23 0.26 0.26 0.18 0.19 0.23 0.21 0.26
1.63 0.94 1.13 1.62 1.23 1.53 2.37 2.30 2.84 2.71 3.07 2.63 3.79 2.94

Thousand metric tons

2.5 1.8 3.0 4.5 4.9 5.6 6.5 6.9 8.5 13.7 23.8 21.5 13.6 4.5 1.1
4.5 6.4 5.2 5.4 4.4 4.0 2.8 2.1 2.9 2.9 8.8 1.9 2.4 3.7 1.0

10 9 12.6 6.3 10.1 9.0 10.1 10.9 9.1 9.0 6.9 5.5 5.8 3.8 3.9 5.4

0 5 1.8 2.6 2.7 0.5 0.8 0.7 0.6 0.4 0.8 0.9 0.3 0.8 0.7 0.8

Alillion 'net* ton

0.47 0.58 0.55 0.55 0.67 0.76 0.83 0.84 1.02 1.06 1.24 1.08 0.78 0.86 0.90
0.16 0.18 0.20 0.20 0.24 0.27 0.28 0.28 0.27 0.31 0.37 0.46 0.46 0.46 0.47

AGRICULTURAL PRODUCTS

Wheat and wheat flour (wheat
equivalent)
Maize
Rice (milled equivalent) . . .

Sugar (raw equivalent) . .

Dates
Vegetable oils and oilseeds (oil
equivalent)
Sheep, lambs and goats . . .

FISHERY PRODUCTS

Fresh, chilled or frozen fish . .

Dried, salted or smoked fish . .

Fish products and prepara.ions,
whether or not in airtight con-
tainers
Oils and fats, crude or refined, of
aquatic animal origin

FOREST PRODUCTS

Sawn softwood °
All paper and paperboard . .
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Excluding Israel Including paddy converted at 65 percent. - ' Changes, mandarines and lemons. - Million head.

ANNEX TABLE 8E. - NEAR EAST VOI.UME OF EXPORTS OF MAJOR AGRICULTURAL, FISHERY AND FOREST PRODUCTS

1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
1970

(Prelim-
inary)

Million tnetric tons
AGRICULTURAL PRODUCTS

Wheat and wheat flour (wheat equivalent) 0.42 0.42 0.27 0.42 0.08 0.04 0.29 0.23 0.26 0.09 0.10 0.12 0.25 0.10 0.05
Barley 0.78 0.53 0.58 0.26 0.02 0.16 0.76 0.54 0.29 0.47 0.19 0.07 0.15 0.36 0.30
Rice (milled equivalent) ' 023 0.30 0.39 0.05 0.31 0.23 0.14 0.38 0.54 0.37 0.36 0.44 0.58 0.78 0.66
Potatoes 0.12 0.12 0.10 0.18 0.24 0.14 0.24 0.20 0.19 0.18 0.23 0.24 0.21 0.25 0.30
Pulses (drY) 0 21 0.14 0.09 0.10 0.08 0.09 0.18 0.18 0.20 0.31 0.14 0.18 0.12 0.13 0.11
Citrus fruit 010 0.10 0.12 0.13 0.16 0.15 0.16 0.18 0.19 0.23 0.27 0.27 0.33 0.41 0.42
Dates 0.30 0.27 0.27 0.31 0.29 0.22 0.26 0.37 0.31 0.30 0.32 0.30 0.28 0.33 0.39
Oilseed cake and meal 0 29 0.24 0.31 0.31 0.29 0.34 0.42 0.49 0.54 0.64 0.67 0.62 0.69 0.69 0.72
Sheep, Iambs and goats 0.95 0.23 0.47 0.69 0.71 0.90 1.32 1.25 1.15 1.43 1.26 1.08 1.32 1.16 1.15
Cotton (lint) 0.51 0.55 0.54 0.76 0.72 0.66 0.70 0.84 0.80 0.83 1.00 0.90 0.87 0.81 1.02

Thousand metric tons
FISHERY PRODUCTS

Fresh, chilled or frozen fish 258 25.6 10.4 7.6 13.1 10.7 8.9 9.5 10.9 14.7 13.5 9.8 12.6 7.0 4.2
Dried, salted or smoked fish 11 7 7.9 5.5 5.3 8.2 7.7 4,7 6.2 6.7 8.3 9.9 10.0 6.6 5.6 7.3
Crustacea and molluscs, fresh, frozen,
dried, salted, etc . 0 6 0.5 0.4 0.9 1.3 2.8 5.1 4.0 3.5 3.6 2.8 4.6 2.6 3.2 1.0
Fish products and preparations, whether
or not in airtight containers 0 9 1.2 2.3 1.1 0.6 0.6 0.6 0.6 0.3 0.4 0.7 0.4 0.3 0.3



ANNEX TABLE 8F. NEAR EAST:1 INDICES OF VOLUME AND VALUE OF EXPORTS AND IMPORTS OF AGRICULTURAL, FISHERY AND FOREST
PRODUCTS, BY COMMODITY GROUPS

Excluding Israel.
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1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
1970

(Prelim-
inary)

1957-59 average = 100
Export volume

AGRICULTURAL, F1SFIERY AND
FOREST PRODUCTS 91 99 89 111 109 106 119 124 123 132 142 136 135 135 151

Agricultural products 91 99 89 111 109 106 119 125 123 132 143 136 136 136 152

Food and feed 112 109 98 93 105 104 139 136 137 151 125 128 143 167 149

I3everages and tobacco . S6 126 82 92 81 117 119 68 80 96 113 129 119 110 117

Raw materials 83 89 87 124 117 105 110 132 127 132 156 141 137 128 160

Fishery products 130 125 100 75 95 98 94 89 85 102 113 107 83 63 50

Forest products 144 97 119 84 124 149 164 168 184 232 270 175 135 166 160

Export value

AGRICULTURAL, FISHERY AND
FOREST PRODUCTS 101 110 91 99 103 96 102 113 114 123 127 124 129 135 133

Agricultural products 101 110 91 99 102 96 101 113 114 123 127 123 129 135 138

Food and feed 120 111 98 92 98 97 135 140 143 156 145 149 170 193 168

Beverages and tobacco . 89 133 82 85 62 79 86 67 84 85 97 114 96 87 83

Raw materials 95 105 90 105 113 99 91 111 107 117 125 114 119 120 137

Fishery products 117 111 97 92 108 116 113 115 129 152 161 183 151 157 106

Forest products 152 98 118 34 132 156 176 196 200 248 295 191 148 197 191

Import volume

AGIOCULTURAL. FISHERY AND
FOREST PRODUCTS 85 96 94 110 123 135 136 139 147 166 171 171 170 154

Agricultural products 86 95 94 111 124 137 138 141 149 169 171 174 173 155

Food and feed 87 96 92 112 130 145 145 149 159 183 175 180 178 155

Beverages and tobacco . 85 97 99 104 100 109 103 110 114 117 148 135 133 130

Raw materials 69 84 96 120 147 144 185 172 174 215 217 267 292 293

Fishery products 95 110 78 111 96 108 113 104 112 131 200 177 123 71

Forest products 83 101 99 100 116 122 118 118 135 143 166 152 149 151 158

Import value

AGRICULTURAL, FISHERY AND
FOREST PRODUCTS 87 104 92 104 114 125 123 135 157 163 169 160 157 141

Agricultural Products 87 104 92 104 114 125 124 138 160 165 169 161 158 139

Food and feed 87 105 89 106 119 133 132 152 178 181 181 174 173 144
Beverages and tobacco . 91 104 96 99 95 94 88 88 96 103 128 108 98 102

Raw materials 72 94 99 107 144 167 197 181 186 213 197 221 221 251

Fishery products 79 112 83 105 109 110 113 103 113 128 142 140 113 48

Forest products 86 106 98 97 115 121 112 113 135 147 170 154 153 166 180



ANNEX TABLE 8G. - NEAR. EAST: ESTIMATED CALORIE ANO PROTEIN CONTENT OF NATIONAL AVERAGE FOOD SUPPLY PER CAPUT

'Split years. - 21963/-65/. - 1968/-69/. - 41963-65. - 1966167
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Afghanistan
Iran
Iraq

1960-
1962

1964-
1966 1969 1960-

1962
1964-
1966 1969 19 60-

1962
1964-
1966 1969

N mber per day

2 060
2 030
2 050

65.4
55.2
57.8

Grammes per day

7.8
11.7
13.6

Israel' 2 820 '2 830 '2 930 84.5 '86.3 '89.7 36.0 '39.7 '43.1
Jordan 2 220 2 400 61.5 64.8 9.9 11.3
Lebanon 2 160 2 360 61.2 69.9 18.0 20.4

Libya 1 730 .1 830 2 540 47.2 .48.7 63.9 9.3 .10.2 17.8
Saudi Arabia 2 080 56.2 9.5
Sudan, The 2 090 58.9 18.7
Syria . 2 450 69.2 11.7
Turkey,
United Arab Republic' 2 690

2 760
"2 870 '2 960 77.3

77.9
'82.6 "76.3 10.7

14.8
'11.1 '10.7

Calories Total protein Animal protein



ANNEX TABLE 9A. - AFRicA: BASIC DATA ON NATIONAL AGRICULTURE
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Period Population in
agriculture uraAgricultl GDP

Share of agriculture
in value of
total trade

Arable
land per
person in

agri-
culture

Fertilizer
consumption
per hectare

of
arable landExports Imports

Thousands Percent
of total

Million
dollars

Percent
of total

Dollars
per caput Percent Hectares

per caput
Kilogrammes
per hectare

Algeria 1950 06 010 71 672 34 112 .. 0.97 6

1960 ... ... .678 21 ... ... 8

1965 7 150 60 0449 17 63 ... ... 0.95 6

1968 7 428 57 ... ... 0.91 8

Cameroon 1960 ... 245 48 ... ... ...
1965 4 368 84 295 47 52 81 15 ... ...
1967 4 631 83 389 51 84 95 13 1.58 2

Congo. Elena. Rep. of the . . 1950 09 084 84 37 ... '51 09 5.39
1960 ... ... 33 ... ... ... ...
1965 10 945 70 0237 26 22 ... ... ... --
1968 11 501 69 242 21 21 60 15 6.26

Ethiopia 1960 018 900 90 '694 68 37 ... ... 0.61
1965 20 120 89 791 62 40 98 8 0.62 --
1967 20 970 87 809 58 39 99 10 0.61

Gabon 1960 '230 74 35 27 154 ... ... 0.55
1965 388 84 44 26 113 46 16 ...
1967 392 82 47 022 120 34 16 0.32

Ghana 1960 3 944 58 767 51 194 75 19 1.35 _..._

1965 4 642 60 0891 51 192 85 13 0.55 2

1968 4 895 58 691 37 141 96 18 0.58 1

Ivory Coast 1960 ... ... 247 50 ... ... ... ... ...
1965 3 105 81 338 42 109 94 19 0.66 6
1967 3 920 85 380 041 97 92 18 2.26 1

Kenya 1960 ... ... 252 40 ... 78 8 ... 6

1965 7 821 84 316 34 40 74 14 ... ...
1968 8 406 82 422 35 50 58 12 0.20 17

Liberia 1960 0810 81 ... 40 ... 51 17 ... --
1965 856 80 75 27 88 25 17 4.77 --
1968 886 78 76 23 86 20 22 4.35

Malawi 1950 002 078 92 ... ... ... ... 1.37 --
1960 72 765 79 74 58 27 ... ... 1.06 1

1965 3 158 80 88 36 31 92 17 0.40 4

1968 3 284 77 85 35 26 90 15 0.89 2

Morocco 1950 016 390 71 491 32 ... ... 1.24 2

1960 6 496 56 518 32 80 ... ... 1.32 5

1965 7 295 55 633 33 87 55 42 1.08 6

1968 7 533 52 970 35 129 57 32 1.05 12

Nigeria 1950 ... ... 961 67 '89 '11 --
1960 ... ... 1 979 63 ... 89 14 ... --
1965 46 196 79 2 372 55 51 66 10 ... ...
1966 49 016 77 2 517 56 51 57 11 0.45 1

Rhodesia 1960 ... ... 142 18 ... ... ... 30

1965 3 195 75 188 19 59 44 14 ... ...
1968 3 548 72 150 16 42 ... ... 0.52 47

Senegal 1960 ... ... ",.231 34 ... ... ... ... 1

1965 2 605 75 235 33 90 88 41 ... ...
1968 2 709 74 218 30 80 83 42 2.11 2

South Africa 1950 2 687 22 642 18 239 ... ... 2.57 18

1960 6 995 44 835 12 119 42 10 1.72 18
1965 5 200 29 1 052 10 202 40 9 ... ...
1968 5 360 27 1 350 10 250 39 8 2.16 41

Tanzania 1960 ... ... 316 61 83 8 ... ...
1965 10 932 95 370 54 34 83 9 1.09 1

1968 11 776 94 411 50 35 74 11 1.00 1



ANNEX TABLE 9A. AFRICA: BASIC DATA OF NATIONAL AGRICULTURE (concluded)

1948. 1958. 3 1964. '1959. 1947. 1951. '1961. 1962. 1966. 01949. Average 1952-1954. 1958/60." 1967.
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Period Population
agriculture

Share of agriculture

in Agricultural 0151'0151'total trade land per consumption
in va ue of Arable Fertilizer

Exports Imports culture arable land

person in per hectare
agri- of

Thousands Percent Million Percent Dollars Hectares KilogranuneAPercentof total dollars of total per cam per caput per hectare
Togo 1960 "1 308 91 .. ... ...... 1.65 ....

1965 1 295 79 81 50 62 62 18 1.67 ...
1966 1 365 77 94 47 69 53 23 1.53

.
Tunisia 1960 ... .. "169 25 ... ... ... 3

1965 2 630 60 187 23 71 51 21 1.65 5

1968 2 778 58 159 17 57 38 28 1.62 6

Uganda 1960 I5 329 87 260 61 45 88 6 00.51 I

1965 6 870 91 369 59 54 85 8 0.55 1

1968 7 239 89 405 "58 56 83 10 0.67 1

Zambia 1950 1 423 77 ... ... ... ... ... ... ...
... ...1960 56 11 ... 5... ......

1965 3 005 81 154 10 51 3 11..
1968 3 177 78 101 9 32 1 10 1.51 4



ANNEX TABLE 9B. - AFRICA:i VOLUME OF PRODUCTION OF MAJOR AGRICULTURAL, FISHERY AND FOREST PRODUCTS
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'Excluding South Africa. - 'Paddy converted at 65 percent. - 'Dry beans, dry peas, broad beans, chick-peas, lenti s. - "Olive oil,
palm oil, soybeans, groundnuts, cottonseed, sesame seed, sunflowerseed, rapeseed, copra, palm kernels, linseed, henmsee(1, castor beans.
- 'Beef and veal, mutton and lamb, pork, poultry meat. - 'Nominal catch (liveweight). - 'Million cubic metres.

1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
1970

(Prelim-
inary

Milhon metric ton.
AGRICULTURAL PRODUCTS

Wheat 3.88 3.35 3.69 3.39 4.05 2.46 4.24 4.56 3.97 4.46 3.01 3.97 5.62 4.23 4.94
Barley 3.84 2.48 3.59 3.03 3.60 2.12 3.66 4.06 3.18 3.38 2.24 3.17 5.40 4.13 3.96
Maize 7.15 7.39 7.56 8.39 8.61 8.07 8.85 9.08 9.11 9.11 11.12 10.88 11.00 11.48 10.63
Millet and sorghum 7 46 7.22 8.30 8.40 8.63 9.06 10.10 10.63 11.13 10.76 10.69 10.91 9.76 10.81 10.48
Rice (milled equivalent)' . . . . 1.84 2.11 2.06 2.11 2.26 2.11 2.28 2.32 2.48 2.35 2.51 2.94 2.85 3.16 3.11
Sugar (cent rifugal) 1 18 1.26 1.19 1.37 1.12 1.51 1.53 1.86 1.74 2.02 2.11 2.21 2.29 2.55 2.53
Pulses 1 41 1.33 1.40 1.48 1.53 1.39 1.52 1.66 1.64 1.76 1.71 1.71 1.92 2.09 1.98
Citrus fruit 0.95 1.02 1.07 1.14 1.24 1.26 1.28 1.32 1.53 1.40 1.53 1.59 1.76 1.75 1.89
Bananas 0.81 0.87 0.85 0.93 0.89 0.88 0.97 1.00 1.01 1.05 1.02 1.09 1.07 1.09 1.09
Olive oil 0.16 0.08 0.18 0.08 0.19 0.08 0.09 0.15 0.14 0.12 0.06 0.10 0.13 0.07 0.14
Groundnuts 3 15 3.88 3.37 3.18 3.72 3.93 4.39 4.38 4.16 5.06 5.02 4.53 4.37 4.37 3.57
Total vegetable oils and oilseeds
(oil equivalent) 2.90 3.01 2.97 2.83 3.11 3.02 3.16 3.25 3.20 3.43 3.33 3.00 3.11 3.25 3.06
Coffee 0.48 0.53 0.63 0.69 0.84 0.74 0.96 1.03 1.08 1.19 1.03 1.28 1.16 1.31 1.31
Cocoa 0.59 0.45 0.57 0.66 0.87 0.83 0.85 0.90 1.20 0.86 0.97 0.98 0.84 1.01 1.08
Wine 2 22 1.SS 1.79 2.30 1.97 1.73 1.60 1.72 1.48 1.93 1.02 0.88 1.27 1.03 0.98
Tobacco 0.14 0.14 0.14 0.16 0.18 0.18 0.18 0.16 0.22 0.22 0.21 0.18 0.16 0.16 0.17
Cotton 0.27 0.29 0.31 0.29 0.31 0.25 0.30 0.33 0.35 0.36 0.42 0.42 0.45 0.55 0.56
Sisal 0 31 0.32 0.35 0.37 0.36 0.37 0.40 0.41 0.43 0.41 0.41 0.39 0.37 0.38 0.37
Rubber (natural) 0.12 0.12 0.13 0.14 0.15 0.14 0.15 0.15 0.16 0.16 0.18 0.17 0.18 0.19 0.21
Wool (greasy) 0 04 0.04 0.04 0.04 0.04 0.03 0.04 0.04 0.03 0.04 0.04 0.04 0.05 0.05 0.05
Milk (total) 4 83 4.91 4.94. 5.10 5.24 5.21 5.10 5.23 5.38 5.58 5.79 5.96 6.17 6.44 6.53
Meat 2.14 2.18 2.22 2.23 2.32 2.39 2.40 2.37 2.37 2.47 2.60 2.65 2.73 2.78 2.85
Eggs 0.21 0.22 0.23 0.24 0.25 0.26 0.26 0.27 0.29 0.30 0.31 0.32 0.32 0.33 0.34

FISHERY PRODUCTS ° 1.34 1.38 1.47 1.50 1.75 1.8)) 2.03 2.08 2.11 2.31 2.49

FDREST PRODUCTS

Fuelwood ' 153.0 153.8 154.6 158.4 164.0 167.2 168.7 187.6 189.6 194.7 199.7 204.7 208.4 212.0 215.0
Industrial roundwood 13.8 14.8 16.8 17.8 18.5 18.3 18.5 19.6 20.6 21.6 22.1 23.1 24.1 25.2 25.3
Sawn softwood 0.23 0.19 0.19 0.20 0.24 0.23 0.25 0.23 0.25 0.27 0.27 0.30 0.27 0.28 0.30
Sawn hardwood 1 4 1.4 1.6 1.6 1.6 1.8 1.7 1.7 1.8 2.0 2.0 2.0 2.2 2.4 2.4
Plywood7 0.07 0.08 0.09 0.10 0.10 0.11 0.14 0.17 0.18 0.20 0.16 0.17 0.18 0.19 0.20
All paper and paperboard . . . 0.08 0.07 0.08 0.09 0.09 0.10 0.08 0.09 0.10 0.10 0.10 0.13 0.13 0.13 0.14



ANNEX TABLE 9C. AFRICA:1 INDICES OF FOOD AND TOTAL AGRICULTURAL PRODUCTION
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1964 1965

Total

1966

agricultural

1967

production

1970
(Prelim-
inary)

1964 1965

Food production

1968 1969
1970

(Prelim-
inary)

1968 1969 1966 1967

Total production 1952-56 average = 100

AFRICA (developing countries,
excl. Near East in Africa) . 132 134 134 138 142 147 148 127 128 128 132 137 140 141

Northwestern Africa 100 108 87 100 130 109 118 102 109 87 100 131 109 119
1,

Algeria 77 39 68 82 97 88 94 79 91 68 33 98 89 94
Morocco 120 130 108 122 174 138 146 122 132 108 123 178 140 148
Tunisia 121 116 100 102 113 99 129 121 116 98 102 112 97 129

Western Africa 131 150 130 130 144 155 157 148 145 148 145 140 149 150

Dah.oMeY 115 115 117 119 127 130 139 115 114 116 116 120 123 129
Gambia 154 178 189 166 185 203 150 154 178 189 166 185 203 150
Ghana 189 164 170 180 167 182 191 188 164 168 179 166 181 190
Guinea . 126 123 122 126 130 136 143 127 123 125 127 130 136 141
Ivory Coast 194 210 183 238 218 249 239 170 163 179 189 190 206 207
Liberia 119 125 126 134 139 142 152 117 119 114 115 117 117 118
Mali 120 122 126 133 127 135 130 116 120 122 127 119 127 121
Mauritania 136 139 138 138 141 141 142 136 139 138 138 14-1 141 142
Niger 166 161 169 186 176 190 179 165 159 168 184 174 188 177
Nigeria 140 140 143 128 125 134 141 139 138 141 127 124 132 137
Senegal 164 181 159 186 153 172 136 164 180 158 186 152 170 133
Sierra Leone 128 133 137 139 141 137 146 125 129 136 136 138 135 141
Togo 185 188 191 208 220 226 224 180 181 194 204 213 219 215
Upper Volt a 204 210 201 197 200 217 166 204 210 196 194 192 209 194

Central Africa 122 124 129 132 139 145 114 I 112 113 117 119 125 130 131

Angola 163 170 178 182 177 187 192 123 127 128 131 134 138 142
Cameroon 162 162 162 187 192 197 192 149 138 139 159 163 164 164

Central African Rep 132 136 142 152 159 160 155 140 140 142 150 153 152 156

Chad 118 117 123 115 131 119 118 112 113 113 107 116 Ill 114

Congo, People's Rep. of the 133 119 125 136 131 139 140 134 117 120 137 128 136 138

Congo, Dem. Rep, of the . 93 97 103 100 109 119 119 92 97 103 99 108 117 117

Gabon 148 150 156 162 169 170 178 144 146 152 158 165 166 174

Eastern Africa 134 137 144 147 149 159 1571 125 128 136 139 142 150 147

Burundi 117 119 122 124 127 140 151 114 118 120 120 124 138 147

Et h io pia 135 136 140 147 152 153 156 125 128 131 134 138 139 142

Keny 134 133 145 148 155 162 167 123 123 130 137 145 147 150

Madagascar 124 124 127 146 149 180 154 122 120 126 143 146 189 154

Malawi 149 173 195 202 176 189 180 154 170 205 216 185 201 176

Mauritius 99 127 111 125 119 130 116 100 126 109 122 116 127 112

Mozambique 134 129 137 142 157 155 161 132 130 132 138 156 150 154

Rhodesia 183 185 187 175 151 175 164 151 160 174 169 162 180 163

Rwanda 91 102 111 125 132 138 143 89 99 110 122 129 135 139

Somalia 112 114 115 120 115 118 117 111 114 115 120 115 117 116

Tanzania 139 140 162 155 153 163 164 132 130 151 145 147 153 152

Uganda 141 147 144 144 150 164 161 127 129 133 136 142 146 146
Zambia 147 155 194 185 159 173 157 135 150 194 190 158 174 158

Southern Africa (developing
countries) 115 119 129 130 136 138 138 I 120 123 136 138 140 144 144

Botswana 100 103 129 119 103 133 127 100 103 129 119 103 133 127

Lesotho 105 107 110 109 119 112 108 104 107 109 109 115 106 102



ANNEX TABLE 9C. AFRICA:1 INDICES OF FOOD AND TOTAL AGRICULTURAL PRODUCTION (concluded)

' Excluding South Africa.
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1964 1965 1966 1967 1968 1969
1970

(Prelim-
inary)

1964 1965 1966 1967 1968 1969
1970

(Prelim-
inary)

1952-56 average --- 100

Per caput production

AFRICA (developing countries, excl.
Near East in Africa) 104 103 100 101 101 102 100 100 99 96 97 97 97 95

Northwestern Africa 80 84 66 74 93 76 79 81 85 66 74 94 76 80

Algeria 62 70 53 62 71 63 65 64 72 53 62 71 63 65

Morocco 91 96 78 85 117 90 93 93 98 78 86 120 91 94

Tunisia 105 99 83 83 90 76 93 106 99 82 83 89 75 93

Western Africa 115 111 108 105 99 103 102 113 108 107 102 96 99 97

Dahomey 87 84 84 83 86 85 89 87 83 82 81 81 81 82

Gambia 131 148 155 133 145 156 113 131 148 155 133 145 156 113

Ghana 145 123 124 128 115 123 125 144 122 122 127 114 122 114

Guinea 92 88 85 85 86 88 90 93 88 87 86 86 88 89

Ivory Coast 140 146 124 156 138 153 142 122 113 121 124 121 127 123

Liberia 102 105 103 109 111 112 118 100 100 94 93 94 92 91

Mali 99 99 100 104 97 101 96 96 98 97 99 91 95 89

Mauritania 116 117 113 112 Ill 109 108 116 117 115 112 111 109 108

Niger 129 121 124 133 122 129 118 128 120 124 132 122 127 117

Nigeria 104 101 100 87 82 85 87 103 99 99 86 82 84 85

Senegal 131 141 21 140 112 123 96 131 140 120 139 111 122 94

Sierra Leone 115 118 120 119 119 114 120 112 114 118 117 117 113 116

Togo 148 147 145 154 159 159 154 144 141 147 151 154 154 148

Upper Volta 174 176 165 158 157 167 150 174 175 160 155 151 160 146

Central Africa 101 101 103 103 106 109 106 93 92 93 93 96 97 96

Angola . 141 145 149 151 145 151 150 106 108 107 108 110 111 Ill
Cameroon 134 131 127 144 145 146 139 123 111 109 123 124 121 119

Central African Republic . . 112 112 115 120 123 121 115 118 115 115 119 118 115 115

Chad 102 99 103 95 107 95 93 97 96 95 89 94 89 90

Congo, People's Rep, of the . . 113 99 103 II 1 106 111 Ill 114 98 99 112 104 109 108

Congo, Dem. Rep. of the. . 75 76 79 75 80 86 84 74 77 79 75 79 85 82

Gabon 137 137 141 145 149 149 153 133 133 138 142 146 145 150

Eastern Africa 107 107 110 110 108 113 108 100 100 104 104 103 107 101

'Burund i 96 96 96 96 96 104 110 93 94 94 93 94 102 107

Ethiopia 114 112 114 117 118 116 116 106 106 107 106 107 105 105

Kenya 100 96 102 101 103 105 105 92 89 92 93 96 95 94

Madagascar 97 95 95 107 106 126 105 96 92 94 105 105 132 105

Malawi 118 133 145 146 124 129 119 122 131 153 156 130 137 117
Mauritius 74 92 79 87 81 87 77 74 92 77 85 79 85 74
Mozambique 117 1 1 1 117 121 130 127 130 116 112 113 117 129 123 124

Rhodesia 135 132 130 117 98 110 99 111 115 121 113 105 113 99

Rwanda 67 73 77 84 86 88 88 66 71 76 83 84 86 86

Somalia 90 90 89 90 85 85 82 90 90 88 90 85 85 82

Tanzania 110 108 122 114 109 113 111 104 100 113 106 105 107 103

Uganda 110 112 107 104 106 113 108 99 98 99 99 100 101 98

Zambia Ill 113 138 128 106 111 98 102 110 138 131 105 112 99

Southern Africa (developing
countries) 87 88 93 91 92 91 89 91 91 98 97 95 95 93

Botswanl 75 75 91 82 69 86 80 75 75 91 82 69 86 80
Lesotho 80 80 79 77 81 74 69 79 79 79 76 78 70 65

Total agricultural production Food production



ANNEX TABLE 9D. - AFRICA:1 VOLUME OF IMPORTS OF MAJOR AGRICULTURAL FISHERY AND FOREST PRODUCTS
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Excluding South Africa. - Including paddy converted at 65 percent. - Including refined sugar converted at 108.7 percent. - ` Mil-
lion head. - Million cubic metres.

1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
1970

(Prelhn-
inary)

Minton metric tons
AGR1cuLTURAL PRODucTs

Wheat and wheat flour (wheat
equivalent) 0.83 0.94 0.79 1.29 1.57 1.91 1.89 1.47 1.09 1.71 2.06 2.97 2.74 2.05 2.50
Barley 0.07 0.02 -- 0.01 0.37 0.24 0.06 0.07 0.08 0.09 0.12 0.05 0.07 0.02
Rice (milled equivalent)" . . . . 0.32 0.42 0.34 0.49 0.45 0.47 0.56 0.49 0.60 0.65 0.70 0.58 0.59 0.55 0.55
Sugar (raw equivalent) ' . . . 0.95 1.00 1.01 1.08 1.12 1.10 1.22 0.98 1.03 1.14 1.20 1.25 1.15 1.00
Potatoes 0.26 0.27 0.29 0.26 0.31 0.34 0.24 0.20 0.19 0.16 0.16 0.12 0.16 0.15
Cattle 0.21 0.21 0.22 0.23 0.27 0.29 0.27 0.30 0.25 0.21 0.26 0.19 0.22 0.25
Sheep, lambs and goats . . . . 0.32 0.28 0.25 0.33 0.38 0.25 0.40 0.60 0.40 0.19 0.24 0.24 0.26 0.28
Wine 0 33 0.25 0.20 0.22 0.26 0.30 0.22 0.22 0.22 0.26 0.27 0.25 0.26 0.24

Thousand metric tons
FisDERY PRODucTs

Fresh, chilled or frozen fish . . 24.3 25.2 28.2 29.8 37.3 55.0 55.7 72.8 62.8 65.9 81.6 58.1 71.6 82.1 84.0
Dried, salted or smoked fish . . 93.3 100.2 94.6 95.7 99.5 99.7 97.0 101.0 91.8 85.8 97.3 86.6 71.4 67.4 71.0
Crustacea and molluscs, fresh,
frozen, dried, salted, etc.. . . . 2.6 3.4 3.4 3.3 4.1 3.9 1.9 1.2 2.1 0.7 0.8 0.7 1.5 0.5 0.5
Fish products and preparations,
whether or not in airtight con-
tainers 33 0 35.4 31.9 38.1 40.2 39.5 31.3 31.1 29.6 33.8 32.8 26.4 29.4 29.7 27.5
Oils and fats, crude or refined. of
aquatic animal origin 0.5 0.2 0.4 0.5 0.7 1.0 1.9 1.7 2.3 1.7 0.8 0.8 1.7 2.0 2.0
Meals, solubles and similar animal
feedstuffs of aquatic animal origin 5.9 6.8 6.6 6.6 6.0 7.9 7.6 8.7 6.2 9.4 10.1 11.5 11.0 17.0 18.0

Aldlion metr'c tons

FOREST PRODUCTS

Sawn softwood' 0.54 0.53 0.63 0.64 0.71 0.50 0.44 0.44 0.55 0.48 0.54 0.57 0.63 0.68 0.70
Sawn hardwood 0.14 0.16 0.15 0.14 0.15 0.12 0.12 0.13 0.12 0.17 0.19 0.17 0.18 0.18 0.18
Newsprint 0.03 0.03 0.03 0.04 0.05 0.05 0.05 0.05 0.03 0.04 0.05 0.04 0.03 0.03 0.03
Other paper and paperboard . . 0.10 0.12 0.14 0.12 0.14 0.15 0.15 0.18 0.19 0.23 0.24 0.26 0.34 0.37 0.41



ANNEX TABLE 9E. - AFRICA :1 VOLUME OF EXPORTS OF MAJOR AGRICULTURAL, FISHERY AND FOREST PRODUCTS

AGRICULTURAL PRODUCTS

Wheat and wheat flour (wheat equiv-
alent)
Barley
Maize
Sugar (raw equivalent)
Bananas
Citrus fruit
Pulses (dry)
Groundnuts and oil (oil equivalent)
Palm kernels and oil (oil equivalent)
Palm oil
Oilseed cake and meal
Cattle 4
Sheep, lambs and goats s
Coffee (green)
Cocoa beans
Wine
Tobacco (unmanufactured)
Cotton (lint)
Sisal
Rubber (natural)

FISHERY PRCBDUCTS

Fresh, chilled or frozen fish
Dried, salted or smoked fish
Crustacea and molluscs, fresh, frozen.
dried, salted, etc .
Fish products and preparations, whether
or not in airtight containers
Oils and fats, crude or refined, of aquatic
animal origin
Meals, solubles and similar animal feed-
stuffs of aquatic animal origin . . . .

FOREST PRODUCTS

Broadleaved logs
Sawn hardwood
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Excluding South Africa. - Including coarse ground flour. - Including refined sugar converted at 108.7 percent. - Oranges, man-darines and lemons. - Million head.

1970
1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 (Prelim-

inary)

Million metric tons

0.36 0.30 0.38 0.27 0.36 0.13 0.15 0.21 0.19 0.15 0.19 0.10 0.10 0.10 0.13
0.48 0.10 0.25 0.25 0.16 0.04 -- 0.28 0.35 0.02 0.07 0.01 0.01 0.14 0.13
0.45 0.37 0.48 0.42 0.30 0.46 0.62 0.43 0.22 0.29 0.25 0.56 0.74 0.38 0.31
0.89 1.00 0.94 0.87 0.73 0.90 0.98 1.07 1.08 1.20 1.14 1.24 1.35 1.35 1.39
0.35 0.40 0.39 0.37 0.38 0.43 0.43 0.45 0.44 0.43 0.38 0.38 0.37 0.38 0.40
0 37 0.55 0.51 0.53 0.60 0.61 0.64 0.67 0.75 0.66 0.65 0.69 0.72 0.78 0.82
0 23 0.14 0.16 0.21 0.29 0.21 0.27 0.31 0.36 0.30 0.28 0.26 0.40 0.37 0.37
0.56 0.52 0.67 0.62 0.53 0.67 0.64 0.71 0.71 0.70 0.82 0.75 0.89 0.66 0.58
0.39 0.36 0.40 0.40 0.38 0.36 0.32 0.32 0.33 0.33 0.34 0.24 0.26 0.26 0.28
0.38 0.36 0.37 0.40 0.39 0.36 0.31 0.31 0.31 0.28 0.27 0.18 0.20 0.18 0.20
0 41 0.42 0.50 0.53 0.53 0.57 0.52 0.52 0.84 0.67 0.72 0.82 0.85 0.83 0.80
022 0.19 0.20 0.17 0.25 0.24 0.35 0.37 0.41 0.37 0.36 0.34 0.28 0.28 0.29
0.67 0.73 0.79 1.00 0.85 1.10 1.42 1.29 1.69 1.36 1.64 1.51 1.76 1.24. 1.67
052 0.53 0.54 0.59 0.66 0.67 0.76 0.78 0.85 0.85 0.92 0.91 0.99 0.98 1.00
0.52 0.57 0.44 0.56 0.65 0.80 0.86 0.83 0.84 1.08 0.88 0.83 0.82 0.76 0.81
1 52 1.89 1.50 1.62 1.74 1.60 1.78 1.04 1.29 1.08 1.17 0.72 0.84 0.97 1.90
0.09 0.07 0.08 0.09 0.10 0.11 0.11 0.11 0.14 0.16 0.10 0.11 0.10 0.10 0.10
0.26 0.24 0.27 0.29 0.27 0.27 0.28 0.28 0.28 0.28 0.31 0.33 0.31 0.32 0.39
0.30 0.32 0.34 0.36 0.37 0.36 0.41 0.40 0.39 0.36 0.34 0.34 0.34 0.31 0.36
0 12 0.12 0.13 0.14 0.15 0.14 0.15 0.15 0.14 0.15 0.16 0.15 0.15 0.17 0.20

Thousand metric tons

11 5 14.6 14.0 15.9 18.0 20.4 36.2 33.5 17.8 17.2 19.2 14.7 17.9 17.0 28.0
43 6 45.9 49.3 46.5 44.7 50.2 38.3 36.8 33.7 42.3 38.7 37.0 40.9 37.0 36.7

1 9 2.6 1.9 2.5 2.4 2.4 2.9 2.9 3.5 3.8 3.3 4.8 6.2 7.4 7.8

31 2 36.9 37.9 45.4 51.9 32.3 59.4 56.3 63.0 37.6 56.7 52.9 62.0 60.2 71.9

6 2 14.7 13.2 9.0 11.7 7.0 7.6 8.3 12.7 6.5 11.1 13.5 15.1 16.8 15.8

60.6 107.0 98.6 67.1 60.3 70.7 49.6 49.0 77.1 77.2 92.8 63.8 84.1 121.5 86.2

M Mon cubic metres

7.64 3.00 3.38 3.92 4.60 4.45 4.13 4.80 5.65 5.24 5.14 5.20 6.00 7.55 7.00
040 0.45 0.55 0.55 0.59 0.56 0.57 0.57 0.70 0.72 0.75 0.70 0.75 0.73 0.74



ANNEX TABLE 9F. AFRICA:1 INDICES OF VOLUME AND VALUE OF EXPORTS AND IMPORTS OF AGRICULTURAL, FISHERY AND FOREST
PRODUCTS, BY COMMODITY GROUPS

Excluding South Africa.
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1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
1970

(Prelim-
inary)

1957-59 average = 100
Export volume

AGRICULTURAL, FISHERY AND
FOREST PRODUCTS 95 97 98 105 109 115 119 120 129 132 130 132 131 129 139

Agricultural products 96 98 97 105 108 114 119 118 126 130 128 120 128 194 135
Food and feed 95 93 104 103 95 101 103 108 113 106 110 102 116 105 104Beverages and tobacco . 97 103 92 105 118 127 139 129 141 154 144 135 141 140 157Raw materials 94 92 100 108 106 104 93 108 108 106 114 115 111 114 136

Fishery products 88 101 100 99 105 112 127 122 119 100 119 107 128 134 149

Forest products 77 88 101 111 124 123 122 143 174 170 171 168 192 214 207
Sawlogs 77 87 98 114 134 130 120 140 165 153 150 151 175 220 204

Export value

AGRICULTURAL, FISHERY AND
FOREST PRODUCTS 94 96 104 100 102 102 101 110 124 118 118 113 122 126 144

Agricultural products 95 96 104 100 100 100 99 107 119 113 113 108 116 117 133

Food and feed 101 98 103 99 95 99 100 113 116 116 116 105 115 108 111
Beverages and tobacco . . . 89 95 106 99 100 98 99 98 122 113 113 113 123 129 163
Raw materials 103 96 98 105 116 108 96 123 120 104 104 98 89 101 115

Fishery products 96 106 99 95 97 108 109 103 113 102 125 116 129 147 155

Forest products 78 86 102 112 132 137 135 170 205 198 194 192 221 259 242
Sawlogs 79 85 99 116 147 150 138 182 214 193 187 194 228 290 255

Import volume

AGRICULTURAL. FISEIERY ANO
FOREST PRODUCTS 94 99 94 107 116 125 121 110 112 125 131 141 141 133

Agricultural products 96 100 95 105 119 131 128 112 116 131 136 151 151 140

Food and feed 91 98 94 108 122 134 136 115 114 134 139 153 151 140
Beverages and tobacco . . . 115 105 99 97 106 118 99 99 112 114 117 131 131 125
Raw materials 93 104 113 84 127 131 135 138 233 232 253 309 392 322

Fishery products 95 101 97 102 109 115 107 115 106 105 117 100 98 100 ...
Forest products 73 82 88 130 99 84 72 74 81 86 95 94 99 106 108

Pulp and paper 97 101 86 113 124 126 126 126 105 122 151 111 111 118 116

Import value

AGRICULTURAL, FISHERY AND
FOREST PRODUCTS 94 102 95 103 109 115 109 101 112 124 125 131 130 122 ...
Agricultural products 97 103 97 99 112 120 114 105 118 131 129 140 137 126

Food and feed 96 103 95 102 116 125 121 109 120 136 133 142 137 126
Beverages and tobacco . . . 101 102 108 90 94 97 88 86 101 105 104 117 120 114
Raw materials 104 112 110 78 138 144 140 145 221 224 237 290 354 295

Fishery products 77 106 84 109 97 100 92 91 90 93 111 91 85 88

Forest products 83 86 87 127 99 84 71 73 84 91 101 97 104 119 124

Pulp and paper 96 103 86 111 122 123 123 122 103 119 148 110 109 118 123



ANNEX TABLE 9G. - AFRICA: ESTIMATED CALORIE AND PROTEIN CONTENT OF NATIONAL AVERAGE FOOD SUPPLY PER CAPUT

11963-65. - 1 1960161.
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Algeria .
Cameroon
Ethiopia
Gabon
Gambia, The

Ghana
Ivory Coast
Kenya
Madagascar
Mali

Mauritius
Morocco
Mozambique
Nigeria
Rwanda

Somalia
South Africa
Tanzania
Tunisia
Uganda

1960-
1962

N

2 330

22 820

1964-
1966

mber per day

1 890
2 230
2 150
2 180
2 320

2 070
2 430
2 240
2 390
2 130

12 350
2 130
2 130
2 160
1 900

1 770
2 730
2 140
2 200
2 160

1969

2 210

1960-
1962

47.2

280.2

1964-
1966

55.7
58.9
72.3
51.0
62.2

43.0
59.1
67.9
56.1
68.4

149.5
57.7
40.4
58.6
57.0

56.9
77.0
60.2
62.9
55.9

1969 1960-
1962

1964-
1966

6.6
10.8
10.8
27.2
14.6

7.3
12.9
13.3
12.0
15.0

113.8
10.0
4.6
5.1
3.6

22.2
28.3
12.4
10.9
15.1

1969

11.9

Grammes

45.5

per day

12.3

231.5

Calories Total protein Animal protein
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