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ABSTRACT

World grain trade grew rapidly during the last three decades in
developed countries (DCs) as well as in the developing countries
(LDCs). To examine the causes of the rapid increase in grain imports,
seventy-eight countries have been chosen from among the DCs and LDCs,
as net importers of grains in 1980. The results of this study show
that, contrary to popular opinion, population growth and the decline of
starchy staple production had only a limited effect on grain imports.
Improvement in cereel production in most of the country groups had a
negative effect on cereal imports, almost balancing the effects of
population growth and declining starchy staple production. Income
growth is the most significant cause of the rise of cereal importa-
tions. In DCs, income growth is most important as a cause of increases
in indirect demand for grain. In LDCs, income is a dominant factor in

increased direct consumption of grain.

xii



CHAPTER 1
INTRODUCTION

During the last three decades dramatic changes have occurred
in world grain trade. One continent after another has become dependent
on grain imports, and by the 1970s, North America and Oceania werd the
only major areas with net grain export capacity. The European
Community (EC) was the world's largest feed grain importer during the
1960s and 1970s; its grain imports increased at a steady rate. Asia
" became a net grain importer in the early 1950s. Africa and Latin ;
Americe commenced net grain imports in the 1960s. These areas receive
most of their grain supplies from the United States, Canada, Australia,
and Argentina.1 For less developed countries (LDCs), dependence on
foreign grain markets is a rule, and countries with net grain export
capacity are rare exceptions. The transition to import status in most
LDCs has coincided either with the collapse of coloniglism or with an
economy-wide increase in foreign trade.

In most LDCs, the market for staple foods accounts for a s;b-
stantial fraction of économic activity. As & result, grain markets
play an important role politically and LDC governments around the world
intervene in food pricing. Thus domestic policies for grain have also

played a prominent role in the determination of net trade status.

1. Vilho Harlle, ed. The Political Economy of Food. England:
Saxonhouse, 1978, p. 3.
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Policies have also influenced developed country's (DC) grain
trade. In the European Community (EC) high prices and relatively
stable domestic demand have resulted in over-production of a number of
commodities, including wheat, beef, veal, sugar, and dairy products.
While the EC remains a net agricultural importer, it has elso become
the second largest agricultural exporter after the United States.
Japan supports its food production at higher price levels than any
other maior importing country. For example, direct and indirect agri-
cultural subsidies during the year ending April 1981 totalled an
estimated U.S. $11.05 billion. About half of the subsidy expenditure
" is related to the rice program, under which half of the country's rice
crop is purchased at supported prices and then resold to wholesalers at
a loss to the government.

Grain trade is the sole responsibility of a government agency in
many countries. Importing countries buy their grain through a central
buying system, & commercial buying system or & combination of the two.
Most Communist countries have state agencies (e.g., Export Khleb of
USSR). Such agencies buy either from state sales agencies like
Canadian Wheat Board, or from the privete trade. Sometimes,
governments locate buying missions in exporting countries. Poland,
Pakistan and India, for example, are countries who buy through such
missions. Most North Africa and Middle Eastern countries (i.e.,
Algeria, Morocco, Tunisia, Iraq, and Syria) have official government
purchasing organizatione ettached to one of their ministries.
Countries in Western Europe, including the United Kingdom, obtain their

grain imports through the activity of commercial buyers. The Japanese
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buy through combination of government agency buying and private
trading.

Thie study analyzes some of the causes of growth in
international grain import during the periods 1948/52-1979/81.
Particular attention is given to the role of growth in population,
grain production, substitute products (starchy staples) and income.
Seventy-eight countries are divided into eleven categories according to
their level of economic development. Chapter two provides the
groundwork for discussion of the international grain markets growth by
examining the pattern of international grain trade during the last
three decades. The third chapter quantifies grain trade in terms of -
sources of growth: grain production growth, population growth, and
changes in the production of other starchy staeples. The fourth chapter
estimates the effects of income growth on direct and indirect grain

demand. The conclusion is presented in chapter five.



CHAPTER 2
THE INTERNATIONAL GRAIN MARKET

Total grain trade increased dramatically in the period 1960-
1980, from 66.4 million metric tons (mmt) to 221.9 mmt. Developed
countries (DCs) dominated export growth. The United States, Australia,
Canada, and France accounted for most of the increases, with the U.S.
providing nearly 53 percent of total cereal exports. The share of LDCs
in cereal exports declined from 34 percent in 1950 to 13 percent by
1980. Imports, particularly of wheat and rice, have become increas-
ingly directed toward LDCs. DCs cereal imports increased from 23 to
118.4 mmt, while LDCs imports increased from 8.4 to 94.0 mmt during the
period 1960-1980.

The grain trade is‘dominated by government monopolies and
quantitative controls. The political objective of subsidized consumer
prices in many LDCs and central planned economies (CPEs) has increas-
ingly depended on importation of cereals rather than emphasizing
incentives to encourage domestic production. Exporting countries have
also demonstrated a substantial degree of government interference in
trade. In 1980, for example, the United States government suspended
grain sales to USSR in excess of the eight million tons guaranteed
under the terms of the 1975 bilateral agreement. The purpose of the
embargo was to punish the Soviet Union for its invasion of Afganistan

in December, 1979.
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Policies that control traded quantities mean that world prices

have only limited relevance for most consumers and producers. This
relationship is particularly significant for the rice and wheat mar-
kets, where world prices equal domestic market prices for only four end
eight percent of world consumption of the two grains, respectively.
Thus international market behavior becomes a reflection of the con-
flicts between the policies and objectives of different country
governments rather than a direct consequence of the actions of
consumers and producers.2
The first section of this chapter examines the size of interma-

tional grain trade during the period 1960-1980. The second section
examines the principal commodities in international grain trade, with
an emphasis on wheat, maize, and rice. This section describes the size
of imports and exports as well as production for each region. The

third section discusses market structure and price policies in various

importing countries.

The Size of International Grain Trade

The world grain market has been substantially transformed over
the last three decades (1950-1980). Total trade volume increased from
41.2 to 211.6 million metric tons, growing more rapidly than trade in
most other categories of agricultural products. Data collected by the

Food and Agricultural Organization (FAO), for example, indicates that

2. Eric A. Monke. International Grain Trade. Tucson:
University of Arizona, 1983, p. 21.
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agricultural trade doubled during the 1961-80 period, while grain trade
volumes more than tripled.

Trade has been concentrated increasingly in the hand of four
exporters: the United States, Australia, Canada and France. Developed
market economies accounted for 150 mmt of the 170 mmt increase in
exports.3 By 1980 the USA was providing nearly 53 percent of total
cereal exports, with Canada, France, snd Australia providing an addi-
tional 28 percent. The export share of developing market economies
declined from 34 percent to 13 percent between 1950 and 1980.
Developed countries also dominated the import side of the market, as
imports increased from 23 to 118.4 mmt. Developing country importers
have become increasingly important. The established markets are repre-
sented by U.S.S.R., Japan, and China. The major importing countries of

cereal in 1980 are shown below:

Countries Million Metric Tons
U.S.S.R. 31.1

Japan 24,5

China 17.1

Poland 7.8

Italy 7.6

Mexico 7.2

Brazil 6.7

Egypt 6.4

Spain 6.1

3. Ibid., p. 21.
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Figure 1 and Table 1 show the changes in per capita cereal
imports from 1960-80 for the largest DC and LDC importers. In per
capita terms, world cereal imports increased from 22.9 kgs in 1959-61
to 49.4 kgs in 1979-8l1. Developed country imports increased from 38.6
to 141.6 kgs, while even larger increases took place in the developed
CPEs where imports increased from 21.5 to 132.6 kgs. Most of this
increase represents changes in USSR imports. In the LDCs, imports
increased from 10.5 to 31.4 kgs per capita. Developing CPEs imports
increased from 0.4 to 18.8 kgs, with most of this increase taking place

in mainland China (PRC).

Principal Commodities in International Grain Trade

Wheat is the principal commodity in world grain trade,
accounting for 60 percent of the total trade volume. Furthermore,
wheat is the dominant food commodity exported by the developed éoun—
tries to the developing countries. In 1960, the DCs accounted for 91
percent of total wheat exports, and in 1980, 95 percent. Among
individual regions, Latin America, the USSR and the USA experienced the
largest declines in export shares between 1960 and 1980, while the
share of Western Europe increased from 5.4 to 14.2 percent. As shown
in Tables 2, 3, and 4, wheat import shares of the LDCs increased from
48 to 57 percent, while the share of the DCs decreased from 52 to 43
percent.

Rice remained a minor grain throughout the period, and the

share of rice in total cereal trade declined from 10 to 6 percent.
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Figure 1. Per Capita Cereal Import by Groups of Countries,
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Source: Appendix 6.



TABLE 1
PER CAPITA CEREAL IMPORTS BY GROUPS OF COUNTRIES,

1959-61, 1969-71 AND 1979-81

GROUPS 1959-61 1969-71 1979-81
(Rgs/capita)

Developed 38.6 84.8 141.6
CPEs 21.5 30.0 132.6
Market economies 52.8 130.7 149.6
Developing ' 10.5 15.3 31.4
Low income GNP ($0-699) 6.9 10.8 20.7

CPEs 0.4 7.4 18.8

Market economies 11.9 13.4 22.0

Africa 12.2 17.6 64.1

Asia 11.7 12.1 10.3

Latin America 14.8 18.9 32.8

Middle income GNP ($700-1999 29.5 33.6 79.6

CPEs 71.2 140.2 203.5

Market economies 28.1 30.2 76.2

Africa 28.0 31.8 80.7

Asia 30.8 48.5 108.0

Latin America 27.2 23.8 64.7

High income GNP (> $2000)

Market economies 99.7 153.8 267.9

Total 18.4 32.3 55.5

Source: See Appendix Table 5.

a. Three year average.
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TABLE 2

WHEAT TRADE VOLUMES AND TRADE SHARES, 1960-1980

Imports Exports

MMT Shares MMT Shares

1960 1980 1960 1980 1960 1980 1960 1980

World total 33,2 97.3 -~ - 33.2 99.3 -~ -
Developed countries 17.2 41.6 52.0 43.0 30.4 93.8 90.C 94.5
Market economies 10.0 20.0 30.0 20.6 24.6 89.6 74,0 90.2
U.S.A. 0.2 0 0 1] 13.8 19.8 41.6 19.9
Western Europe 9.8 19.9 29.5 19.5 1.8 14.1 5.4 14,2
U.S.S.R. 0.1 16.0 0 16.5 5.7 2,1 17,2 2.1
Developing countries 16,0 55.6 48.0 57.0 2.8 5.6 10.0 5.5
Market economies NA 42.4 NA 43.0 NA 5.5 N& 5.5
Near East 2.1 12.2 6.0 12.0 0.05 12.1 0 12.1
Far East 9.0 8.8 27.0 9.0 0 12.3 0 12.3

China NA 12.0 NA 12.4 NA 0 NA 0

Africa 1.3 9.1 3.0 9.2 0.2 0 0 0
Latin America 3.3 4.6 10.0 4.7 2.5 4,6 7.5 4.6

NA = Not available

Sources: United Nations. FAO, Trade Yearbook, Vols. 17 and 36.
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TABLE 3

RICE TRADE VOLUMES AND TRADE SEARES, 1960-1980

Imports Exports

MMT Shares MMT Shares

1960 1980 1960 1980 1960 1980 1960 1980

World trade 6.5 12.8 -—- -- 5.5 13.0 -- -
Developed countries 1.6 2.6 24.6 11.5 1.2 5.2 21.8 39.2
Market economy 0.6 1.6 9.2 12.3 1,2 5.1 21.8 139.2
U.S.A. 0 0 0 0 0.9 3.1 16.4 23.8
Western Europe 0.6 1.3 9.2 0.1 0.2 0.9 3.6 6.9

U.S.S.R 1.5 0.7 7.7 5.7 NA 0.02 NA 0
Developing countries 4.9 10.2 75.4 78.5 4.3 7.9 78.2 60.8
Market economies NA 9.6 N, 73.8 4.3 6.2 78.2 47.7
Near East 0.3 1.7 4,6 13.0 0.3 0.3 5.5 2.3
Far East 3.9 4.5 6.0 34.6 3.8 5.3 69.1 40.8
China NA 0.1 NA 0 NA 1.4 NA 10.8

Africa 0.5 2.2 7.7 16.9 0.04 0.02 O 0
Latin America 0.3 1.1 4.6 8.5 0.1 0.5 1.8 3.8

NA = Not available

Sources: United Nations, FAO, Trade Yearbook, Vols. 17 and 36.



TABLE 4

MAIZE TRADE VOLUMES AND TRADE SHARES, 1960-80
Imports Exports
Shares MMT Shares
1960 1980 1980 1960 1980
World trade - - 11.4 80.0 ~-- -
Developed countries 9.5 56.9 79.8 71.6 7.6 74,1 66.7 92.6
Market economy 9.3 38.1 78.2 48.5 6.4 74,0 56.1 92.5
U.S.A. 0 0.02 O 0 5.6 63.2 49.1 79.0
Western Europe 8.9 23.4 74.8 29.3 0.8 5.5 7.0 6.9
U.S.S.R 0.1 10.0 0 12.5 0.1 0.1 8.8 1.3
Developing countries 2.4 22.7 20.2 28.4 3.8 6.2 33.3 7.4
Market economies NA 18.3 NA 22.9 NA 6.1 NA 7.6
Near East 0.2 3.1 1.7 3.9 (o] 0.2 0 0
Far East 1.6 3.9 13.4 4.9 0.7 2.3 6.1 2.9
China NA 4.4 NA 5.5 N 0.1 NA 0
Africa 0.1 2.4 0 3.0 0.9 0.1 7.9 0
Latin America 0.1 8.9 0 11.1 3.1 3.6 27.2 4.5
NA = Not available
Sources: United Nations, FAO, Trade Yearbook, Vols. 17 and 36.
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Although aggregate production is roughly equal among the three grains,
only about three percent of rice production enters world trade, while
about 20 percent of wheat and maize production is traded.4 Trade of
rice increased from 6.5 to 12.8 mmt between 1960 and 1980. LDCs, as
shown in Table 3, dominated the total import of rice; in 1960 import
shares were 75.4 percent, while by 1980 the share had increased to 78.5
percent. Asian countries are the dominant importers and account for 10
of the 12 countries which averaged more than 100,000 mt between 1961-
1978. Indonesia is the largest importer--by the end of the 1970s,
Indonesian imports accounted for 15-20 percent of total trade. In the
last decade, Middle Eastern and African importers have become increas-
ingly important, while the participation of India and Vietnam has
diminished. Exports in LDCs show a decline by 1980, while the US trade
share increassed from 21.8 to 39.2 percent.

Maize trade has grown more than seven-fold during the period
1960-80. In the DCs, imports jumped from 9.5 to 56.9 mmt, while
exports increased from 7.6 to 74.1 mmt. LDC imports increased from 2.4
to 22.7 mmt and exports nearly doubled. Africa is the only region that
shows a decline in maize exports (Table 4); exports declined from 0.9
mmt to 0.1 mmt between 1960 and 1980, LDCs import shares increased
from 20.2 to 28.4 percent, while export shares declined from 8.8 to 1.3
percent. Western Europe's shares declined from 74.8 to 29.3 percent
and the export share almost the same (7.0 to 6.9 percent). The U.S.A.

also increased export shares from 49.1 to 79 percent.

4. Ibido. p. 4.
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Table 5 shows production and the percentage shares of each

region in total production for wheat, rice and maize during 1960 and
1980. The DCs also dominated the world production of wheat and maize.
In 1980, the DCs accounted for 66.1 percent of wheat and 62.4 percent
of maize production. The developing countries, however, dominate rice
production; during 1980 the LDCs accounted for 93.9 percent of world
rice production. Latin America increased total production, but not as
quickly as other regions. As a result, their percentege shares went
down in maize and rice. Africa's percentage also shows a decline in
the shares of world production of wheat and maize. Most of the
U.S.S.R. is not suited to maize production and attempts to expand maize
area have been a disaster. As a result, the U.S.S.R. showed a signifi-
cant decrease in maize production; between 1960 and 1980 production

declined from 18.7 mmt to 9.5 mmt.

Market Structure and Price Policies

Tariffs and Quotas

International food trade has involved political issues as well
as economic forces over the years, and trade barriers are an important
feature of trade. Perhaps the best known policy change with implica-
tions for world markets was the Soviet Union'’s decision to maintain the
program of livestock production started in the mid-1960s. Between
1966-1967 and 1972-73, the Soviet use of wheat for feed increased from
16.2 mmt to 41.2 mmt. In 1972-73, following a major domestic produc-
tion shortfall, the U.S.S.R. made an unanticipated decision to import

grain rather than to increase consumption of stocks. In that year,



TABLE 5

TOTAL PRODUCTION OF WHEAT, RICE AND MAIZE IN 1960 AND 1980

IN MILLION METRIC TONS

World total

Developed countries
Market econcmies
U.S.A.
Western Europe
U.S.S.R.

Developing countries
Market economies
China
Near East
Far East
Africa
Latin America

World total

Developed countries
Market economies
U.S.A.
Western Europe
U.S.S.R.

Developing countries
Market economies
China
Near East
Far East
Africa
Latin America

1960

Wheat Rice

245.0  239.8

111.4 4.0
NA NA
36.9 2.5

6.9 1.5
64.3 0.0

133.6 235.8
NA NA
31.3 80.0

Percent ()

100.0 100.0

45.5 1.7
NA NA
15.1 1.0
2.8 0.6
26.2 0
54.5 98.3
NA NA
12.3 33.5
6.7 1.1
6.6 56.9
1.7 1.3
3.2 3.4

Wheat Maize
446.1 395.1
294.9 247 .6
16.7 216.9
64.6 168.6
69.9 31.2
98.2 9.5
151.1 148.4
95.3 82.%
55.2 62.7
31.1 5.6
44,1 19.2
5.3 12.9
14,8 45,2
100.0 100.0
66.1 6.1 62.4
3.7 5.3 54.9
14.5 1.7 42.7
15.7 0 7.9
22.0 0 2.4
33.9 93.9 37.6
21.4 53.6 20,9
12.4 35.8 15.9
6.9 1.1 1.4
9.9 46.8 4,9
1.2 1.5 3.3
3.3 4.1 1.1

SOURCE:

UN Production Yearbook, 1963. Vol. 17, p. 35-53

UN Production Yearbook, 198Z. Vol. 36, p. 108-115

*For 1957/1958, UN Production Yeerbook, 1960. Vol. 14, p. 45
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Soviet wheat production was down 12.8 million metric tons from the
previous year. When wheat export prices reached their peak in 1973-74,
only the Soviets had substantial wheat stocks (72 percent of the world
total). As a result, the Soviet wheat stock increased. The Soviet did
not export stocks and profit from high prices because it was unwilling
to be dependent on the world market in the following year. In 1975-76
the Soviet suffered its worst production shortfall of the observed
period and it again turned to world market for compensating imports in
spite of the high stock levels in the previous year.

In an effort to solve the political and economic problems of
persons other than farmers, food policy in Africa has emphasized peace-
ful relations between government and their urban constituents and to
secure the allegiance of powerful elitists (Bates, 1981). A review of
most African countries policies show the tendency to take measures that
lead to lower prices for food products. One way to keep food prices
low is the maintenance of overvalued exchange rates. For example,
Nigerian wheat imports rose dramatically in the late 1970s. One rea-
son, it is noted, was;that the price of bread had been fixed since
January, 1974--subsequent increases in urban incomes and the strong
income elasticity of demand for bread resulted in a steep rise in the
demand for wheat. Moreover, at prevailing exchange rates, wheat could
be imported much more cheaply than it could be produced locally. Rice
policy in Nigeria has followed a similar course, as imports rose by
more than 700 percent.

In the Nigerian case, an overvalued exchange rate is consumer-

bissed. The maseive importation of rice and wheat keeps the price of
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these and substitute commodities lower than would occur under imports
restricted by tariffs or a lower exchange rate. In other LDCs, foreign
exchange constraints sre a major constraint on grain imports. In many
cases, these constraints are only aggravated when a country faces a
shortage of foreign exchange, and then shifts land from cash crops into
cereal production.

Another policy used to keep domestic food prices low involves
banning the export of food crops. In Sudan, for example, in December
1974, the government imposed an export duty of 20 percent on meat and
meat products thereby making it unprofitable for domestic producers to
sell on the growing Middle East market, and simultaneously lowering the
price for domestic consumers.

The particular policy instrument used by the importer is
extremely important in determining how a country responds to a shift in
world market conditions. With no restrictions on trade, the world
price is usually represented by the import price at a country's border,
inclusive of international transport costs, while world prices differ
from domestic prices wﬁen a tariff or quota is in effect. The tariff
provides protection for domestic production. As shown in Figure 24,
the world price is lower than the domestic price. With free trade,
imports at the world price OPw are shown by the distance Q;Q.
Domestic production is 0Qq. Now imagine that tariff equal to PwPt is
enacted. In this circumstance the domestic price will rise by the full

amount of the tariff. At price OPt, domestic production increases to
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0Qy and imports decrease to Q,Q3. Figure 2A also shows that the higher
price after the tariff will lead to reduced consumption, from Q; to Q.

When the domestic supply increases unexpectedly from S to 5y,
as shown in Figure 2A, under the same tariff policy, production
increases to 0Qs, but wheat imports are reduced to Q3Q5- As a result
of this shift of supply the domestic price remains at Pt. The impact
of a decrease in domestic supply is as shown in Figure 2B. Under the
same tariff policy, domestic production decreases to 0Qg while the
amount of wheat imports increases to Q3Qg. The domestic price remains
the same, at Pt.

The most prevalent nontariff trade barrier is the import quota,
a limit on total quantity of imports allowed in country each year.
This quota may be enforced by a government trade monopoly, or by giving
out a limited number of licenses to import legally and prohibiting
imports without a license. As long as the quantity of imports licensed
is less than the quantity that people would want to import without the
quota, the quota has the effect not only of cutting the quantity
imported but also of driving the domestic price of the good above the
world price at which the license holders buy the good abroed.

Figure 3A shows the effect of quota policy on domestic prices
when there is an unexpected increase in a country's domestic produc-
tion. Before the quota, thé world price (Pw) encouraged domestic
production of 0So, while the country imported a quantity SoDo. With
the quota policy, a limit is placed upon the amount of imports of SiDy,
‘therefore increasing the domestic price to Pd. Domestic wheat produc-

tion increases also, to 0S;. This amount of increase in production
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depends on the elasticity of the supply curve. As the supply curve
shows more elasticity, production shows more response to the quota
policy.

When wheat supply shows an unexpected increase from Sd to Sd,
the amount of imports does not change. The quota is indicated in this
case by the segment S3D,. The domestic price of wheat decreases to
Pdy, production increases to 0S3, while consumption increases from D;
to Dy. Figure 3B shows the effect of an unexpected short fall in
domestic wheat production. The supply curve shifts from (Sd) to (Sd,).
Under the world price, production of wheat decreases to 0S,. Under the
effect of the quota (S3D1 equals SIDI)' wheat production declines from
0S; to 0S3. As a result, the domestic price increases to Pd,.

This analysis shows that the tariff policy stabilizes the
domestic price while the quota policy causes the domestic price to-vary
as a result of shifts in the domestic supply curve. The effects of
domestic production on world markets are larger with the tariff policy
than with the quota because the tariff policy does not require that the
amount of import be kept constant in the event of variability of
domestic production. In addition, the elasticity of demand and the
size of the country have a significant impact on the world market
effects. In the case of a small country, for example, the impact of
production variability on world prices is very small. However, ina
large country, when a tariff policy is practiced, the variabilities of
production could have significant impact on world price. In the case

of the grain trade, large country importers use nontariff policies.
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Policies in many high income countries have become increasingly
protectionist in recent years; most governments have periodically
modified their policies to further insulate the domestic market from
major changes in world prices (protection refers to the differential
between domestic and foreign prices, and insulation refers to change in
the differential caused by changes in the foreign price). This
differential can only be changed by compensating changes in trade
controls. If a government seeks a target domestic price for grain,
then declining world prices would require a higher tariff or export
subgidy and increasing world prices would require a lower tariff or a
higher export tax. In 1973-74, for example, the U.S. was the only
major trading country to refrain from the use of insulating policies.
As a result, U.S. domestic grain prices rose much more than they other-
wise would have. However, Americans were collectively compensated for
accepting greater price instability, since a higher price and a larger

volunme of grain exports imply a higher national income.

Conclusion
The international grain market represents one of the fastest
growing segments of agricultural trade. Wheat, maize and rice comprise
about 85 percent of the total cereal trade and 80 percent of total
cereal production for the period 1948-52 through 1979-81. Developed
countries dominate the import and export of grain trade, although
developing countries showed drastically increased import; during the

last decade.
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The grain market is the most important agricultural market
because there is a close relationship between grain prices and the
price of other agricultural products. Grain is important for producing
pork, poultry, beef and milk, which makes the market of grain more
important to high and low income countries. However, the operation of
international grain markets is highly distorted because of the impact
of government policies concessional sales, government to government
contracts, and export import barriers. Finally, the political deci-
sions in each country and diplomatic relationships between the

countries have had a significant impact on grain trade.



CHAPTER 3
SOURCES OF GROWTH IN GRAIN IMPORT

Many factors affect the growth in grein trade. Some of these
are related directly to the change in domestic cereal production.
Another factor is population growth, which is especially important in
less developed countries. The changes in starchy staple production
have another effect on grain trade, by substituting for cereal con-
sumption. In addition, there are important variables such as increases
in income and changes in consumer preferences. The first section of
this chapter estimates the total growth of grain trede in each country
and region during the period 1950-1960, 1960-1970, and 1970-1980.
Estimates of the impact of population growth, changes in the domestic
cereal production, and changes in domestic starchy staple production
will be made. The results are analyzed in the chapter'’s second sec-

tion. The conclusion is presented in the last section.

Growth in Grain Trade

Methodology
The total growth of the grain trade is estimated from the

following equation:

t t
ch(tz-tl) =1 (Mcz - Mcl) (1)

24
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where TG represents the total growth of cereal imports, M, represents
gross imports in ,th country and the subscript t refers to the year.
This equation is estimated for the periods 1950-60, 1960-70, and 1970-
80.

The impact of population growth can be estimated as:
- 1 (nopt2 t1
TPOPc(tz—tl) = I PM,"(pop,© - pop.~) (2)

where TPOP(tz-tQ reflects effects of change in population on cereal
import demand, PM represents per capita cereal imports, and pop repre-
sents population.

Estimateg of the effect of domestic production on import demand

for cereals are derived from the following equation:

= t1 (costl _ cqst2
TCPROD (¢ -¢;) = I Pope (TQ¢ ° = Q¢ ) (3)

where TCPROD reflects effects of changes in domestic cereal production
on import demands; cqg represents per capita cereal production in the
cth country.

Estimates of the impact of changes in the production of non-

cereal starchy staples can be calculated in similar fashion:
_ t1 ,es5,8%1 _ ssnst2
TSSPROD; (¢,-¢q) = I POPe (°°Qg Q ) (4)

where TSSPROD(tZ—tl) refers to the effects of starchy staple production
on import demand during the time period (t,-t,) and 88Q5 represents
adjusted per capita starchy staple production. To estimate the effects
of changes in starchy staple production on cereal imports, starchy

staples must be converted to a grain equivalent basis. As Table 6



TABLE 6

FOOD COMPOSITION IN TERMS OF THE RETAIL WEIGHT

IN 100 GRAMS

26

Cereal

Calories/100 Grams

1.
2.

4.

5.
6'
7.

9.

10.
11.

12.
13.
14,
15.

16.
17.

Wheat, medium ) whole meal 334
Wheat, hard ) or 332
Wheat, soft ) flour 333
Rice, husked or brown
(only whole removed) 357
Rye, meal or flour 319
Barley, whole seed 332
Qats 385
Maize (corn) 356
Sorghum 343
Total 3091
Average 343.4
Starchy Staple
Potato 70
Sweet potatoes 97
Cassava meal and flour 109
Yautia (Xanthosoma spp) 109
385

Starchy staple total
Starchy staple average

96

Source: Charlotte Chatfield, Food

Composition Tables, FAO,

Washington, D.C., U.S.A.,

1949, p. 10.
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shows, cereals contain about 3.5 times as many calories per unit weight
as starchy staples; therefore, starchy staple production is divided by
3.5 to get the cereal production equivalent.

The unexplained residual is the difference between total growth
and the sum of the cereal production, population growth, and starchy
staple production effects:

UN = £ TG - (TCPROD + TPOP + TSSPROD) (s)
where UN represents the unexplained residual of cereal import.

The unexplained residual is the amount of grains left over from
the total growth of import after subtraction of the population growth
effect, grain production effect, and starchy staple production effect

as shown in equation 5.

Totel Trade

The data for total cereal trade (Figure 4) demonstrate the
rapid growth of cereal imports. Total groups trade increased 3.2 mmt
in the 1950-60 period, while increased 105.6 mmt by the 1970-80 period.
In addition, trade growth rates were accelerating; in the 1960-70
decade, trade increased more than three times faster than in 1950-60;
import growth was more than seven times larger during the period 1970-
80. Impofts in developed countries grew at a decreasing rate, while
those in developing countries grew at an increasing rate. This gen-
eralization holds even when the LDCe are subdivided into low income,
middle and high income categories. Absolute decreases in total grain

imports occurred only in the Asian low income countries and the
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developed market economies. All other country groups showed

significant increases.

Population and Grain Imports

Population growth is probably the best understood problem of
economic development. According to the demographic transition model,
populations are initially stable, characterized by high birth and death
rates. As public health measures are introduced, the death rate drops.
Birth rates, however, remain at their old level, and a period of popu-
lation "explosion™ begins, Birth rates eventually fall near death
rates, and population again approaches a stable but much higher level.
This process is‘illustrated in Figure 5. Most of the DCs have passed
through this transition period and appear near the new level of sta-
bility-—-"zero population growth." For these countries, the transition
period required between 50 and 100 years. Virtually all LDCs have
passed through the stage of declining death rates and are in the inter-
val of still rapid population growth, although birth rates appear to be
declining. World population was 4.4 billion in 1980, with a growth
rate of approximately 1.8-1.9 percent per year in 1980.

Changes in population have increased cereel imports in both DCs
and LDCs, although the effects are more dramatic for the latter group.
As shown in Table 8, as a result of population growth, the growth in
total grain imports increased more than nine times during the last
three decades and more than seven times in LDCs. However, in the
market economy of DCs, the rise of imports caused by population growth

have almost tripled during the same period. The market economies show
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TABLE 7

TOTAL GROWTH IN GRAIN IMPORTS BY GROUPS OF COUNTRIES,

BY DECADE, 1950-1980 (IMPORTS-EXPORTS)

Importing

Groups 1950-60 1960-70 1970-80
Million mt by decade
Developed countries -5.597 31.266 49,322
CPEs -0.911 1.921 45,261
Market economy -4.686 29.345 4.061
Develcping countries 8.808 15.634 56.333
Low income , 3.811 11.736 28,810
CPEs -1.784 7.219 12.361
Market economy 5.595 4,517 16.449
Africa 1.080 1,875 16.560
Asia 4,203 2,343 ~-0.942
Latin America 0.312 0.299 0.831
Middle income 4,368 2.054 22.323
CPEs ' 0.220 0.715 0.831
Market economy 4,148 1.339 21.492
Africa 0.460 0.715 3.158
Asia 1.480 1.243 5.697
Latin America 2,208 ~-0.619 12.637
High income

Market economy 0.629 1.844 5.200
Total groups 3.211 46.900 105.655

Source: Appendix 10.

Note: < O means decrease in imports
> 0 means increase in imports
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TABLE 8

THE EFFECTS OF CHANGES IN POPULATION

ON CEREAL IMPORTS BY DECADE, 1950-80

Importing

Groups 1950-60 1960-70 1970-80
Million mt by decade
Developed countries 0.789 3.136 13,373
CPEs -0.687 -0.608 9.246
Market economy 1.476 2.744 4,127
Developing countries 2.958 8.196 18.985
Low income 1.513 5.674 9.584
CPEs _ -0.266 1.288 2.584
Market economy 1.779 4.386 7.000
Africa 0.233 0.715 4,705
Asia 1.482 3.494 1.964
Latin America 0.064 0.177 0.331
Middle income 1.020 1.582 7.159
CPEs 0.091 0.246 0.290
Market economy ' 0.929 1.336 6.869
Africa 0.060 0.169 1,087
Asia 0.277 0.609 2.056
Latin America 0.592 0.558 3.726
High income

Market economy 0.425 0.940 2.242
Total groups 3.747 11.332 32.358

Source: Appendix 13.

Note: The numbers represent the increase (+) or decrease (-) in cereal
imports due to changes in population. For example, developed
countries' imports increased by 789,000 tons during the decade
from 1950 to 1960.
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a lower population growth effect than the CPEs, in both the developed
and developing categories. The gap between the LDCs and the DCs will
increase in the future since the LDCs are still in a period of rapid
population growth, while the DCs are approaching almost zero population

growth.

Domestic Cereal Production and Cereal Imports

Cereal production growth depends on & host of factors, such as
availability of uncultivated land, substitution from other crops,
expansion of multiple cropping and the availability of yield increasing
technology. Expansion of cultivated area was not a dominant factor in
increased production growth, since the harvested area of cereals
increased by only 25 percent between 1950 and 1980 (595-743 million
hectares [hal). Most of this increase appears due to the substitution
of cereals for other crops and an increase in multiple cropping, rather
than increased utilization of uncultivated land. FAO data for the
1970-80 period, for example, indicates that the total agricultural
cropped area increased by only 28 million hectares, while the harvested
area of cereals increased by nearly 70 million hectares.

Yield increases were three times as important as land area
expansion in the determination of increased production. Average cereal
yields grew from 1.2 to 2.1 mt/ha, with most of the increases occurring
since 1960. The principal factors responsible for these increases are
well known: increased chemical and fertilizer use (nitrogen fertilizer

production, for example, increased from less than five to 60 million
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mt), expansion of irrigated areas, and development and dissemination of
fertilizer responsive to seed varieties.‘5

However, the global average conceals a substantial diversity in
production growth rates, and this diversity among grain importing
countries provides a supply-side explanation for the growth in interna-
tional cereal imports. The results presented in Table 9 show that the
decline of per capita production can account for a substantial propor-
tion of the growth in imports in the developed CPEs. This region shows
absolute decreases in per capita cereal production of 19.4 kg/capita
between 1969-71 and 1979-81., The low income Africa group also shows an
absolute decline‘(BLS kg/capita) in cereal production during the same
pericd.

China shows substantial fluctuation in per capita production.
During recent decades, there were significant increases in cereal
imports. In 1950, for example, imports were 0.15 mmt. By 1670,
imports had jumped to 5.6 mmt and in 1980 to 17.1 mmt; however, in the
1970-80 period, per capita cereal production increased (see appendix
9). These fluctuations resulted from several factors. The Great Leap
years of 1959-61, the Cultural Revolution years of 1967-69, and the
Gang of Four years of 1975-77 caused significant economic disruption.
In addition to immediate production effects, domestic research capacity
may have been badly eroded during the Cultural Revolution, thus causing

a significant lag in the development and dissemination of new research

5. Ibid., p. 4.



TABLE 9

PER CAPITA CEREAL PRODUCTION BY GROUPS OF COUNTRIES,

1948-52, 1959-61, 1969-71 AND 1979-81

Importing
Groups 1948-52 1959-61 1969-71 1979-81
Kg/capitaa
Developed countries 308.8 375.7 454.3 465.8
CPEs 412.1 516.1 619.8 600.5
Market economy 227.8 259.7 314.8 350.1
Developing countries 154.0 209.0 214.0 233.2
Low income , 152.1 214.6 215.9 235.4
CPEs 164.0 254,2 241,6 296.7
Market economy 142.8 184.7 196.8 194.1
Africa 143.6 138,2 159.5 1238.0
Asgia 144.1 199,4 210.1 215.2
Latin America 100.8 99.2 99.4 107.2
Middle income 180.1 - 182.2 225.1 236.5
CPEs 61.8 83.6 46 .4 57.0
Market economy 184.3 185.7 230.7 241.4
Africa 242.7 262.7 276.5 315.1
Asia 196.8 192.8 196.5 205.6
Latin America 164.9 163.9 231.2 236.2
High income

Market economy 46,0 47 .6 54.2 62.2
Total groups 199.7 255.6 273.6 284.1

Source: Appendix 8.

a. Three year average.
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results. The effect of these cereal production changes was a fluctua-
tion in imports during the last three decades. In 1950-60, the
production effect was —4.4 mmt, in 1960-70, jumped 5.2 mmt, and in
1970-80, -5.0 mmt.

The effect of changes in domestic cereal production on cereal
imports were very positive in the developed CPEs in the low income
Africa groups, as shown in Table 10. The increases in per capita
production were higher in the 1960-70 period than in the 1970-80 period
for the DC market economies, Asia CPEs, Africa low income, and Latin
America middle income. The Green Revolution effects are most evident
for the period 1960-70, reflecting the impacts of new varieties of
seeds, chemical fertilizers, machinery and other technological innova-
tions. In total, the cereal production effect was positive but in a
decreasing rate; per capita trade effects were 55.9, 18, and 10.5 kg
during the periods 1950-60, 1960-70, and 1970-80, respectively.

The Effect of Changes in Domestic Starchy Staple Production on Cereal
Imports

Starchy staples (potatoes, cassava, and tubers) are substitutes
for direct and indirect cereal consumption. Changes in domestic pro-
duction of starchy staples can have a significant impact upon cereal
imports. A decrease in production of starchy staples and the corre-
sponding increase in the price of starchy staples relative to other
grains will shift the demand for cereal outward to the right. Any

shortages of cereal grains would be covered by imports. Therefore, it
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TABLE 10

THE EFFECT OF CHANGES IN DOMESTIC CEREAL PRODUCTION

ON CEREAL IMPORTS BY DECADE, 1950-80

Importing

Groups 1950-60 1960-70 1970-80
Millions mt by decade
Developed countries -32,772 ~44,.992 -0.242
CPEs -27.118 -32.211 6.767
Market economy ~5.654 -12,781 -7.009
Developing countries -68.207 -3.585 -47.080
Low income -65.350 -0.423 -45,876
CPEs ~53.475 9.105 -49.086
Market economy -11.875 -9.528 3.210
Africa 0.811 -4,028 7.389
Asia -12.733 -5.461 -3.887
Latin America 0.047 -0.039 -0.292
Middle income -2,843 -2.971 -0.948
CPEs -0.119 0.251 -0.091
Market economy -2.724 -3.222 -0.857
Africa 0.886 0.045 0.174
Agia 0.140 -0.149 ~0.467
Latin America -3.750 -3.118 -0.564
High income

Market economy -0.014 -0.191 -0.256
Total groups -100.979 -48.577 -47.322

Source: Appendix 11.

Note: The numbers represent the increase (+) or decrease (-) in cereal
imports due to change in domestic cereal production. For
example, DCs imports decreased by 32.8 mmt during the decade
from 1950 to 1960.
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is important to consider the production of starchy staples as one of
the factore contributing to the growth of grain imports.

The impact of starchy staple production changes on cereal
imports is small. Total cultivated areas of roots and tubers in LDCs
was only about 35 million hectares in 1980. Total production (measured
in cereal equivalents) in LDCs increased from 64.2 to 91.4 million
metric tons during the 1960 to 1980 period; in the DCs, production
decreased from 75.2 to 51.5 million metric tons (Table 11). In per
capita terms, starchy staple production declined in both the DCs and
LDCs.

Declines in per capita starchy staple production account for a
substantial proportion of the total growth in cereal imports in the DC
market economies, the middle income group of Latin America showed 4
mmt, an increase in cereal imports in the 1970-80 period, and the low
income Asia countries had 3.4 mmt increase in cereel import in the
1960~70 period. In total, changes in domestic starchy staple produc-
tion caused an increase in cereal imports from 12.8 mmt at 1960-70
periods to 20.8 mmt by 1970-80 periods (Table 12). Both DCs and LDCs

show this tendency (Table 12).

Unexplained Residual of Cereal Imports

The residusl is the growth of grain imports that is not
explained by the effect of population growth, changes in domestic
cereal products, and chenges in domestic starchy staple production.
Despite an increase in cereal production during the last three decades

and decreases in the rate of population growth in the DCs to almost
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TABLE 11

STARCHY STAPLE PRODUCTION AND PER CAPITA PRODUCTION
EQUIVALENTS IN CEREAL PRODUCTION* BY GROUPS OF COUNTRIES,

1959-61, 1969-71 AND 1979-81

1959-1961 1969-1971 1979-1981

Groups Mt Kg/Capita® Mmt Kg/Capita? Mmt Kg/Capita®
Developed countries  75.2 106.0  61.5  79.0  51.5  61.5
CPEs 44,2 137.7 44,3 124.4 37.5 96.9
Market economy 31.0 79.8 17.2 40.7 14,0 31.1
Developing countries 64.2 35.1 78.2 32.6 91.3 30.5
Low income 55.2 34.4 66.3 31.8 80.7 31.3
CPEs 32.7 47,3 39.8 44,7 44,1 42.5
Market economy 22.5 24,5 26.6 22.1 36.6 23.8
Africa 13.1 73.7 15.7 66.6 18.6 59.3
Agia 8.4 11.8 9.4 10.2 16.1 13.7
Latin America 0.9 35.9 1.4 38.3 1.8 39.9
Middle income 8.8 43.1 11,7 41.5 10.4 27.7
CPEs 0.1 21.9 0.2 18.7 0.3 27.9
Market economy 8.6 43.9 11.5 42.3 10.1 27.7
Africa 0.2 6.4 0.3 6.6 0.4 7.6
Asia 0.3 6.9 0.3 5.9 0.6 7.3
Latin America 8.1 66.0 10.9 62.6 9.0 39.1

High income

Market economy 0.2 10.1 0.25 7.2 c.3 7.1
Total groups 139.3  54.9 139.8 44,0 142.8 37.3

Source: Appendices 4 and 9.
*Starchy staple production is divided by 3.5.
a. Three year average.

Note: Statistics for the period 1948-52 are not available.



TABLE 12

THE EFFECT OF CHANGES IN DOMESTIC STARCHY STAPLE

PRODUCTION ON CEREAL IMPORTS BY DECADE, 1950-1980

Importing
Groups 1960-70 1970-80
Millions mt by decade
Developed countries 6.085 - 13.080
CPEs 2.305 9.714
Market economy 3.780 3.366
Developing countries 6.700 7.712
Low income 6.113 3.898
CPEs 1.796 2.331
Market economy 4,317 1.567
Africa 1.004 1.882
Asia 3.394 ~0.253
Latin America -0.081 -0.062
Middle income 0.527 3.802
CPEs 0.023 -0.079
Market economy 0.504 3.881
Africa 0.002 -0,053
Asia 0.035 -0.098
Latin America . 0.467 4,032
High income
Market economy 0.060 0.012
Total groups 12.785 20.792

Source: Appendix 12.
Notes: Statistics for the period 1950-60 were not available.

The numbers represent the increase (+) or decreasse (-) in
cereal imports due to changes in starchy staple production.
For example, Developed Countries imports increased by 6.1 mmt
during the decade from 1950 to 1960,
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zero, the unexplained residuals remeins large. The LDCs also showed a
large unexplained residual. During the 1950-60 and 1970-80 periods,
these residuals were even higher than in DCs as shown in Figure 6.
Table 13 shows the unexplained residual of countries in this
study for the last three decades. Low income market economies show
residuals of 15.7 mmt during the 1950-60 period decreasing to 4.7 mmt
during 1970-80; CPEs (including China) show a residual of 51.9 mmt in
the first period, 4.9 mmt in 1960-70, and an increase in 1970-80 to
56.5 mmt. Most of this fluctuation is due to the cereal production
effects in China, Vietnam, and Peoples Republic of Korea (see Appendix
14). Latin America in the middle income groups showed the same level
of residuals in the periods 1950-60 and 1970-80, 5.4 mmt, but in the
period 1960-70 the residual decreased to 1.5 mmt, because the group in
this decade had net exports of grain. The middle and high income
groups countries in Asia showed an increase in the residual during
these periods. World totals were almost the same in each of the

periods.

Conclusion
This analysis shows that the developed countries dominated the
per capita growth of grain imports, while the largest rate of increase
in imports occurred in the LDCs. Due to the high rate of population
growth in LDC, and the low or stable growth in DCs, the effect of
population growth on cereal imports were higher in LDCs than in DCs

during each of the three decades.
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TABLE 13

THE UNEXPLAINED RESIDUAL OF CEREAL IMPORTS

BY DECADE, 1950-1980

Importing

Groups 1950-60 1960-70 1970-80
(Millions mt by decade)
Developed countries ' 26.386 67.037 23.111
CPEs 26.894 32.435 19,534
Market economy -0.508 34,602 3.577
Developing countries 74,057 4.323 76.716
Low income 67.648 0.372 61.204
CPEs 51.957 ~4,970 56.532
Market economy 15.691 " 5.342 4,672
Africa 0.036 4,184 2,585
Asia 15.454 0.916 1,233
Latin America 0.201 0.242 0.854
Middle income 6.191 2.916 12.310
CPEs 0.248 0.195 0.711
Market economy 5.943 2.721 11.599
Africa ~-0.486 0.499 1,950
Asia 1.063 0.748 4,206
Latin America 5.366 1.474 5.443
High income

Market economy 0.218 1,035 3.202
Total groups 100.443 - 71.360 99,827

Source: Appendix 14.

Note: Unexplained Residual is the amount of cereal imports which are
not explained by population growth, cereal product1on. and
starchy staple production.
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The effects of changes in domestic starchy staple production on
cereal. imports were increasing over time, particularly in the DCs. In
the 1970-80 period, for example, the starchy staple effect was 13.4
mmt, while LDCs, induced changes in trade were only 7.7 mmt.

The decline in cereal production had a variable impact on
imports, especially in China and the U.S.S.R. during the period 1960~
1970. Most of the rest of the DCs and LDCs showed improvement in
cereal production which had a significant negati@e impact on cereal
imports during the same period.

As a result, the population growth, cereal production improve-~
ment and decline in starchy staple product did not explain very much of -
the growth in grain imports. The effect of income changes on grain

imports during will be discussed in the next chapter.



CHAPTER 4
INCOME GROWTH AND CHANGES IN IMPORT

In global terms, direct human consumption constitutes about
half of the demand for all grains. Feed accounts for a third of
demand, and industrial uses, seed and waste for the remainder.% The
relative importance of different uses.varies emong the individual
grains. Only five percent of wheat production is used for feed, while
four—-fifths is used for human consumption. The proportion of rice
production used for feed and industrial purposes is minimal. About a
fourth of coarse grain production is used for direct human consumption,
three-fifths for feed and the remainder for industrial use, seed and
waste.

The relative importance of the direct end indirect uses of each
grain also varies greatly from country to country. The developed
countries, with about a fifth of the world's population, account for
about two-thirds of the grain used for feed. The CPEs, with 35 percent
of the world's population, account for about one quarter of grein used
for feed. Finally, the LDC's, with 45 percent of the world's popula-

tion, use only nine percent of their grain supply for animal feed.’

6. U.S.D.A. "Foreign Agricultural Economic Report," World
Prospects for Grain in 1980, No. 75, Washington, D.C., 1971, p. 28.

7. 1Ibid., p. 28.
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These variations can be explained largely by differences in per
capita income. At low income levels almost all grain is consumed
directly as food. As per capita income increases, diets change to
allow higher consumption levels of livestock products. This change in
usage translates into a larger proportion of grain fed to livestock
(indirect consumption of grain). A study by E. Monke (1983) showed a
significant relationship between income level and indirect grain use.
Figure 7 shows data for indirect and direct grain consumption. At the
lowest income levels, the use of grain feed is zero. "Feed grain use
becomes positive at (per capita incomes of) $1,051 and remains fairly
small in absolute quantities until per capita income surpasses the
$2,000 range. At incomes of about $3,800 indirect demend for grain
reaches 185 kgs, roughly equivalent to direct consumption and increases
rapidly thereafter. At the highest income level ($9,500), indirect
grain consumption is nearly four times as large as direct grain
consumption.“8
This chapter provides further enalysis of the impact of income
growth on grain imports. Mea£ and indirect demand for grain is
digcussed in the next section. Modeling the relationship between
income and grain consumption is described in the third section of this
chapter. Income elasticities of grain demand (wheat, rice and feed)

for each region are estimated from a cross-section, time-series data

8. Eric A. Monke. International Grain Trade, Tucson:
University of Arizona, 1983, p. 13. '
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set. These results are used to estimate the growth in grain con-
sumption caused by income changes during the 1960-1980 period. The
fourth section discusses income growth and the demand for grain

imports. Conclusions are provided in the last section.

Meat and the Indirect Demand for Grain

By the mid 1970's beef and buffalo meat constituted nearly 50
percent of total meat consumption, pig meat and poultry about 18 per-~
cent each. Mutton and goat meat accounted for the remaining 14
percent. Table 14 contains data for per capita meat consumption in 33
countries during 1961, 1970 and 1980. The estimates show that most
countries increased consumption of meat and poultry. Per capita meat
consumption increased by more than three times in Japan, Greece and
Spain. In most CPE countries, per capita meat consumption almost
doubled during the same period. In some LDC's, however, per capita
consumption of meat declined. This was true in Chile, Peru, and the
Philippines from 1970 to 1980.

During the past two decades, growth in aggregate consumption of
livestock products was most rapid in eggs, followed by meat and milk.
The average annual growth rates were 5.5 percent for eggs, 3.2 percent
for meat and 2.6 percent for milk.9 In the developing countries,
demand has been strong but constrained by income levels as well as the

availability of livestock products and high prices. In contrast, the

9. J. S. Sarma and Patrick Young. Livestock Products in the
Third World: Past Trends and Projections to 1990 end 2000, Washington,
D.C.: International Food Policy Research Institute, 1985, 49:30,
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TABLE 14

FER CAPITA TOTAL MEAT CONSUMPTION IN KILOGRANMS

Per Capita Total Meat Consumption

Countries Groups 1961 1970 . 1980
Developed Countries
CPE's
1. Bulgaria 26.7 42,0 64.5
2. Czechoslovakia 45.6 61.2 76.0
3. Germany DR 46.5 59.1 85.6
4. Poland 35.3 45.3 68.6
S. Yugoslavia 22.8 34.9 54.1
6. USSR 28.5 42.5 58.3
Market Economy
7. Japan 4.7 18.0 31.6
8. Belgium-Luxemburg 48.4 70.6 86.2
9. Denmark 60.3 66.4 79.3
10. France 57.7 74.8 92.0
11. Finland 32.8 43.6 57.8
12. Germany FR 52.0 72.2 85.5
13. Irelend 49.6 70.0 80.2
14. Italy 24.2 51.8 65.9
15. Netherlands 42.8 54.6 65.7
16. Norway 35.0 39.0 51.6
17. Greece 20.8 46.9 63.0
18. Portugal 18.2 30.3 L1.4
19. Spain 18.2 46.1 62.0
20. Switzerland 50.6 68.9 84.8
21. W 64.6 74,1 71.9
Developing Countries
Latin America
22. Costa Rica 15.1 16.1 19.8
23. Dominican Rep. 9.5 9.3 10.2
24. Mexico 15.1 18.2 28.8
25. Panama 23.4 27.1 29.3
26. Brazil 24.9 27.8 35.1
27. Chile 25.8 31.9 23.0
29. Colombia 23.8 24.1 27.2
30. Venezuela 21.2 30.9 44,9
31, Peru 15.3 19.0 14.8
Asia
32. 1Iren 8.2 9.3 -
33. Philippines 9.8 12.3 11.4
Africa
34. South Africs 32.0 37.1 38.8

Sources: USDA Foreign Agricultural Service. "Livestock end HMeat,"
Foreign Agricultural Circular, FLM 7-78&, Weshington, D.C.,
August 1978, p. 17 and 18. USDA Foreign Agriculturel Service.
"Livestock and Mest," Foreign Agricultural Circuler, FLM 5-€1,
Washingtor, D.C., July 1981, p. &.
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growth in demand for animal products in developed countries has slowed
down "and, on occasion, consumption has e@en declined. Throughout this
period growth in consumption has exceeded that of production in devel-
oping countries. The deficit has been met by imports.

Figure 8 shows the growth in consumption of animal products in
developed and developing countries during the 1970-80 period. North
Africa and the Middle East had the fastest growth rate of meat con-
sumption at 4.1 percent, whereas Latin America's growth rate of 3.4
percent was the highest for milk. The egg utilization in North Africs,
Middle East and Latin America rose faester than aggregate consumption
for all the 104 study countries. The same study showed per capité>
consumption of beef and veal had declined during 1961-1979 in most of
Central and South America, because of balance of payment problems, high
inflation and unstable development policies.

Regier's study indicated that as meat consumption increases
with income, the use of grain for feed increases as well. Grain-meat
ratios were 4.95 kg of grain to one kg of meat in the developed areas,
3.6 kg in the CPEs and 1.3 kg in the LDCs. The world average ratio was
estimated in 1962 at 3.55 kg, and in 1980 at 4.25 kg. The highest
ratios were in Bulgaria, Yugoslavia and Hungary (9.75, 8.64, and 7.49
kg, respectively)., These countries are relatively large grain pro-
ducers with reletively inefficient livestock sectors. In Canada, the

U.S. and the Western European countries, the ratios in 1980 were 6.94,
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5.55, and 4.11 kg, respectively. The smallest ratio was 0.14 kg in
West Africa.l0

The income elasticity of demand is the most important factor
influencing the domestic utilization of livestock products. A study by
J. S. Sarma and Patrick Young (1985) of 104 countries shows that income
elasticities of demand for meats, milk and eggs are higher among LDC
consumers than among DC consumers., Their results are summarized in
Table 15.

In developing countries, price controls on animal products have
promoted growth in consumption, but the principal factor stimulating
consumption of poultry meat, eggs, and pig meat has been the decrease -
in their prices relative to other livestock products, reflecting the
technical progress in poultry aend pig farming. A recent study of
Brazil, Chile and Colombia, for example, showed that in all three
countries the prices for poultry meat and eggs fell in real terms

during the 1970's whereas prices for beef and cow milk rose.11

Modeling the Relationship between Income and Grain Consumption

Demand for grain = Direct demand + Indirect demand

Direct demand is represented by

Qgrain =f (Pgrain' Psubstitutes® Y (6)

10. U.S.D.A. "Foreign Agricultural Economic Report,” Growth
in World Demand for Feed Grains No. 63, Washington, D.C., 1970, p. 131.

11. FAO. "The State of Food and Agriculture,"” World Review,
Livestock Production: A World Prospective, FAO, Rome, 1982, pp. 93-94.



TABLE 15

. INCOME ELASTICITIES OF DEMAND FOR LIVESTOCK PRODUCTS, 1975

Country Group/Region Meat Milk Eggs
Developed Countries 0.25 -0.05 0.27
Developing Countries 0.63 0.57 1.00
Africa 0.79 0.68 1.05
Asia and Far East ' 0.97 0.52 1.07
Near East 0.72 0.53 0.83
Latin America 0.37 0.49 0.60

Source: J. S. Serma and Patrick Young, Livestock Products in the Third
World: Past Trends end Projections to 1990 and 2000,
International Food Policy Research Institute, Research Report
49, Washington, D.C., 1985, p. 75. )
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The evaluation of indirect demand is more complicated because

the demand for grain is determined by the demand for meat (and
livestock products). To derive the indirect demand for grain, we must

begin with the demand and supply of meat:

Qgeat
S -
Qeat = 81 (Qfeed* Uon-feed’ (8)

In market equilibrium, demand equals supply

Qgeat = Qgeat (9)
(10)

f

£ (Pmeat' Psubstitutes' ¥) )

or £3 (Fpeats Poubstitutes® Y) = g1 (Qfeeqr Qnonfeed)

Rearranging (and assuming that the implicit function rule applies)

Qeed = b (Ppears Peubstitutes® Cnonfeeds Y) (11)

This latter function represents the indirect demand for grain;
it depends on the prices of final product (meat) and substitutes, the
relative prices of feed and nonfeed inputs (these determine Qnonfeed)’
and on consumer income.

Equations for wheat and rice demand represent direct con-
sumption only; the indirect grain consumption equation includes corn,
wheat used for feed, and other céarse grains. Prices were not avail-
able for the analysis of wheat and rice demand. Both producer and
consumer prices in CPEs, LDCs and other DCs are under government
control, and price information for each country is often limited or
poor in quality. World prices for feed grains are less subject to this
problem, partly because the principal markets for feeds are in DCs,
which interfere with prices to & lesser extent. As a result, the

empirical tests are limited to estimation of income-quantity relation-

ships. So long as income is uncorrelated with the missing independent
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variables, no bias results in the estimated regression coefficients.
The data base for the analysis of equations (6) and (11) is generally
the 1960-70 and 1970-80 period.

Various functional forms were tried, including square root,
semi~logarithmic, straight linear, double logarithmic and quadratic.
Most of these models did not explain the relationship of demand to
income and price. High standard errors, low F values, low adjusted RZ
and theoretically incorrect signs to the coefficient are indicators of
poor fits. The best estimeates were provided by the double logarithmic
form.

Income elasticities of demand for wheat, rice and feed were

estimated from the following equations:

11
1nQ; = © + By (1nPY) + ;iz Bi [(1nPY) D4] (12)
11
InQf = v + 6y (InPY) + I #; [(InPY) Dy] + By 1nPE (13)
11
1nQr = R + ry (LnPY) + I  ri[(1nPY)D,4] (14)
i=2

LnQw, 1nQf, and 1nQr are logarithms of per capita consumption of wheat,
feed and rice consumption, respectively. ©, Y, R are the intercepts of
wheat, feed and rice consumption, respectively. LnPY is a logarithm of
per capita income; D is a dummy variable used to capture differences in
slope parameters for different countries group relative to developed

12

CPEs, holding intercept fixed. i is a region subscript; Pf is a

world feed priée.
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By» P, r; are the income elasticities of wheat, feed and rice

demand of the CPEs developed countries;'Bi. ¢i. r; are the differ-
ences between the income elasticity of the CPE developed countries and

the other groups. The actual income elasticities of demand for regions

2-10 can be estimated as:

ni=g +0, (16)
nd =R, + R (17)

The value of 1 is the income elasticity of demand for each country
group.

The equations succeed in explaining a substantial proportion of’
the variation in grain consumption. The adjusted R? for wheat, rice,
and feed demand are 0.60, 0.52 and 0.58, respectively. Table 16 con-
teins the estimated coefficientsg. ;. 6. and their corresponding t-
statistics for wheat, rice and feed. This t-statistic is used to test
the null hypothesis that the individuel coefficient is equal to zero,
and thus indicates significant differences in the slope parameters
between country groups.

For wheat, there is no significant difference in slope coeffi-
cient of income between the CPEs and the DC market economies. However,
there is a significant difference in the slope parameter between the
CPEs and the LDC country groups, with the exception of Africa's middle

income group. In the rice market, the slope parameter for LDCs is

12. Kements, Jan. Elements of Econometrics, New York:
Macmillen Publishing Co., Inc., 1971.
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TABLE 16
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Wheat Rice Feed
Coefficient Coefficient Coefficient
Groups B t-stat. Y t-stat. 9 t-stat.
Developed Countries
CPEs 0.304 2.91 -0.112 -0.71 0.607 3.36
Market economy -0,110 -0.339 0.354 0.99 0.023 0.420
Developing Countries
Low income )
CPEs -0.357 -6.62 0.964 2,03 -0.327 -3.84
Market economy
Africa -0.167 -2.9 2.437 4.77 -0.269 -2.82
Asia -0.235 -4.31 1.298 2.50 -0.105 -1,.17
Latin America 0.338  4.27 9.037  6.83 & a
Middle income
Market economy
Africa -0.049 -1.07 1.853 4.09 -0.102 -1.36
Asia -0.139 -3.35 1.491 3.60 -0.061 -0.89
Letin America -0.128 -3.10 1.800 3.94 -0.094 -1.39
High income
Market economy a a a 8 -0.069 -2.49
Price -2.033 -2.913
72 0.60 0.52 0.58
Source: Author's calculations.
a. Was not entered into the stepwise regression due to the low

level of significance.
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significantly different from the slope of CPEs. However, the high
income and market economies show no differences in slope parameter.
Feed demand shows the same pattern as rice in the DCs. Middle and high
income groups show no differences in the slope parameters. The Asian

low income group is significantly different.

Income Growth and the Demand for Grain Imports

The direct and indirect human consumption of grain is related
to per capita income; as the per capita income rises from a relatively
low level, direct human consumption of grain will increase, but beyond
8 certein income level it will decline to a lower level and therefore
remain relatively stable. However, the demand for indirect consumption
rises as income grows.

Table 17 contains the estimated income elasticities of demand
for wheat, rice, and feed. The income elasticities of demand for wheat
are less than one in all groups. Developed market economies and CPEs
have elasticities of 0.194 and 0.304, respectively. The highest income
elasticities in all groups is 0.64 for the low income group in Latin
America. Low and middle income Asian countries have elasticities of
0.069 and 0.165, respectively.

The income elasticities of direct demand for rice show rel-
atively higher values than for wheat and feed, especially in low income
LDCs. In DCs and in the high income groups in LDCs, however, it shows
a significantly lower level of elasticities. The only unusual result
is for low income Latin American countries (8.9), but rice in these

countries is a relatively unimportant staple food. In the low and
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TABLE 17

INCOME ELASTICITIES IN THE COUNTRY GROUPS

Groups Wheat Rice Feed

Developed Countries

CPE's 0.304 -0.112 0.607
Market Economy 0.194 0.242 0.630
Developing Countries
Low Income
CPE's -0.033 0.852 0.280
Market Economy a
Africa 0.137 2,325 0.348
Asia 0.069 1.186 0.502
Latin America 0.642 8.925 0.607
Middle Income
Market Economy
Africa 0.255 1.788 0.505
Asia 0.165 1.379 0.546
Latin America 1.176 1.688 0.513
High Income
Market Economy 0.304 -0.112 0.548

Source: Author's calculations.
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middle income groups, income elasticities of rice demand are positive
and more than one for all groups. African and Latin American countries
show higher elasticities than Asia.

The income elasticities of demand for feed are positive in all
groups and less than one, but higher than the values for wheat con-
sumption. The DCs and the high income LDCs have higher income
elasticities of demand for feed than for wheat and rice consumption.
In most of the LDCs groups, however, feed shows relatively lower
elasticities than rice.

In order to calculate the impact of income growth on cereal
imports, income elasticities are used to estimate total consumption
growth:

Z

cw

}‘cw

(z 2 pY)) * () (4)
(rc,1960) - (2cw1960-70) (5)

2., is the percentage change in consumption of wheat caused by
income growth in country (C) in the 1960-70 period; PY, is the per
capita income in country (C); X., is the total increase in consumption
of wheat in country (C) caused by income growth in 1960-70 in metric
tons. TC&26° is a total consumption of wheat in country (C) during
1960. Similar calculations are made for the 1970-80 period, and for
rice and feed consumption.

Estimates of the total growth in grain consumption are
calculated as follows:

(1960-1970) _
TIC, = Xy or + Xop (6)
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TIC.. is a total growth in consumption of grain for country (C) caused

gc
by income growth between the 1960-70 period in metric toms. Similar
celculations are followed for the 1970-80 period.

Teble 18 and Appendix 19 show the consumption growth of wheat,
rice and feed for each region and country. Developed countries showed
gimilar changes in growth of grain consumption at 1960-70 and 1970-80.
In the first period, income growth caused a 52.3 mmt increase in con-
sumption; in the second decade, income growth caused an increase of
49.3 mmt. The USSR, Yugoslavia and Poland showed the largest growth in
grain consumption among the CPE's; Japan, Germany, Italy., Spain and
United Kingdom showed the greatest growth in grain consumption among’
the market economies. These results indicate that the income effect on
grain consumption has emphasized indirect consumption, especially in
the market economies, where feed consumption increased six times more
than the direct consumption of wheat and rice.

Developing countries showed a higher growth in consumption in
1970-1980 than in 1960-1970. Bangladesh, India, Indonesia, Korea Rep.,
and Madagascar had the highest level of growth in consumption. Most of
this growth reflected increased direct grain consumption. Asia, in the
low income regions, showed higher growth in rice consumption than in
wheat and feed in the last two decades. This indicates that the lower
income countriés are still demanding more grein for direct consumption
8s incomes increase. The total for all regions shows & greater income-
induced increase in grain consumption in 1960-1970 thamn in 1970-1980.
In order to estimate the residual left over of cereal import it

is necessary to subtract the unexplained residual in Chapter 3 from the



TABLE 18

EFFECTS OF INCOME CHANGES ON GRAIN IMPORTS, BY DECADE, 1960-80

1960-1970 1970-1980
Groups Wheat Rice Feed Total Wheat Rice Feed Total

(million metric tons by decade)

Developed Countries 17.907 4.779 29.568 52.254 20.277 1.208 27.766  49.251
CPE's 13.431 -0.046 8.147  21.532 18.179 -0.096 10.443  28.526
Market Economy 4.476 4.825 21.421 30.722 2.098 1.304 17.323  20.725

Developing Countries 3.324 29.608 -1.567 31.365 2,721  53.029 -4.273 51.477
Low Income -0.334  25.047 0.374  25.800 0.767  45.919 1.104  47.790

CPF's ~-0.334 1.275 ~-0- 0.941 -0.465 1.547 -0~ 1.082
Market Economy 0.713 23.772 0.374  24.859 1,232 44,372 1.104 46.708
Africa 0.110 1.335 0.008 1.473 0.468 6.804 0.237 7.509
Asia 0.518 21.980 0.262 22.760 0.586 35.212 0.732 36.530

Latin Americs 0.085 0.437 0.104 0.626 0.178 2.356 0.135 2.669
Middle Income 2.568 4,657 -1,936 5.289 1.417 7.322 -5.441 3.298
CPE's - - - - - - - Ce-
Market Economy 2.568 4.657 -1,936 5.289 1.417 7.322 -5.441 3.298
Africa 1.619 0.060 0.019y - 1.698 0.425 0.012 0.041 0.478

Asia 0.579 1.712 0.315 2.606 0.402 1.538 0.128 2.06¢

Latin America 0.370 2.885 . -2.270 0.985 0.590 5.772 -5.610 0.752

High Income

Market Economy 0.377 -0.096 -0.005 0.276 0.537 -0.212 0.0064 0.389
TOTAL GROUPS 21.231 34.387 28.001 83.619 22,998 54.237 23,493 100.728

Source: Appendix 19.

Note: The numbers represent the increase (+) or decrease (-) in grain impoits due to changes in
income. For example, DCs imports increased by 17.9 mmt during the decade from 1960 to 1970

29
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income effect. Table 19 shows the aggregate total income effect on
grain consumption and the resulting unexplained residual left over of
cereal import. A positive residual means that imports grew by more
than the income effect. Factors additional to those considered in this
study must be important to the growth in trade. Prices aqd changes in
tastes appear to be the most likely candidates. When negative, the
residuals suggest that imports were not allowed to grow by the full
magnitude of the income effect. This éircumstance occurs when gov-
ernments artificially limit imports for reasons such as deficits in the
balance of payments or policies that increased prices.

In 1970-1980, the aggregate data shows almost no unexplained
residual which might suggest that all the growth of grain net trade is
explained by grain production, population, substitution and income and
income growth. However, examination of the individual country group
data shows that such a conclusion is misleading. In 1960-1970, the DCs
have a positive residual of 14.8 mmt, while the LDCs have a residual of
-27.0 mmt. Most of this residual was from low income Asian countries
(-21.8 mmt). The residuals left over in the other LDC groups were
small, between -2 mm and zero. In 1970-80, the developed market
economy and CPE groups had negative residuals of -17.1 and -8.9 nmt,
respectively. The LDCs, however, had a positive residual of 25.2 mmt.
The residual in Asia's low income groups was again negative, -35.3 mmt.
Africe, Asis, and Latin America in the middle income groups have small
residuals, between one and two mmt.

Among individual countries (see Appendix 10) the USSR, German

D. Rep. and Bulgaria had the highest positive residual in the CPE
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TABLE 19

AGGREGATE RESULT OF INCOME EFFECT AND RESIDUAL LEFT OVER,

BY DECADE, 1960-1980

(mmt)
1960-1970 1970-1980

Income Residual Income Residuel
Groups Effect Left Over Effect Left Over
Developed Countries 52.254 14,783 49,251 -26.114
CPEs 21,532 10,903 28.526 -8.992
Market economy 30.722 3.88 20.725 -17.148
Developing Countries 31.365 ~27.042 51.477 25.239
Low income 25.800 -25.428 47.790 13.414
CPEs 0.941 -5.911 1.082 55.450
Market economy 24,859 -19.519 46,708 ~42.036
Africa 1.473 2.711 7.509 -4,924

Asia 22,760 -21.844 36.530 -35.297
Latin America 0.626 -0.384 2,669 -1.815
Middle income 5.289 -2.373 3.298 9.012
CPEs - 0.195 - 0.711
Market economy 5.289 ~2.568 3.298 8.301
Africa 1.698 -1.199 0.478 1.472

Asia 2.606 -1.859 2,068 2,138
Latin America 0.985 0.759 0.389 2,813

High income

Market economy 0.276 0.759 0.389 2.813
Total Groups 83.619 -12.259 100.728 -0.901

Source: Appendix 20.

~- Not availsable.
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regions, while Poland and Yugoslavie had the highest negative
residuals. Japan and The Netherlands in the 1960-70 period showed the
highest negative residual (-~7.5 and -2.5 mmt, respectively), but
England and German F. Rep. had the highest positive residual (8.5 and
5.6 mmt) in the same period. In 1970-80, England, German F. Rep.,
Italy and Japan experienced the highest negative residuals (4.5, 4.3,
3.7, and 3.4 nmt, respectively). Only Spain, Greece and Portugal had
positive residuals during this period. The term "negative residual" of
& country means the variables in the equation have more effect than the
actual import; however, the term "positive residuasl" of a country means
the variables in the equation have less effect than the actual import.’
There are many factors not included in this study which may have a
significant effect to explain the residual left over in such as price
policies.

Among developing countries, Bangladesh, India and Pekistean,
showed the highest negative residuals in 1960-70 (6.3, 5.5, 5.2 mmt),
while only Mexico, Morocco and Kenya had substantial positive residuals
(2.6, 1.6 and 1.2 mmt, respectively). In 1970-80, the Peoples Republic
of China, Mexico and Morocco had the highest positive residuals, while
India, Bangladesh and Indonesia showed the lergest negative residuals.

From these results we could see very clearly that the income is
the most importaent variable to understanding increases in grain imports

by developed countries as well as by the developing countries.
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Conclusion

The results of this chapter showed that the high income coun-
tries had substantial increases in indirect consumption of grain caused
by increases in income. However, the developing countries had substan-
tial increases in demand for direct grain consumption, especially in
rice and wheat. In addition, the income effect on grain consumption
had a larger effect than the factors considered in previous chapters.
Increased income had a significant effect on indirect grain con-
sumption. These trends appeared very clearly in the empirical results.
The income elasticities of demand for feed are higher than the elas-
ticities of demand for rice and wheat in the DCs, while the reverse’
gituation prevails in the LDCs.

The presence of an unexplained residual shows that, in the DCs
in 1960-70, imports were affected by factors other than those con-
sidered in this study. However, in the 1970-80 periods, the negative
residual in DCs and many of the LDC groups mean that total imports were
lower than the sum of the various effects. The results for this period
may indicate that import policies of these countries have limited

imports, perhaps through an increase in real price levels.



CHAPTER 5
CONCLUSION

Since the 1950's, international grain trade has grown more
rapidly than any other segment of agricultural trade. During the last
thirty years, LDCs have become heavily dependent on cereal imports in
spite of increasing per capita cereal pfoduction. The Green Revolu-
tion and new production technologies had significant impacte on
increasing cereal production in many developed countries, particularly
India, China, Argentina, Pakistan, and Mexico. But most LDCs have been
unable to improve production sufficiently to cover their demand because
of many constraints such as availability of foreign exchange, lack of
new technology, anti-producer policies and weather changes. As a
result, import growth has been necessary to cover the high growth in
the demand for grain. Among the developed countries, the market econo-
mies and the CPEs have also increased their imports of grain, mainly
for indirect consumption (livestock feed).

Examination of the data shows that trade expanded primarily in
response to growth in income and population. Income growth appears
particularly important in developed countries and it was a dominant
factor in the developing countries in 1960-70. In the 1970-1980
period, income growth had more of an effect on grain trade in the LDCs
than in the DCs. Population growth showed a larger effect on trade in

the LDCe than in the DCs during all periods.
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Decline in domestic cereal production showed a significant
effect on grain import only for China and the USSR. In the rest of the
country groups, cereal production has not been an important factor
affecting import, at least relative to the other factors considered in
this study. Declines in domestic starchy staple products showed higher
effects on grain import in DCs than in LDCs during 1970-1980; but the
magnitude of the impact was still small.

The unexplained residuals left over from the import growth were
small during the periods 1960-1970 end 1970-1980 for most of the coun-
try groups. Where values are large, they represent the effect of
various factors that have not been considered. Changes in prices may
be particularly important in this regard. A positive residual is
consistent with an increase in prices, while a negative residual may

indicate cases where real price levels have declined.



APPENDIX 1

POPULATION IN MILLIONS

Countries 1950 1960 1970 1980
Developed
CPEs
1. Bulgaria 7.25 7.87 §.49 8.86
2. Czechoslovakia 12.39 13.65 14,33 15.28
3. German D. Rep. 18.39 18.32 17.06 16.74
4, Poland 24,82 29.70 32.53 35.58
5. Romania 16.8 18.4 20,25 22.20
6. Yugoslavia 17.0 18.4 20.32 22.34
7. USSR 181.05 214.4 242,77 265.54
Market economies
8. Japan 82.9 94.1 104,35 116.78 -
9. Eelgium-Lux 8.64 9.15 9.9¢ 10.22
10. Denmark £.27 4,58 4.93 5.13
11. Finland 4,01 4,45 4,61 4.78
12. German F. Fep. 45.99 57.78 60.71 61.56
13. Greece 7.55 8.33 8.79 9.6
14. Ireland 2.97 2.83 2.95 3.31
15. Italy 46.77 49,36 53.66 57.04
16. Netherlands 10.11 11.48 13.03 14.14
17. Norway 3.27 3.59 3.9 4.08
18, Portugal 8.5 8.83 2.04 9.84
19. Spein 27.87 30,13 33.62 37.20
20. Switzerland 4.69 5.35 6.27 6.37
21, W ' 50.62 52.54 55.7 56.21
Developing
Low income GNP ($0-699)
CPEs
22, Kampuchia 4,31 4,95 7.06 8.87
23. Vietram Soc. Rep. 24,48 29.3 41,86 52.30
24. Yemen Feople Rep. 0.81 0.99 1.50 1.89
25. China People Rep. 546,82 646,53 825.81 956.85
26. FKorea People Rep. 8.97 £.25 13.89 17.91
Market economies
Africa
27. Egypt 20.39 25.93 33.33 41,99
28. Ethiopia 17.56 20.0 25,45 32.6
29. Kenya 6.02 7.13 11.27 16.4
30. Madagascar 4,26 - 5.39 6.8 - 8.74
31, Mozambique 5.7 6.39 8.14 10,47
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APPENDIX 1--Continued

POPULATION IN MILLIONS
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Countries 1950 1960 1970 1980
32. Somalia 1.89 2.0 2.79 3.65
33, Sudan 8.62 11.77 14.0¢ 18.37
34, Tanzanis 8.01 .24 13.3 17.93
35. Zaire 11.23 14.59 21.64 28.29
36. Angole 4.09 4,61 5.59 7.08
37. Ghana 5.02 6.7 8.61 11.68
38. 1Ivory Coast 2.59 3.23 5.31 7.97
39. Morocco 8.95 11.63 15.13 20.30
40, Nigeria 34,33 42,95 56.35 77.08
41, Senegal 2.48 3.14 4,27 5.66
42, Zambis 2.44 3.21 4.15 5.66

Asia
43. Bangladesh 0 0 68.28 88.71
44, India 355.82 432,57 551.32 693.89
45. Indonesia 76.7 2.6 119.47 151.89
46. Pakistan 80.35 92.73 60.45 82.44
47, Sri Lanke 7.68 9.90 12.51 14,87
48. Yemen Arab Rep. 3.62 4,04 4,84 5.93
49, Jordan 1.27 1,70 2.30 3.20
50. Korez Rep. 20.51 24,66 31.37 37.98
51. Philippines 20.28 27.5 37.9 50.99
Latin America
52. Haiti 3.38 4,25 4.61 5.82
53. Bolivia 3.01 3.46 4,29 5.57
5S4, Colombia 11.33 14.13 21.27 26.91
55. Ecuador 3.27 4,32 5.96 8.02
Middle income GNP ($700-1999)
CPEs
56. Cuba 5.52 6.80 8.55 9.98
Market economies
Africe
57. Algeria 8.75 11.02 13.31 18.59
58. Tunisia 3.56 4,17 5.13 6.36
Asia
59. Cyprus C.49 0.56 0.62 0.65
60. Iran 16.28 20.19 28.36 - 38.08



APPENDIX 1--Continued

POPULATION IN MILLIONS
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Countries 1950 1960 1970 1980
61. Iraq 5.27 7.09 ©.36 13.08
62. Lebanon 1.43 1.78 2.47 3.16
63. Malaysia 6.3 8.11 10.47 13.64
64. Syria 3.41 4,67 6.26 8.64

Latin America
65. Brazil 52.09 65.74 95.19 126.38
66. Chile 6.07 7.29 9.37 11.11
67. Dominican Republic 2.13 2.99 4,52 5.95
68. Jamaica 1.40 1.61 1.87 2.19
69, Mexico 25.87 34,63 50.33 69.99
70. Feru 8.07 10.86 13.5 17.77
Eigh income GNP (>$2000)
Market ecoromies
71. Libya 1.03 1.20 1.98 2.98
72. Eong Kong 1.9 2.98 3.94 4,80
73. Kuwait 0.22 0.23 0.74 1.37
74, Saudi Arabia 3.24 4,79 6.20 8.37
75. Singapore 1.02 1.63 2,08 2.39
76. United Arab Emirates 0.08 0.1 0.23 0.80
77. Trinidad Tebago 0.63 0.84 1,03 1.14
78. Venezuela 5.03 7.3 10,7 14,91

Source:
years.

Note:

1950 is the average of 1948-1952.

1960 is the average of 1959-1961.
1970 is the average of 1965-1971,
1980 is the average of 1979-1981.

Food and Agriculture Organization Production Yearbook, various



APPENDIX 2

NET GRAIN TRADE
(IMPORT-EXPORT)

(1000 mt)
Countries 1950 1960 1970 1980
Developed countries
CPEs
1. Bulgaria -55.7 19.1 -229.62 384,62
2. Czechoslovakia 47.5 1900.23 1791.,59 1781.76
3. German D. Rep. 21.2 2042.63 2693.97 3320.43
4, Poland -43.1 222.45 2378.73 7380.6
5. Romznia -99.8 -316.34 -710.73 1120.37
6. Yugoslavia -190.6 945.83 416.12 988,07
7. USSR ’ 18.8 -6026.37 -5631.12 30995.7
Market economy »

8. Japan 3402.2 4476.27  14040.6 23677.3
9. Belgium 1323.5 1868.17 2914.89 2821,7
10. Denmerk 158.3 1079.97 132.92 -490,07
11. Finland 340, 282.7 -41.56 392,43
12. German F. Rep. 4468.7 -592.78 5506.73 2798.74
13, Greece 422.° 168.3 249.34 219,22
14, Ireland 550.0 353.53 444,84 347,04
15. Italy 1471.9 2744.93 6080.38 5663.17
16. Netherlands 1502.4 3664.73 3154.17 3487.7
17. TXorway 527.6 56C.0 644.5 683,49
18. Portugal 309.2 355.97 1906G.7 37¢1.0
19. Spein 208.3 647 .57 1948.9 4919,1
20. Switzerland 784.8 £32.9 1350.95 1211.34
21. UK 6300.2 641.63 8092.7¢ 968,29

Developing countries

Low income
CPE's

22. Kampuchia 0 17.5 0 241,34
23. Vietnam Soc. Rep. 0 ~-468.8 563.34 1420.67
24. Yemen People Rep. & 0 130.0 207.92
25. China People Rep. -34.5 -1249.76 4637.33 1577.2
26. Korea People Rep. 08.2 -19.0 168.67 213,33
Harket economy

Africa

27. Egypt 492.7 757.46 1123.34 6259.04
28. Ethjopia -35.6 0 58.0 284,25
29. Kenye -33.6 38.26 -83.34 314,79
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APPENDIX 2--Continued

NET GRAIN TRADE
(IMPORT-EXPORT)
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(1000 mt)

Countries 1950 1960 1970 1980
30. Madagascar -3.1 7.7 18.0 205.1
31, Mozambique 14,7 40.1 107.33 370.55
32. Somalia 0.3 30.1 52,67 315.85
33. Sudan 2.3 -69.6 167.33 47 .04
34, Tanzania -4.1 -29.64 22,34 187.9
35. Zaire 0 0 203.0 407.62
36. Angola -107.9 -87.23 ~-64,67 262.0
37. Ghana 3.2 120.56 113.67 217.0
38. 1Ivory Coast 0 42,1 158.33 472.86
39, Morocco -323.6 =43.37 292.33 7521.37
40. Nigeria -3.1 83.07 336.67 2059.36
41, Senegal 0 224.7 290.0 456,06
42, Zambia 21 -10.97 183.7 157.96

Asia
43. Bangladesh 0 0 1291.67 1584.7
44, India 3455.1 4232.77 3616.67 -159.35
45. Indonesia 66.1 1036.4 1260.0 2754,67
46, Pakistan -60.0 1128.17 -218.0 -102.8
47. Sri Lanka 426.4 806.07 954,33 859.79
48. Yemen Arab Rep. 0 0 93.33 452.59
49, Jordan 21.4 238.07 163.37 515.51
50. Korea Rep. -4.6 367.07 2625.,0 2894.35
51. Philippines 81.7 380.7 745,66 790.22
Latin America
52. Haiti 0.3 33.9 53.17 200.36
53. Bolivia 47 .4 127.76 168.33 301.7
54. Colombia 36.3 174.17 345.33 716.36
55. Ecuador ~36.6 23.34 91.0 270.02
Middle income
CPE's
56. Cuba 264.6 484,67 1199.33 2030.62
Market economy
Africa
57. Algeria -104.0 433,07 544.33 3216.32
58. Tunisia -123.1 -199.97 403.67 889.86



APPENDIX 2--Continued

NET GRAIN TRADE
(IMPORT-EXPORT)
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(1000 mt)
Countries 1950 1960 1970 1980
Asia
59. Cyprus 77.4 52.4 119.33 329.9
60. Iran 49.1 246,13 446,33 2975.28
61. Iraq -18.8 312.33 319.5 2408.82
62. Lebanon 107.5 279.1 538.67 574.21
63. Malaysia 0 29.29 705.67 1166.37
64. Syria ~475.37 301.0 333.83 705.42
Latin Americs

65. Brazil 145.7 1941.03 863.66 6052.5
66. Chile -16.3 725.3 629.0 1336.9
67. Dominican Republic -7.5 144,37 105.33 346.44
68. Jamaica 12,6 162,37 262.67 383.65
69. Mexico 427.7 -386.33 -170.52 5651.61
70. Peru 217.¢€ 401.2 679.0 1234,90
Figh income

Market economy

71. Libye 1.3 99.97 366.67 793.88
72. Hong Kong 156.6 487 .37 654.67 805.91
73. Kuwait 0 0 153.33 322,29
74, Saudi Arabis 35.3 279.56 541,33 3123.80
75. Singapore 493.9 0 385.67 709.17
76. United Arab Emirates 0 0 c 196.14
77. Trinidad Tobago -0.2 117.5 180.33 271.78
78. Venezuela 37.2 368.2 914.83 2174.38

Scurce:

Date for the cereal imports and exports are taken from Food

and Agriculture Organization Trade Yearbook, various years.



APPENDIX 3

CEREAL PRODUCTION

(1000 mt)
Countries 1850 1960 1970 1980
Developed
CPEs
1, Bulgarie 3273.0 4713.66 6648.0 8145.0
2. Czechoslovakia 5015.0 5640.33 8018 9830.0
3. German D. Rep. 5838 3482.33 7040 9210
4, Poland 12136 14684.3 18236 18458.7
5. Romanie 5815 1036.0 6211 6369.6
6. Yugoslavia 6132 7031.0 5034 5159.6
7. USSR 76236 128940 169320 174955
Market economy
8. Japan 16493 19874 17595 14333
9. Belgium 1480 1777.33 1923 2066.67
10. Denmerk 4015 4085.0 6678 7315
11, Finland 1412 1810 2875 2992
12, German F. Rep. 10272 12896 10058 22928.3
13, Greece 1575 2425.33 3224 4761
14, TIreland 1110 1340 1452 1771
15. Italy 11094 13294.3 16114 18085.3
16, Netherlands 1463 1599.0 1497 1278.67
17. lorwey 348 558.67 777 1117.33
18. Portugel 1417 1479.0 1461 1208.3
19. Spain 7352 7989.67 11821 14459,3
20, Switzerland 446 520.33 683 827.67
z2l. W 8076 €380.03 13941 18734.3
Developing countries
Low income
CPE's
22. Kempuchia 133¢ 1533.33 31472 1092.67
22, Vietnam Soc. Rep. 1570 9810.33 10198 12182.7
24, Yemen People Rep. 22 66 90 111
25, China Feople Rep. 90947 159000 196474 286018
26, Korea People Rep. 2115 4973 5147 6483.33
Market economy
Africa
27. Egypt 4103 5213.67 7385 7994.33
28. Ethiopia 2684 2776.33 4355 4332.33
29. Kenya 227 225.67 2671 2608.33
30. Madagascar 968 1307 2018 2175.33

75
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CEREAL PRODUCTION
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(1000 mt)

Countries 1950 1960 1970 1980
31. Mozambique 445 654 685 478.67
32. Somalia 46 42.33 243 262.67
33. Sudan 811 996.33 2119 3219.33
34. Tanzania 1013 985 1349 1458.67
35. Zaire 535 344 660 802.67
36. Angola 354 520 582 363.33
37. Ghana 358 421 739 706.0
38. Ivory Coast 206 250 640 899.33
39. Morocce 2728 2184 4558 3556.67
40. Nigeria 5300 7612 8054 9618.0
41. Senegal 374 323.33 704 746
42. Zambia 461 752 915 941

Asia
43. Bangladecsh 0 16727 20994.7
44, India 57453 £2772.3 111146 138775
45. Indonesie 11279 14990. 21711 33557.7
46. Pakistan 17199 20637.3 11668 17138.3
47. Sri Lanka 505 881.33 1495 2063.33
48, Yemen Arab Rep. 755 619.0 1075 797.67
49. Jordan 184 116.67 152 99
50. Korez Rep. 3686 4468.33 7508 8004,67
51. Philippines 3463 5262. 7141 10841.3

Latin Americs
52. Haiti 408 455 536.0 394
53. Bolivie 244 212,33 498 565.33
54. Colombie 1156 1444 ,67 1623 3341
55. Ecuador 309 482.33 633 665
Middle income

CPE's

56. Cuba 341 567 397 569.67
Market economy

Africe
57. Algeria 1061 1735.33 1882 2099
58. Tunisia 689 451.67 718 1146
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CEREAL PRODUCTION
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(1000 mwt)
Countries 1950 1960 1970 1980
Asia
59. Cyprus 98 73 164 117.33
60. Iran 3084 4303.67 6092 8234.67
6i. Iraq 1412 1623 2058 2256.33
62. Lebanon 101 92.67 50.0 45.67
63. Malaysisa 637 1149 1711 2145.67
64, Syria 1198 934 122¢ 3084.0
Latin America
65. Brazil 5480 14675.5 22353 30790.3
66. Chile 1258 1588 1787 1742.33
67. Dominican Republic 149 220.33 265 481.67
68. Jamaica 21 8.33 5 7.67
69. Mexico 4004 7517.67 14552 20670.3
70. Feru 860 1063 1455 1424.66
High income
Market economy

71. Libya 75 112,0 113 217
72. Hong Kong 37 29.33 15 0
73. Ruweit 0 0 0 0
74, Saudi Arabia 106 233.0 429 284.33
75. Singepore 0 0 0 0
76. United Arsb Erirates 0 0 0 1
77. Trinidad Tobago 22 13 13 29.66
78. Venezuela 349 764.67 o11 1887.33
Source: Food and Agriculture Organization Trade Yearbook, various

years.



ROOTS AND TUBERS PRODUCTION
EQUIVALENT IN CEREALS FRODUCTION

APPENDIX 4

(1000 mt)

Countries 1960 1970 1980
Developed countries

CPEs

1. Bulgaria 114,29 108.0 107.8

2. Czechoslovzkia 1610.0 1389.71 944,76
3. German D. Rep. 3447 .43 2980.57 3043,52
4. Poland 12480 12860.9 11291.7
5. Romanie 742.86 88.57 82.48
6. Yugoslavia 774.57 93.71 84.08
7. USSR 23322.3 26782.6 21902.8
Market economy

8. Japan 3012.57 1941,42 1534.85

9. Belgium 505,43 466.3 412.95
10. Denmark 350,57 241,42 247,23
11. Finlend 304,86 258.85 179.81
12. German F. Rep. 6351,43 4515.42 247,23
13. Greece 133,71 234.0 282.19
14. Ireland 537.43 414.28 320.57
15. TItaly 1109.14 1045.42 851,71
16. Netherlands 1678.0 1533.42 1808.47
17. Norway 302.57 230.57 139,33
18. Portugal 320.71 369.43 358.8
19. Spain 1312,29 1437.42 1628.76
20. Switzerland 327.14 270.28 264,0
21, UK 2099.71 2102.57 1876.38

Developing countries

Low income

CPE's

22. Kampuchia 13.71 14.0 47 .14
23. Vietnem Soc. Rep. 647 .43 617.43 1842.86
24, Yemen Feople Rep. 0.29 0.29 0.29
25, China People Rep. 31730.6 38784.3 41669.3
26. Korea People Rep. 660.57 757.714 472.67
Market economy

Africa

27. Egypt 145.43 176.29 367.81
28. Ethiopia 220.86 255.43 - 403.91
29. Kenya 355.71 270.29 380.48
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APPENDIX 4--Continued

ROOTS AND TUBERS PRODUCTION

(1000 me)

79

Countries 1960 1970 1980
30. Madagascar 434,0 514.29 937.62
31. Mozambique 620.0 752.57 559.24
32. Somelia 5.43 8.0 10.09
33. Sudan 60.0 86.29 87.05
34. Tanzania 948,57 1046.86 1451,05
35. Zaire 1778.57 3072.0 3707.81
36. Angola 422,29 508.0 591.43
37. Ghana 859.43 1048.86 1451.05
38. TIvory Coast 536.57 654.86 911.71
39. Morocco 60.0 80.86 114.95
40. NMigeria 6062.0 7147 .14 8113.71
41. Senegal 47 .71 49,71 10.76
42. Zarmbia 44,0 51.14 56.86

Asia
43. Bangladesh 224,57 477.71 495,81
44, India 1778.57 477.72 495,62
45. Indonesia 4565.71 3352.86 4785.05
46. Pgkistan 75.14 181.14 164.38
47. Sri Lanka 107.43 134,57 202.09
48. Yeren Arab Rep. 10.86 10.0 37.71
49, Jordan 3.71 0.29 3.14
50. Korea Rep. 660.57 757.71 472.67
51. Philippines 41¢.71 365.71 1019.52

Latin America
52. Haiti 66.57 177.14 193.906
53. Bolivia 212,29 271.14 312.763
54. Colombia 499.14 660,57 1188.86
55. Ecuador 162.57 276.57 153.52
Middle income

CPE's

56. Cube 149.71 159.43 278.38
Market economy

Africe
57. Algeria 64.0 72.29 162.86
58. Tunisia 14,0 19,71 - 35.14
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Countries 1960 1¢70 1980
Asia
59. Cyprus 35.43 54,0 59.33
60. Iran 114,29 119.14 198.38
61. Iraq 2.86 4,57 30.29
62. Lebanon 17.43 28.0 38.76
63, Malaysia 112.86 113,43 161.43
64. Syria 10.86 17.71 76.09
Latin America

65. Brazil 7032.0 9609.71 7795.91 -
66. Chile 229.14 206.0 257.24
67. Dominican Republic 80.57 98,57 86.86
68. Jamaica 25.14 43,14 61.52
69. Mexico 145.14 202.86 272.95
70. Peru 615.43 772,86 654.57
High income

Market economy

71. Libya 3.43 4,29 28.19
72. Hong Kong 7.43 1.14 0
73. Kuwait 0 0 0
74, Saudi Arabia 0.29 0.29 1.43
75. Singapore 2.29 5.51 2.00
76, United Arab Emirates 0 0 0.48
77. Trinidad Tobego 3.43 6.0 6.29
78. Venezuela 165.43 160,29 192,57
Source: Data for Roots and Tubers Production are taken from Food and

Agriculture Organization Production Yearbook, various years.

Notes: The data are divided by ratio 3.5.



APPENDIX 5

CEREAL IMPORTS

(1000 mt)
Region 1950 1960 1970 1980
Developed
CPEs
1. Bulgaria 0 197.10 295.38 872.62
2. Czechoslovakia 78.2 1941.233  1828.597 1821.043
3. German D. Rep. 24.2 2042.63 2705.267  3716.833
4. Poland 181.9 222.45 2524,06 7457 .,596
5. Romania 0 39.66 136.6 2241.,5
6. Yugoelavia 153.3 1620.83 648.45 1205.46
7. USSR 18,8 830.633  2548.88 33,934.98
Market economies
8. Japan 3417.6 4512.266 14,717.61 24,518,993
9. Belgium-Lux 1379.4 1968.67 3697.887 5736.557
10. Denmark 333.8 1206.967 460,917 410.24
11. Finland 350.8 320.7 78.11 434,727
12. German F. Rep. 4475,5 532.22 7457.06 5094.936
13. Greece 423.0 169.533 325,013 982,537
14, JTreland 550.5 382,533 447 .84 539.28
15. Italy 1679.8 3182.933 70862.05 7588.77
16. Netherlands 1564.,9 3872.733  4582.17 5316.837
17. Norway 527.6 560.3 656,17 685.36
18. Portugal 331.4 355.966  1921.7 3794.8
19. Spain 249.3 688.567  2573.9 5729.897
20. Switzerland 786.0 832.9 1351,953  1212.16
21. UK 6346.3 930.63 9232.12 3518,917
Developing
Low income
CPEs
22. Kampuchia 0 17.5 o 241.34
23. Vietnam Soc. Rep. 0 01.2 582.67 1420,67
24. Yemen Feople Rep. c 0 149.0 207,92
25. China People Rep. <142 146.24 5593.33 17,062.0
26. Koreas People Rep. 98.2 0 270.67 580.0
Market economies
Africa .
27. Egypt 740.2 1074.46 1771.0 6354,42
28. Ethiopia 0 0 58.0 284,25
22. Kenya 4.6 51.26 32.33 314,79
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CERFAL IMPORTS

(1000 mt)
Region 1950 1960 1970 1980
30. Madagascar 3.3 36.77 73.67 206.81
31. Mozambique 17.6 40.1 107.33 370.55
32. Somalia 0.3 30.1 52.67 315.85
33. Sudan 12.7 111.4 182.33 290.43
34, Tanzania 0 46.36 58.67 247 .06
35. Zaire 0 0 203.0 407 .62
36. Angola 0.6 29.77 87.33 262.0
37. Ghana 3.3 120.56 113.67 217.0
38. 1Ivory Coast .0 42.1 158.33 474.3
39, Morocco 84.9 274.63 430.0 7540.11
40. Nigeria 0.6 83.07 336.67 2059.36
41. Senegal 0 224,7 311.0 459.05
42, Zembia 21.0 5.03 101.67 339.57
Asia
43, Bangladesh 0 o] 1291.,67 1584.7
44, India 3477.3 4236.77 3646.67 774.22
45, Indonesis 76¢.8 1636.4 1399.33 2780.13
46, Pakistan 13.7 1197.17 189.0 1051.53
47, Sri Lanka 427.6 806.07 954.33 865.67
48. Yemen Arab Rep. 0 0 93.33 452,59
49, Jordan 27.7 242,07 168.67 556.25
50. Korea Rep. 0 3¢1.07 2629.0 2894.3
51. Philippines 5.7 396.7 745,66 964,81
Latin America
52. Haiti 0.3 33.9 56.67 200.36
53. Bolivia 47 .4 127.76 169.33 301.7
54, Colombia 38.6 174.17 367.33 747 .51
55. Ecuador 9.2 50.37 91.0 270.02
Middle incomrwe
CPEs 264.6 484.67 1199.33 2030.62
56. Cuba
Market economies
Africa
57. Algeria 115.4 572.07 553.3 3216.32
58. Tunisia 66.1 23.03 410.0 891.46
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CEREAL TMPORTS

. 83

(1000 mt)
Region 1950 1960 1970 1980
Asia
59. Cyprus 68.5 52.4 129.0 333.51
60. Iran 72.6 246.13 450.33 2975,28
61. 1Iraq 12.9 312.33 389.0 2408.82
62. Lebanon 109.7 288.1 550.67 694.19
63. Malaysia 0 104,29 705.67 1180.39
64, Syrie 30.6 301.0 564,33 749.18
Latin America .
65. BPRrazil 366.5 1951.03 2113.33 6107.76
66. Chile 72.9 728.3 643.67 1347.,51
67. Dominicar Republic 1.7 35.73 105.33 346.44
68. Jamaica 12.6 162.37 262.67 383.65
69. Mexico 452,0 72.67 360.48 5673.89
70, Peru 217.6 401.2 680.0 1244.42
High income
Market
71, Libya 16.4 99,97 366.67 793.88
72. Hong Kong 165.6 552.37 701.0 822.56
73. FKuweit 0 o] 172.0 361.17
74, Saudi Arebia 35.3 276.56 541,33 3140.09
75. Singapore 541.6 NA 538.0 1283.97
76. United Arab Emirate 0 0 0 318.3
77, Trinidad Tobago 0 117.5 181,33 271.78
78. Venezuela 37.2 368.2 949,33 2187.47
Sources: Data for the cereal imports are taken from Food and

Agriculture Organization Trade Yearbook, various years.



APPENDIX 6

PER CAPITA CEREAL IMPORTS

Kg/Capita
Countries 1950 1960 1970 1980
Developed
CPEs
1. Bulgaria 0 25.1 34.8 98.5
2. Czechoslovakia 6.3 142,2 127.6 119.2
3. German D. Rep. 1.3 111.5 158.6 222.1
4. Poland 7.3 7.5 77.6 209.6
5. Romania 0 2,2 6.7 101.0
6. Yugoslavia 9.0 88.1 31.9 53.9
7. USSR 0 3.9 10.5 127.8
Market economy =
8. Japan 41.0 47.9 141.0 209.8
9. Belgium~-Lux 159.7 215.0 369.9 561.1
10. Denmark 78.2 263.5 93.5 80.0
11. Finland 87.5 72.1 16.9 90.9
12. German F. Rep. 89.5 9,2 122.8 82.8
13. Greece 55.9 20.4 36.9 102.3
14, Ireland 185.4 134,9 151.6 163.0
15. 1Italy : 35.9 64.5 131.9 133.0
16. Netherlands 154,7 337.3 351.6 375.9
17. Norway 161.6 156.2 174.1 167.7
18. Portugal 38.9 40.3 212.6 385.8
19. Spain 8.9 22,9 76.6 154.0
20. Switzerland 167.4 155.7 215.,7 190.4
21, WK 125.4 177.7 165.7 62.6
Developing
Low income GNP U.S. $(0-699)
CPEs
22. Kampuchia 0 3.5 0 27.2
23. Vietnam Soc. Rep. 0 3.1 13.9 27.2
24. Yemen People Rep. 0 0 99.5 110.0
25. China People Rep. 0.3 0.2 6.8 17.8
26. Koreas People Rep. 10.9 NA 19.5 32.4
Market economies
Africa
27. Egypt 36.3 41.4 53.1 151.3
28. Ethiopia 0 0 2.3 8.7
29. Kenya 0.8 701 2.9 19.2
30. Madagascar 0.8 6.8 10.8 23.7
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PER CAPITAL CEREAL IMPORTS
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Kgs/Capita

Countries 1950 1960 1970 1680
31. Mozambique 3.1 6.3 13.2 35.4
32, Somalia 0.2 15.1 18.9 86.7
33. Sudan 1.5 9.5 12.9 15.8
34, Tanzania 0 5.0 4.4 13.8
35. Zaire 0 0 9.4 14.4
36. Angola 0.1 6.5 15.6 37.0
37. Ghana 0.7 17.8 13.2 18.6
38. Ivory Coast 0 13.0 29.8 59.5
39. Morocco 9.5 23.6 28.4 371.5
40. Nigeria 0.02 1.9 6.0 26.7
41. Senegal 0 71.6 72.9 8l.1
42, Zambia 8.6 1.6 46.2 59.9

Asia
43, Bangladesh 0 0 18.9 17.9
44, 1India 9.8 9.8 6.6 1.1
45. Indonesia 1.0 11.2 11.7 18.3
46. Pakistan 0.2 13.0 3.1 12.8
47. Sri Lanka 55.7 81.5 76.3 58.2
48, Yemen Arab Rep. 0 0 19.3 76.4
49, Jordan 21.8 142.8 73.4 173.9
50. Korea Rep. 0 15.9 83.8 76.2
51. Philippines 4.7 14.4 19.7 18.9

Latin America
52. Haiti 0.1 8.0 12.3 34.4
53. Bolivia 15.7 37.0 40.0 54.1
54. Colombia 3.4 12.3 17.3 27.8
55. Ecuador 2.8 11.7 15.3 33.7
Middle income GNP U.S. $(700-1999)

CPEs
56. Cuba 47.9 71.0 140.0 203.5
Market economies

Africa
57. Algeria 13.2 51.9 41.6 173.0
58. Tunisia 18.6 535 79.9 140.1
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PER CAPITAL CEREAL IMPORTS
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Kge/Capita
Countries 1950 1960 1970 1980
Asia
59. Cyprus 138.7 93.1 209.8 512.3
60. Iran 4,5 12.2 15.9 78.1
61, Iraq 2.4 44.1 41.6 184.1
62. Lebanon 76.6 161.6 223.0 219.6
63. Malaysia 0 12.9 67.4 86.5
64. Syria 9.0 64.5 90.2 86.7
Latin America
65. Brazil 7.0 29.7 22.2 48.3
66. Chile 12.0 99.9 68.7 121.3
67. Dominican Republic 0.8 11,9 23.3 58.3
68. Jamaica 10.0 100.6 140.5 175.0
69. Mexico 17.5 2.1 7.2 81.1
70. Peru 26.9 36.9 50.4 70.0
High income GNP U.S. $(>2000)
Market economies

71, Libya 15.9 83.7 184.9 266.7
72. Hong Kong 87.2 185.3 177.8 171.3
73. Kuwait 0 0 231.2 263.2
74, Saudi Arabia 10.9 58.4 87.3 375.3
75. Singapore 529.9 NA 259.3 537.2
76. United Arab Emirates 0 0 0 399.9
77. Trinidad Tobago 0 139.2 176.6 238.6
78. Venezuela 7.4 50.4 88.7 146.7




APPENDIX 7

PER CAPITA NET GRAIN TRADE

(Kg/Capita)
Countries 1950 1960 1670 1980
Developed
CPEs
1. Bulgaria -7.68 2.43 ~27.05 43.40
2. Czechoslovakia 3.83 139.17 124.99 116.6
3. German DR 1.15 111.51 157.93 198.39
4, Poland -1.73 7.49 73.13 207.45
5. Romania ~5.94 -17.19 -35.09 50.46
6. Yugoslavia -11.21 51.40 20.48 44.14
7. USSR 0.10 -28.11 -23.20 116.73
Market economy
8. Japan 41,04 47.57 134.56 202.75
9. Belgium 153.20 204,11 261.64 276.02
10. Denmark 37.06 235.75 26,97 -95.60
11. Finland 84.81 63.54 -9.02 82.13
12. Germean F.R, 89.40 -10.26 90.70 45.46
13, Greece 55.98 20.21 28.36 22,84
14, TIrelend 185.25 124,75 150,59 104.91
15. TItaly 31.47 55.61 113.31 99.28
16. Netherlands 148.55 319.23 242.03 246.59
17. Norway 161.56 156.25 166.24 167.28
18. Portugal 36.38 40,31 211,25 385.42
19. Spain 7.47 21.49 57 .98 132.24
20. Switzerland 167.16 155.65 215.57 190.28
21. UK 124.47 12.21 145,2 17.23
Developing
Low income
CPEs
22. Kampuchia 0 3.53 0 27.26
23, Vietnam Soc. Rep. 0 -16.0 13.46 27.16
24. Yemen People Rep. 0 0 86.84 110.01
25. China People Rep. -0.06 -1.93 5.62 16.49
26, Korea People Rep. 10.95 -2.30 12.14 11.91
Market economy
Africa
27. FEgypt 24.16 29.21 33,70 149.04
28. Ethiopia -2.03 0 2,28 8.72
29. Kenya -5.58 5.37 ~7.40 19,19
30. Madagascar ~-0.73 1.43 2,65 23.46
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PER CAPTTA NET GRAIN TRADE

(Kg/Capite)

Countries 1950 1960 1970 1980
31. Mozambique 2.58 6.28 13.19 35.38
32. Somalia 0.16 15.05 18.88 86.64
33. Sudan 0.27 -5.91 11,88 2.56
34. Teanzanie -0.51 -3.21 1.68 10.48
35. Zaire 0 0 9.38 14,41
36. Angola -26.36 -18.94 -11.57 37.02
37. Ghana 0.64 17.99 13,20 18.58
38. 1Ivory Coast 0 13.03 29.82 59.31
29. Morocco -36.14 -3.73 16.33 370.58
40, Nigeria -0.09 1.93 5.98 26.72
41. Senegal 0 71.56 67 .96 80.53
42, Zaobia 8.61 -3.42 44,24 27.90

Asia
43. Bangladesh 0 0 18.92 17.86
44, India 9.71 9.79 6.56 ~0.23
45. TIndonesia 0.86 11.1¢9 10.55 18.14
46, Pakistan -0.75 12.17 -3.61 -1.25
47. Sri Lanke 55.54 81.45 76.26 57.82
48. Yemen Arab Rep. 0 0 19.30 76.37
49, Jordan 16.85 140.45 71.06 161,15
50. Kores Rep. -0.22 14.89 83.69 76.21
51. Philippines 4,03 13,84 19.67 15.50

Latin America
52. Haiti €.09 7.98 11.54 34,44
53. Bolivia 15.74 36.90 39.27 54,15
54. Colombie 3.20 12.32 16.24 26.62
55. Ecuador -11.20 5.41 15.27 33.66
Middle income 20

CPEs

56. Cuba 47.93 71.31 140.26 203,51
Market economy

Africa
57. Algeria -11.88 39.30 40,90 172,98
58. Tunisia -34,58 -47.,98 78.73 139.85

Asis

59. Cyprus 156.68 93.07 194,03 506.76
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PER CAPITA NET GRAIN TRADE
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(Kg/Capita)
Countries 1950 1960 1970 1980
60. Iran 3.02 12,19 15.74 78.13
61. Iraq -3.57 44,08 34,15 184.10
62. Lebanon 75.02 156.53 218,17 181.66
63. Malaysia 0 3.61 67 .43 85.51
64. Syria -139.41 64.45 53.34 81.61
Latin Armerica
65. Brazil 2.80 29.52 8.07 47.89
66. Chile -2.68 99.49 67.13 120,37
67. Dominican Republic -3.52 48.22 23.29 58.26
68. Jamaica 8.98 100.60 140.54 175.02
69. Mexico 16.53 ~11.16 -3.39 80.74
70. Peru 26.95 36.95 50.28 69,48
High income
Mzrket economy

71. Libya 1.26 83.66 185.0 266,67
72. Hong Kong 82.42 163.49 166.08 167.86
73. Kuwait 0 0 206.09 234.91
74, Saudi Arabia 10.9 58.36 87.34 373.35
75. Singapore 483.27 0 185.87 296.72
76. United Areb Emirates c 0 0 246.72
77. Trinidad Tobago -0.32 139,22 175.59 238.61
78. Venezuela 7.39 50.44 85.50 145.80




APPENDIX 8

PER CAPITA CEREAL PRODUCTION

(Kg/Capita)
Countries 1950 1960 1970 1980
Developed
CPEs
1. Bulgaria 451,39 596.17 783.04 919.09
2. Czechoslovakia 404.79 413.09 559.37 643,28
3. German D. Rep. 317.49 190.1 412.71 550.28
4. Poland 488.88 494,37 560,66 518.82
5. Romania 346.13 56.30 306.69 286 .91
6. Yugoslavia 360.71 382.12 247 .72 230.96
7. USSR 421,08 601.44 697 .46 658,87
Market economy
8. Japan 198.95 211.2 168.62 122.73
9. Belgium 171.32 194.18 192.40 202,16
106. Denmark 940,06 891.73 1354.8 1427.0
11, Finland 352.21 406.83 624.19 626.2
12, German F.R. 205,50 223.19 313.90 372.45
13. Greece 208.50 291,26 366.66 495 .94
14, Treland 373.86 472.83 491,54 535.37
15. Italy 237.21 269.33 300.30 317.05
16. Netherlands 144,65 139.29 114.87 50.40
17. Norway 106.58 155.79 200,41 273 .45
18. Portugal 166.71 167.5 161.62 122.84
19. Spain 263.82 265.19 351.60 388.70
20. Switzerland 95.02 97.24 108,98 130.01
21, WK 159.55 178.54 250.29 333.2¢
Developing
Low income
CPEs
22. Kampuchia 310.67 309.64 445.04 123,16
23. Vietnam Soc. Rep. 64.13 334.82 243.60 232.94
24, Yemen People Rep. 27.16 66.67 60,12 58.73
25. China People Rep. 166.32 245.93 237.92 298.92
26. Korea People Rep. 235.87 602.79 370.50 473.56
Market economy
Africa
27. Egypt 201.20 201.08 221.58 190.36
28. Ethiopis 152,85 138.82 171.12 132.89
29. Kenya 37.72 31.65 237.11 159.03
30. Meadagascar 227 .44 242.35 296.77 248,84
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(Kg/Capita)

Countries 1950 1960 1970 1980
31. Mozambique 78.07 102.43 84.15 45.70
32. Somalis 24.39 21.17 87.13 72.06
33, Sudan 84.14 84,65 150.39 175.24
34, Tanzania 126.55 106.61 101,43 81.34
35. Zaire 47 .66 23.58 30.50 28.37
36. Angola 86.49 112.92 104.15 51.33
37. Ghana 71.36 62.84 85.79 60.45
38. Ivory Coast 79.69 77 .40 120.55 112.80
39, Morocco 304.70 187,86 301.34 175.24
40, Nigeria 154.38 177.23 142.9% 124,78
41. Senegal 150.81 102.97 167.99 131.73
42, Zambia 188.93 234,27 220.38 166.23

Asia
43, Bangladesh - - 244,98 236.68
44, 1India 161.58 191,35 201.60 200.0
45. Indonesia 147.05 161.88 181.73 220.93
46, Pakistan 214,06 222,56 193.02 207.89
47. Sri Lanka 65.77 89.06 119.47 138.75
48. Yemen Arab Rep. 208.56 153.22 222.29 134.6
49, Jordan 152,76 62.83 66.12 30.95
50. Korea Rep. 179.69 181.20 239.38 210.77
51. Philippines 170.80 161.35 188.40 212.59

Latin America
52. Haiti 120.71 107.08 116.29 67.73
53. Bolivia 81.01 61.33 116.19 104,46
54. Colombia 101.99 102.23 90.43 124.17
55. Ecuador 94,58 111.73 106.23 82.89
Middle income

CPEs
56. Cuba 61.78 83.42 46 .43 57.09
Market economy

Africa
57. Algeria 224,04 157.47 141,43 112.89
58. Tunisia 193.54 108.37 140.04 180.1
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PER CAPITA CFREAL PRODUCTION
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(Rg/Capita)

Countries 1950 1960 1970 1980

Asia
59. Cyprus 198.38 129.66 2€66.67 180.23
60. Iran 189.48 213.21 214,82 216.24
61, 1Iraq 268.14 229.08 219,99 172.45
62. Lebanon 70,48 51,97 20.25 14,45
63. Malaysia 101.11 141,68 163.48 157.31
64, Syria 351.32 200.00 196.39 356.78

Latin America
65. Brazil 181,98 223,23 234,82 243,64
66, Chile 207.15 217.83 190.72 156.87 -
67. Dominican Republic 69.99 73.59 58.59 81.01
68. Jamaica 14,97 5.16 2.68 3.50
65. Mexico 154,77 217.09 289.13 295.32
70. Peru 106.53 97.91 107.75 80.16
High income

Market economy

71. Libya 72.67 93.72 57.01 72.89
72. Hong Kong 19,47 9.84 3.81 0
73. Ruweit o] 0 0 0
74, Saudi Arabia 32.74 48,64 69.22 33.98
75. Singapore - - - -
76. United Arab Fmirates 0 0 0 1.26
77. Trinidad Tobago 34,81 15.40 12.66 26.04
78. Venezuela 69.34 63.65 85.14 126.55




APPEMNDIX 9

PER CAPITA STARCHY STAPLE PRODUCTION AFTER CONVERTED IN CEREAL

Kg/Capita

Countries 1960 1970 1980
Developed

CPEs

1. Bulgaria 14,53 12,72 12.16
2. Czechoslovakia 117.91 96,95 61.83
3. German DR 188.20 174,73 181.84
4. Poland 420.19 395,40 317.38
5. Romania 40,37 4,37 3.72
6. Yugoslavia 42.09 4,61 3.7¢6
7. USSR 108,78 110.32 82,48
Market economy '
8. Japan 32,01 18.61 13.14
9. Belgium 55.22 46,62 40.39
10. Denmark 76,53 48,98 48,23
11. Finland 68,52 56,20 37.63
12. German F.R. 109,92 74,37 40,56
13. Greece 16.06 26.61 29.39
14, IJTreland 1£9.64 140,24 26.91
15. Italy 22,47 19.48 14,93
16. Netherlands 93.90 117.67 127.86
17. Norway 84.37 59,47 34.10
18. Portugel 37.34 40,87 36.48
19. Spain 43,56 42,76 43.79
20. Switzerland 61.14 46,32 41,47
21, UK 39.97 37.75 33.38

Developing

Low income

CPEs

22. Kampuchia 2.77 1,983 5.31
23. Vietnam Soc. Rep. 22,10 14,75 35.24
24. Yemen People Rep. 0.29 0.19 0.15
25. China People Rep. 49.08 46,97 43,55
26. Korea People Rep. 80.07 54.54 26.39
Market economy

Africa

27. Egypt 5.61 5.29 8.76
28. Ethiopia 11.04 10.04 12.39
29. Kenya 49.88 23.99 23.20
30. Madagascar 80.47 75.63 107.26
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PER CAPITA STARCHY STAPLE PRCDUCTION AFTER CONVERTED IN CEREAL

Kg/Capita

Countries 1960 1970 1980
31. Mozambique 97.10 92.45 53.40
32. Somalia 2.715 2.87 2.77
33. Sudan 5.61 6.12 4,74
34, Tanzania 102.67 78.71 80.91
35. Zaire 121.90 141,97 131.06
36. Angola 91.70 90.91 83.56
37. Ghana 128.27 121.76 78.94
38. Ivory Coast 166.12 123.35 114.35
39. Morocco 5.16 5.35 5.66
40, Nigeria 141.14 126.84 105.29
41. Senegal 15.20 11.65 1.9
42, Zambia 13.71 12.32 10.04

Asia
43. Bangladesh - 6.99 5.59
44, India 4,11 0.8 0.71
45, 1Indonesia 49,31 28.07 31.50
46, Pakistan 0.81 2.99 1.99
47. Sri Lanka 10.86 10.75 13.59
48. Yemen Arab Rep. 2.69 2.07 6.36
49, Jordan 2.19 0.12 0.98
50. Korea Rep. 26.79 24,16 12.45
51. Philippines 15.26 9.65 16.99

Latin America
52. Haiti 15,67 38.43 33.33
53. Bolivia 61.32 63.26 56.13
54, Colombia 35.32 31.06 44,18
55. Ecuador 37.66 46.41 19.14
Middle income

CPEs

56. Cuba 22.03 18.64 27.90
Market economy

Africa
57. Algeria 5.81 5.43 8.76

58. Tunisia 3.36 3.85 5.52
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PER CAPITA STARCHY STAPLE PRCDUCTION AFTER CONVERTED IN CEREAL

g/ Capita

Countries 1960 1970 1980

Asia
59. Cyprus €2,93 87.80 91.14
60. Iran 5.66 4.20 5.21
61, Iraq 0.40 0.49 2,31
62. Lebanon 9,78 11.34 12.26
63, Malaysia . 13.92 10.84 11.84
64, Syria 2.32 2.83 8.80

Latin America
65. Brazil 106,96 100.95 61.69
66. Chile 31,43 21.98 23.16
67. Dominican Republic 26.91 21.79 14.61
68. ' Jamzica 15,58 23.08 28.07
69, Mexico 4.19 4,03 3.90
70. Peru 56.69 57.23 36.83
High income

Market economy

71. Libya 2,87 2.16 9.47
72. Hong Kong 2.49 0.290 -~
73. Ruwait - - --
74, Saudi Arabia 0.06 0.05 0.17
75. Singapore 1.40 2.62 0.84
76. United Arab Emirates - - 0.60
77. Trinidad Tobago 4,06 5.84 5.52

78. Venezuela 22.66 14,98 12.91




APPENDIX 10

TOTAL GROWTH OF GRAIN IMPORT

(1000 mt)
Countries 1950-60 1960-70 1970-€0
Developed

CPEs

1, Bulgaria 74,8 -248.72 614.24
2. Czechoslovakia 1852.73 -108.64 -6.83
3. German D. Rep. 2021.43 651.34 626.46
4. Poland 265.55 2156.28 5001.87
5. Romania ~-218.54 ~394.39 1831.1
6. Yugoslavia 1136.43 -529.71 569.95
7. USSR -6045,.17 395.25 366626.8
Market economy

8. Japan 1674.07 9564.34 9636.68
9. Belgium 544,67 1048.72 ~-93.19
16. Denmark G21.67 -947.05 -622.49
11. Finland =57 -324.26 433.99
12. German F. Rep. -5061.48 609¢.51 -2707.99
13. Greece ~-254.6 81,04 -30.12
14, TIreland ~126.47 61.31 -97.8
15, Italy 1273.03 3335.45 -417.21
16. Netherlands 2162,33 -510.56 333.53
17. Norway 32.7 84,2 38.99
18. Portugal 46.77 1553.73 1881.3
19. Spein 439,27 1301.33 2070.2
20. Switzerland 48.1 518.05 -139.61
21, UK ~-5658.57 7451.16  -7124.56
Develcping

Low income

CPEs

22. Kampuchia 17.5 -17.5 241.34
23. Vietnam Soc. Rep. -468.8 1032.14 857.33
24, Yemen People Rep. 0 130. 77.92
25. China People Rep. -1215.26 5887.09 11139.8
26. Korea People Rep. -117.200 187.67 44,66
Market economy

Africa

27. FEgypt 264.76 365.88 5135.7
28. Ethiopia 35.6 58. 226,25
29, Kenya 71.86 -121.6 398.13
30. Madagascar 10.8 10.3 187.1
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TOTAL GROWTH OF GRAIN IMPORT

(1000 mt)

Countries 1950-60 1260-70 1970-80
31. Mozambique 25.4 67.23 263.22
32. Somalia 29.8 22,57 263.18
33. Sudan -71.9 236.93 -120.29
34, Tanzania -25.54 51.98 165.26
35. Zaire o 203. 204.62
36. Angola 20.67 22.56 326.67
37. Ghana 117.36 -6.89 103.33
38. Ivory Coast 42.1 116.23 314,53
39. Morocco 280.23 335.7 7229.04
40. Nigeria 86.17 253.6 1722,69
41. Senegal 224.7 65.3 166.06
42. Zzmbia -31.97 194.67 =25.74

Asia
43. Bangladesh 0 1291.67 293,03
44, 1India 777.67 ~616.1 -2776.02
45. Indonesia 970.3 223.6 1494.67
46. Pgkistan 1188.17 -1346.17 115.2
47, Sri Lanke 379.67 148,26 ~94.54
48. Yemen Arab Rep. 0 93.33 359.26
49. Jordan 216,67 ~74.7 352.14
50. Korea Rep. 371.67 2257.93 269.35
51. Philippines 299.0 364.96 44,56

Latin America
52, Haiti 33.6 19.27 147.19
53. Bolivia 80.36 40,57 133,37
54. Colombia 137.87 171,16 371.03
55. Ecuador 59.97 67.63 176.02
Middle income

CPEc

56. Cuba 220,07 714.66 831.29
Market economy

Africa
57. Algeria 537.07 111.23 2672.02
58. Tunisia -76.87 603.64 486.19
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(1000 mt.)
Countries 1850-60 1960-70 1970-80
Asia
59. Cyprus -25.0 66.93 210,57
60. Iran 197.03 200.2 2528.95
61. Iraq 331.13 7.17 2089.32
62. Lebanon 171.6 259.57 35.54
63. Malaysia 29,29 676.38 400.7
64. Syria 776,37 32.83 371.59
Latin America
65. Brazil 1795.33  -1077.37 5188.84
66. Chile 741.6 -96.3 707.9
67. Dominican Republic 151.87 -39.04 241,11
68. Jamaica 149,77 400.3 120.98
69. Mexico ~-814,03 215.81 5822.13
70. Peru ~-183.6 277.8 555.9
High income
Market economy

71. Libya 98.67 266.7 427.21
72. Hong Kong 330,77 167.3 151.24
73. Kuweit 0 153.33 168,96
74, Saudi Arabia 244,26 261.77 2582.47
75. Singapore ~493.9 385.67 323.8
76. United Areb Emirates 0 0 196.14
77. Trinidad Tcbago 117.7 62.83 91.45
78. Venezuela 331, 546.63 1259,55




APPENDIX 11

CEREAL PRODUCTION EFFECT ON GRAIN IMPORT

(1000 mt)
Countries 1950-60 1960-70 1670-80
Developed

CPEs

1. Bulgaria -1071.57 -1446.51 -1155.,1

2. Czechoslovakia -102.77 -1997.3 -1202.81
3. German D. Rep. 2342.36  -4077.68 -2346.64
4. Poland -136.29 -1968,93 1360.78
5. Romania 4869.099 ~4607.02 400,58
6. Yugoslavia -364.03 2472.88 340,70
7. USSR ~32659.9 -20586.8 9365.69
Market economy

8. Japen -1015.55 400€.55 4788,43
9. Belgium -197.,52 16.33 -97.57
10. Denmark 206.44  ~2121.52 -355.88
11, Finland -218.99 -967.0 -9,29
12. German F.R. -884.25 -5241.34  -3554.87
13. Greece -625.19 -627.81 ~1136.78
14, Ireland ~293.83 -53.02 -129,48
15. TItaly -1502.23 -1528.69 -899.66
16. Netherlands 54,26 280.28 318.86
17. Norway -160.66 -160.01 ~283.18
18. Portugal -6.73 51.94 350.48
19. Spain -38.34  -2605.,1 1245.22
20. Switzerlend ~10.44 -62.84 -131.80
21, UK -961.22 -3769.06 -4623.35
Developing

Low income

CPEs

22. Kampuchia 4,46 -670.52 2272.50
23, Vietnam Soc. Rep. -6626,48 2672,.9 446,09
24. Yemen People Rep. -32. 6.48 2.08
25. China People Rep. -43530,3 5180.08 -50374.8
26. Korea People Rep. ~3290.2 1916.37 -1431,68
Market economy

Africa 7.387

27. Egypt 2,48 -531.65 1040.36
28. Ethiopia 246.28 -646.07 972.96
29. Kenya 36.55 -1465.14 879.58
30. Madagascar -63.45 -293.45 325.91
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CEREAL PRODUCTION EFFECT ON GRAIN IMPORT
(1000 mt)
Countries 1950-60 1960-70 1970-80

31. Mozambique -138.84 116.69 312,96
32. Somelia 6.08 -131.93 42,02
33, Sudan 81.74 -773.76 -350.13
34, Tanzania 159.56 47.90 267.24
35. Zaire 270.32 -101.02 46.09
36. Angole -108.19 40.38 295.16
37. CGhana 242,75 -153.80 218.28
38. 1Ivory Coact 5.92 -139.38 41.16
32. Morocco 1046.14  -1319.33 1907.32
40. Nigeria -784,28 1472.8 1023,36
41. Senegal 118.63 ~194,73 141,90
42. Zambia ~110.61 44,59 224,83

Asia
43, Bangladesh 0 0 566.99
44, India -10593.7 -4432.62 883.31
45. Indonesia -1137.12  -1838.4 ~-4682.6
46. Pakistan -682.59 2738.6¢ -898.5
47. Sri Lanke -178.80 -300.91 -241,3
48, Yemen Arab Rep. 200.35 -279.06 424,05
48, Jordan 106.5S 4.6 80.85
50. Korea Rep. -30.80 -1434.66 897.34
5. Philippines -416.53 81.08 -917.08

Latin America
52. Haiti 46.06 -39.13 223.82
53. Bolivia 59.27 -189.63 63.15
54. Colombia ~2.64 166.77 -717.57
55. Ecuador -56.02 23,75 139,08
Middle income

CPEs
56. Cuba -119.47 251.43 -91.20
Market economy

Africa
57. Algeria 582.66 176.78 374.83
58. Tunisia 303.22 -132.03 -205.39
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CEREAL PRODUCTION EFFECT ON GRAIN IMPORT
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(1000 mt)
Countries 1950-60 1960-70 1670-80
Asia
59. Cyprus 33.95 -77.13 53.16
60, Iran -386.23 ~32.42 ~40.21
61. Iraq 205.69 64.38 444,73
62. Lebanon 26.52 56.56 14.33
63. Malaysia -255.57 -176.84 64.63
64, Syria 516.0 16.87 -1003.72
Latin America
65. Brazil -2148.7 -762.44 -839.21
66. Chile -64.89 197.69 317.15
67. Dominican Republic -7.67 44.91 -101.39
68. Jameica 13.76 4,01 -1.54
69. Mexico -1612. -2494,96 -311.24
70. Peru 69.58 -106.80 372.54
High income
Market economy

71, Libya -21.72 43,87 ~31.47
72. Hong Kong 18.31 17.99 15.00
73. Kuwait 0 0 t]
74. Saudi Arabia -51.51 -98.54 218.38
75. Singeapore 0 0 0
76, United Arab Emirates 0 0 -0.29
77. Trinidad Tobago 12.27 2.32 -13.75
78. Venezuela 28.6 -156.86 -443,06




SUBSTITUTION PRCDUCE EFFECT ON GRAIN IMPORT

APPENDIX 12

(1000 mt)
Countries 1960-70 1970-80
Developed

CPEs

1. Bulgaria 14.22 4.73
2. Czechoclovakia 286.22 503.5
3. German DR 246.70 -121.32
4. Poland 736.23 2537.78
5. Romania 662.39 13.33
6. Yugoslavia 689.72 17.23
7. USSR -330.87 675€&.3
Market economy '
8. Japan 1261.77 570.03
9. Belgium 78.69 62.26
10. Denmark 126.20 3.69
11. Finland 54,83 85.51
12. German F. Rep. 2054.14 2052.64
13. Greece ~87.89 ~24.,47
14, 1Ireland 139.98 128.02
15. 1Italy 147 .47 244,21
16. Netherlands -272.80 -132.87
17. Norway £9.31 98.37
18. Portugel -31.14 36.67
16. Spein 23.98 ~-34.,41
20. Switzerland 79.29 36.39
21. UK 116.58 243,22

Developing

Low income

CPEs

22. Karpuchia 3.89 -23.,51
23. Vietnam Soc. Rep. 215.30 -857.73
24, Yemen People Rep. 0.10 1.06
25. China People Rep. 1366.27 2821.38
26. Korea People Rep. 210.59 391.17
Market economy

Africe

27. Fgypt 8.28 -115.62
28. Ethiopisa 20.13 ~-59.88
29. Kenya 184.62 8.97
30. Madagascar 26.13 -215.05
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(1000 mt)
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Countries 1960-70 1970-80

31. Mozambique 29.68 317.91
32. Somalia -0.31 0.28
33. Sudan ~-6.08 19.52
34, Tanzania 221.36 -26.25
35. Zaire -292.81 236.13
36. Angola 3.695 41,07
37. Ghana 43,62 368.89
38. 1Ivory Coast 138.16 47.77
39. Morocco -2.15 ~4,81
40. Nigeria 614.06 1214.66
41. Senegal 11.13 41.6
42, Zambia 4,46 S.44

Asie
43. Bangladesh 0 96.08
44, 1India 1403.76 83.62
45, Indonesiea 1966.88 -410.66
46, Pakistan -202.73 60.61
47. Sri Lanke 1.01 -35.49
48. Yemen Arab Rep. 2.50 -20.78
49, Jordan 3.50 ~1.97
50. Korea Rep. 64.84 367.36
51. Philippines 154.38 -392.07

Latin Americe
52. Haiti -96.74 23.50
53. Bolivia -6.73 30.56
54, Colombia 60.17 -279.04
55. Ecuador -37.79 162.54
Middle income

CPEs
56. Cuba 22.99 -79.14
Market economy

Africe
57. Algeria 4.14 ~44,26
58. Tunisia -2.03 -8.60
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SUBSTITUTION PRODUCE EFFECT ON GRAIN IMPORT

(1000 mt)
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Countries 1960-70 1970-80
Asia
59. Cyprus 14.01 -2,05
60. Iran 29.48 ~28.59
61. Iraq -0.6 -17.08
62. Lebanon ~-2.79 -2.28
63. Malaysia 24,96 -10.44
64. Syria -2.36 -37.38
Latin America
65. Brazil 395.12 3737.6
66. Chile 68.87 -11.01
67. Dominican Republic 15.32 32.5
68. Jamaica -12.11 -9.31
69. Mexico 5.57 6.59
70. Peru 5.57 6.59
-5.94 275.51
High income
Market economy
71, Libye 0.84 ~14,.48
72. Hong Kong 6.56 1.14
73. Kuwait 0 0
74, Saudi Arabia 0.07 -0.8
75. Singapore -1.99 3.69
76. United Arsb Emirates 0 -0.14
77, Trinidad Tobego -1.50 0.33
78. Venezuela 56.08 22.13




POPULATION EFFECT ON GRAIN IMPORT

APPENDIX 13

(1000 mt)
Countries 1950-60 196G-70 1976-80
Developed
CPEs
1. Bulgaria 1.50 -16.85 16.15
2. Czechoslovakia 176.05 84,99 110,42
3. German D. Rep. -7.8 -198.99 -63.68
4, Poland 36.54 206.46 6337.73
5. Romanie -27.51 -64,99 98.36
6. Yugoslavie 71.96 39.34 89.12
7. USSR -937 .40 -657.97 265E.34
Market economy
8. Japan 532.78 1378.56 2521,57
9. Belgium 104,91 245,56 62.93
10. Denmark 73.08 .38 -18.83
11. Finland 27.96 -1.42 14,13
12. German F. Rep. -79,97 266.02 38.51
13. Greece 15.62 13.21 18.43
14, Irelend -16.84 18.07 37.14
15, Italy 144,14 487.13 335.77
16, Netherlands 436,07 375.64 274,20
17. Norway 50,16 48,37 34,96
18, Portugal 13.30 44,36 306.80
19. Spain 48,58 202.17 473,94
20. Switzerland 102,26 197.46 18,84
21, UK 23,45 459.71 8.79
Developing
Low income
CPEs
22. Kampuchia 2.27 0 49,29
23, Vietnam Soc. Rep. -77.12 169.07 283.46
24, Yemen People Rep. 0 44,03 43.23
25. China People Rep. -192.75 1006.75 2160.61
26. Korea People Rep. 1.65 68.50 47.9
Market economy
Africe
27. Egypt 161.72 249.41 1291.6
28. Ethiopia 0 12.42 62.35
29. Kenye 5.97 -30.58 98.59
30. Madagascar 1.62 3.72 45,56
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(1000 mt)

Countries 1950-60 1960-70 1970-80
31. Mozambique 4.30 23.14 82.54
32. Somalia 1.72 14.9 74.17
33. Sudan ~18.66 27.55 10.96
34. Tanzania -3.96 6.82 48,55
35. Zaire 0 66.12 95.86
36. Angola -9.90 -11.38 55.15
37. Ghana 30.28 25.26 56.95
38. Ivory Coast 8.41 62.00 158.0
39. Morocco -9.97 67 .64 1¢15,92
40, Nigeria 16.67 80.04 553.99
41. Senegal 47.23 76.59 112,42
42, Zambia ~2,63 41,68 42,11

Asia
43, Bangladesh 0 1291.67 364.93
44, 1India 750.99 779.04 -32.74
45. Indonesia 177.96 283.36 588.08
46, Pakistan 150.65 116.471 =27.42
47. Sri Lanka 180.67 199.65 136.27
48, Yemen Arab Rep. 0 15.36 83.25
49, Jordan 59.69 42,92 145.03
50. Korea Rep. 61.73 561.16 504.05
51. Philippines 100.02 204.67 202.87

Latin America
52. Haiti 6.93 4.15 41,61
53. Bolivia 16.61 32.36 69.63
54, Colombia 34,48 115.85 150.18
55. Ecuador 5.68 25.08 69.47
Middle income
CPEs
56. Cuba 91.06 246.01 290.41
Market economy

Africa
57. Algeria 89.09 93.55 914,53
58. Tunigia -29.17 75.51 172,85
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POPULATION EFFECT ON GRAIN IMPORT
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(1000 mt)

Countries 1950-60 1960-70 1970-80

Asia
59. Cyprus 6.42 10.09 18.24
60. Iran 47.67 128.65 759.64
61. Iraq 80.19 77.53 686.53
62. Lebanon 54.79 149.67 125.71
63. Malaysia 6.54 158.85 271,41
64. Syria 81.21 84.71 194,72

Latin America
65. Brazil 402,98 267.18 1493.57
66. Chile 121.08 139,63 209.08
67. Dominican Republic 41,71 35.61 82.91
68. Jamaica 21,23 35.81 56.53
69. Mexico -97.73 -53.19 1587.75
70. Peru 102.88 133,10 296.62
High income

Market economy

71. Libya 13.64 145.60 144.19
72. Hong Kong 176.74 159.60 147.52
73. Kuwait 0 107.37 395.88
74. Saudi Arabia 90.58 122.97 93.47
75. Singapore 0 81.97 93.47
76. United Arab Emirates 0 0 140.21
77. Trinidad Tobago 29.51 32.13 26,72
78. Venezuela 114,34 290.69

614.38
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UNEXPLAINED RESIDUAL OF GRAIN IMPORT

(1000 mt)
Countries 1950-60 1960-70 1970-80
Developed
CPEs
1. Bulgaria 1144.88 1200.42 1748.47
2. Czechoslovakia 1779.45 1517.45 579.06
3. German D. Rep. -313.13 4681,32 3158.1
4. Poland 365.3 3182.52 -5235.3
5. Romania -5058.12 3615.23 1318.83
6. Yugoslavia 1428.5 -3731.64 122.9
7. USSR 27547.2 21970.9 17840.5
Market economy
8. Japan 1556.84 2917.47 1756.65
9. Belgium 637.28 706,15 -120.81
10. Denmark 642,15 1038.89 -251,97
11. Finland 133.74 589.33 343.64
12. German F. Rep. -4097.0 9020.68 -1244,27
13. Greece 354.96 783.52 1112.70
14. Irelend 114,20 -13.72 -133.47
15. Italy 2631.12 4229,53 -98.13
16. Netherlands 1672.0 -893.67 -126.67
17. Norway 143.20 106.53 188.84
18. Portugal 40.19 1488.57 1184.35
19. Spain 429,03 3680.28 3775.90
20. Switzerland -43.72 304.15 -57.04
21. WK -4720,.8 10643.9 -2753.15
Developing
Low income
CPEs
22. Kampuchia 10.77 649.13 -2056.93
23. Vietnam Soc. Rep. 6234.8 -2025.13 985.51
24. Yemen People Rep. 32.0 79.39 32.55
25. China People Rep. 42507.8 -1666.02 56532.7
26. Korea People Rep. 3171.35 -2007.79 1037.27
Market economy
Africa
27. Egypt 100.56 639.84 2919.35
28. Ethiopia -210.78 671.52 -749,18
29. Kenya 29,33 1189.5 -589.01
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UNEXPLAINED RESIDUAL OF GRAIN IMPORT
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(1000 mt)

Countries 1950-60 1960-70 1970-80
30. Madagascar 72.62 273.90 30.67
31. Mozambique 159.94 -102.28 -450.20
32. Somalia 22.0 139,90 146.71
33. Sudan -134,98 989.22 199.36
34, Tanzania -181.14 -224,10 -120.98
35. Zaire -270.32 530,71 ~-173.46
36. Angola 138.55 -10.09 ~-64,71
37. Ghana 44.32 78.03 -540.79
38. Ivory Coast 27.77 55.45 67.60
39. Morocco -755.93 1589.53 3410.61
40. Nigeria 853.78 -1913.3 ~1069.32
41. Senegal 58.84 172.30 -129.87
42, Zambia 81.28 103.94 -302.12

Asia
43. Bangladesh 0 0 -734,96
44, India 10620.4 1633.72 -4710.51
45. 1Indonesia 1929.47 -188.24 5999.87
46. Pakistan 1720.11 -3998.81 980.51
47. Sri Lanka 377.80 248,51 45.98
48. Yemen Arab Rep. -200.35 354.52 -127.26
49. Jordan 50.39 -125.73 128.23
50. Korea Rep. 340.85 3066.6 -1499.4
51. Philippines 615.51 -75.17 1150.84

Latin America
52. Haiti -19.39 150.99 -141.74
53. Bolivia 4.48 204,86 ~29.,97
54. Colombia 106.02 -171.62 1217.46
55. Ecuador 110.30 56.59 -192.07
Middle income

CPEs

56. Cuba 248.49 194,23 711,22
Market economy

Africa
57. Algeria -134.68 -163.23 1421,93
58. Tunisia -350.92 662.19 527.33
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(1000 mt)

Countries 1950-60 1960-70 1970-80

Asia
59. Cyprus -65.37 147.98 141.22
60. Iran 535.59 74.49 1838.11
61. Iraq 45.25 -134.13 975.14
62. Lebanon 90.29 56.14 -102,22
63. Malaysia 278.32 669.4 135.1
64, Syria 179.16 -66.38 1217.97

Latin America
65. Brazil 3541.05 -977.22 796.88
66. Chile 685.42 -502.49 192.68"
67. Dominican Republic 117.83 -134.88 227.09
68. Jamaica 114.78 72,56 75.30
69. Mexico 895.70 2758.4 4539,03
70. Peru 11.14 257 .44 -388.77
High income

Market economy

71. Libya 106.76 76.39 207.83
72. Hong Kong 135.73 -16.85 -9.10
73. Kuwait 0 45.96 21.44
74, Saudi Arabia 205.19 237.28 1555.07
75. Singapore ~493.9 305.69 226.34
76. United Arab Emirates 0 0 56.36
77. Trinidad Tobago 75.92 29.88 78.14
78. Venezuela 188.02 356.72 1066.1
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GROSS DOMESTIC PRODUCT
BILLIONS US $ DEFLATED AT 1975

Countries 1960 1970 1980
Developed
CPEs
1. Bulgaria 7.18 13.36 24.04
2. Czechoslovakia 23,70 36.84 58.13
3. German D. Rep. 34.30 50.57 78.54
4. Poland 26.95 49.47 90.69
5. Romania 5.40 13.57 33.95
6. Yugoslavia 11.00 20.56 38.26
7. USSR 291.05 487,75 789.78
Market economy
8. Japan ' 132.92 385.92 619.41
9. Belgium 30.18 49,43 67.14
10. Denmark 20.03 31.74 40.27
11. Finland 13,16 21.74 30,78
12. German F. Rep. 225.29 356.21 470.39
13. Greece 7.07 14.74 23.31
14. TIreland 4,05 6.18 9.03
15. Italy : 94,82 162.78 221.53
16. Netherlands 40,41 66.85 92.81
17. Norway 13.41 21.23 33.62
18. Portugal 6.01 11.06 17.59
19. Spain 37.33 76.96 112.01
20. Switzerland : 33.09 53.09 60.56
21. W 144,39 191.57 228.99
Developing
Low income
CPEs
22. Kampuchia 0.31 0.45 0.58
23. Vietnam Soc. Rep. 2,59 4.20 5.96
24, Yemen People Rep. 0.19 0.35 0.54
25. China People Rep. 50.71 92.84 154,66
26. Korea People Rep. 1.78 4,66 8.55
Market economy
Africa
27. Egypt 6.50 9.69 18.69
28. Ethiopia 1.57 2.34 3.49
29. Kenya 0.55 1.39 6.19
30. Madagascar 0.57 1.09 3.08
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Countries 1960 1970 1980
31. Mozambique 1.75 1.83 2.47
32. Somalia 0.21 0.22 0.30
33. Sudan 1.11 2.19 2.28
34, Tanzania c.61 1.65 2.69
35. Zaire 0.90 3.41 3.46
36. Angola 1.56 1.65 1.70
37. Ghana 3.33 4.52 5.71
38. Ivory Coast 1.45 3.73 7.94
39. Morocco 4,63 6.52 11.87
40. Nigeria 16.35 22.05 50.39
41, Senegal 0.59 0.87 2.90
42, Zambia 1.06 2.17 2,35

Asia
43. Bangladesh 2.72% 5.55 11,23
44, India 49,12 71.71 104.31
45, Indonesia 14,29 20.69 43,73
46. Pakistan 8.75 9.83 15.26
47. Sri Lanka 0.96 1.69 2.67
48. Yemen Arab Rep. 0.23 0.47 1.18
49, Jordan 0.22 0.49 2.91
50. Korea Rep. 4,51 13.05 29.63
51. Philippines 6.70 11.13 20.59

Latin America
52, Haiti 0.54 0.57 0.85
53. Bolivia 0.99 1.85 2.88
54, Colombia 5.61 9.32 16.35
55. Ecuador 1.84 2.52 5.89
Middle income

CPEs
56. Cuba 4,46 4.98 5.16
Market economy

Africa
57. Algeria 2.68 14,38 34.36
58. Tunisia 1.51 2.58 5.62
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GROSS DOMESTIC PRODUCT
BILLIONS US $§ DEFLATED AT 1975

Countries 1960 1970 1980

Asia
59. Cyprus 0.42 0.78 1.14
60. Iran 13.18 31.62 41.64
61. Iraq 3.58 8,94 22,55
62. Lebanon 0.89 1.49 3.9
63. Malaysia 2.60 6.04 13.06
64, Syria 1.76 2.95 6.76

Latin America
65. Brazil 34.86 70.68 161.81
66. Chile 7.02 11,43 15.60
67. Dominican Republic 1.22 1.99 2.48
68. Jamaica 1.02 1.61 1,50
69. Mexico 32.52 64.10 121.46
70. Peru 5.42 9.46 13.20

High income
Market economy

71. Libya 1.30 9.53 19.85
72. Hong Kong 0.66 1.95 13.30
73. Kuwait 8.97 11.65 14,35
74, Saudi Arabia 8.56 22.86 61.25
75. Singapore 1.41 3.41 8.16
76. United Arab Emirates 0.19 0.77 14.04
77. Trinidad Tobago 0.35 2.04 3.40
78. Venezuela 21.79 28.34 - 58.93

Sources: The World Bank, World Development Report 1982.
United Nations, Year Book of National Accounts Statistic Vol.
(111) 1973.
International Financial Statistics, International Monetary Fund,
Year Book, 1982,
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PER CAPITA REAL GROSS DOMESTIC PRODUCT

DEFLATED AT 1975

Us $

Countries 1960 1970 1980
Developed
CPEs 1095.62 1759.65 2852.94
1. Bulgaria 908.86 1571.76 2701.12
2. Czechoslovakia 1729.93 2576.22 3799.35
3. German D. Rep. 1874.32 2957.31 4702.99
4. Poland 907.41 1522.15 2547 .47
5. Romania 293.48 668.47 1529.28
6. Yugoslavia 597.83 1012.81 1715.70
7. USSR 1357.51 2008. 86 2974.69
Market eccnomy 2728.13 4188,.58 5429.04
8. Japan 1412.54 3700.09 5303.17
9. Belgium 3280.43 5148.96 6582.35
10. Denmark 4354,35 6477 .55 7896.08
11. Finland 2990.91 4726.09 6412.50
12. German F. Rep. 3897.75 5868.37 7636.20
13. Greece 851.81 1656.18 2428.13
14, 1Ireland 1446.43 2060.0 2736.36
15, TItaly 1919.43 3031.28 3886.49
16. Netherlands 3513.93 5142.31 6582.27
17. Norway 3725.0 5443.59 8200.0
18. Portugal 682.95 1228.89 1794.89
19. Spain 1240.20 2290.48 3011.02
20. Switzerland 6127.78 8426.98 9462.5
21. WX 2750.29 3439.32 4074.56
Developing
Low income
CPEs 126.79 168.92 220.53
22. Kampuchia 63.27 63.38 65.17
23. Vietnam Soc. Rep. 87.80 100.24 113.96
24, Yemen People Rep. 190.0 233.33 284,21
25. China People Rep. 78.44 112.42 161.64
26. Korea People Rep. 214.46 335.25 477 .65
Market economy
Africa 231,63 279.64 368.22
27. Egypt 250,97 290.99 446.06
28. Ethiopia 78.5 91.76 107.06
29. Kenya 77.46 123.01 377 .44
30. Madagascar 107.55 160.29 354.02
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PER CAPITA REAL GROSS DOMESTIC PRODUCT

DEFLATED AT 1975 US §

115

Countries 1960 1970 1980
31. Mozembique 273.44 225.93 235.24
32. Somalia 105.0 78.57 83.33
33, Sudan 94.07 155.32 123.91
34, Tanzania 66.30 124.06 150.28
35. Zaire 61.64 157.87 122.26
36. Angola 339.13 294,64 239.44
37. Ghana 497.01 525.58 488.03
38. Ivory Coast 453.13 703.77 1005.06
39. Morocco 399.14 431.79 584,73
40. Nigeria 381.12 391.65 653.57
41, Senegal 190.32 202.33 508.77
42. Zambia 331.25 516.67 412.28

Asia 125.16 189.08 360.27
43, Bangladesh 53.13 81.26 126.61
44, India 114.50 133.02 157.19
45. 1Indonesia 154,32 173.14 287 .89
46, Pakistan 94,39 162.75 185.19
47. Sri Lanka 96.97 135.2 179.19
48. Yemen Arab Rep. 57.5 94.0 210.71
49, Jordan 129.41 213.04 909.38
50. Korea Rep. 182.59 415.61 781.79
51. Philippines 243.64 293.67 404.52

Latin America 309.30 354.71 501.23
52. Haiti 128.57 123.91 146.55
53. Bolivia 282.86 430.23 514.29
54, Colombia 397.87 437 .56 607.81
55. Ecuador 427 .91 427.12 736.25
Middle income

CPEs

56. Cuba 655.88 579.07 521.21
Market economy .

Africa 301.58 793.54 1362.72
57. Algeria 243.64 1081.2 1847 .31
58. Tunisia 359.52 505.88 878.13
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PER CAPITA REAL GROSS DOMESTIC PRODUCT

DEFLATED AT 1975 US $

116

Countries 1960 1970 1980
Asia 531,10 835.69 1236.87
59. Cyprus 840.,0 1300,38 1628.57
60. Iran 652.48 1113.38 1092.91
61. Iraq 504,23 961.29 1734,62
62. Lebanon 494,44 566.0 1218,75
63. Malaysia 320,99 575.24 960.29
64. Syria 374,47 468,25 786.05
Latin America 577.32 878.36 1044.49
65. Brazil 530.59 742,44 1280.14
66. Chile 961.64 1215.96 1405.41
67. Dominican Republic 420.69 442,22 420.34
68. Jamaica 637.50 894,44 681.82
69. Mexico 913.48 1274.35 1737 .63
70. Peru 497.25 700.74 741,57
High income
Market economy 6768.45 4501.,02 6894.16
71. Libya 1083.33 5015.79 6844, 83
72. Hong Kong 227.59 500.0 2770.83
73. Kuwait 44850,00 16642.86 10250.0
74. Saudi Arabia 1783.33 3687.10 7291.67
75. Singapore 881.25 1623,81 3400.0
76. United Arab Emirates 1900.0 3850.0 17550.0
77. Trinidad Tobago 437.5 2040.0 3090.91
78. Venezuela 2984.93 2648.60 3955.03




APPENDIX 17

GRAIN DEMAND 1960

(million mt)

Countries Rice Wheat Feed
Developed
CPEs 0.78 80.28 19.46
1. Bulgaria 0.04 4.81 0
2. Czechoslovakia 0.06 2.84 0.03
3. German D. Rep. 0.03 3.34 0
4., Poland 0.06 3.15 8.77
5. Rcmania 0.04 3.30 0
6. Yugoslavia 0.01 3.98 10.66
7. USSR 0.49 58.86 0
Market economy 12,96 33.76 61.70
8. Japan 11.91 3.85 4.41
9. Belgium 0.04 1.15 2.60
10. Denmark 0.01 0,23 4,21
11. Finland 0.01 0.45 1.38
12. German F. Rep. 0.15 4.25 10.06
13. Greece 0.05 1.48 1.23
14. Ireland 0 0.42 1.05
15. Italy 0.31 8.91 10.93
16. Netherlands 0.04 1.12 5.55
17. Norway 0.01 0.27 0.73
18. Portugal 0.12 0.72 1.18
19. Spain 0.19 4,86 4.90
20. Switzerland 0.02 0.60 0.16
21. WK 0.10 0.60 0.16
Developing
Low income
CPEs 8.33 23.4 0
22, Kampuchia 1.19 0.04 0
23. Vietnam Soc. Rep. 5.98 0.11 0
24. Yemen People Rep. 0.02 0.05 0
25. China People Rep. 0 22.91 0
26. Korea People Rep. 1.14 0.29 0
Market economy
Africa 2.07 4.73 0.09
27. Egypt 0.62 2.49 0
28. Ethiopia 0 0.65 0
29. Kenya 0.01 0.09 0.02
30. Madagascar 0.70 0 0
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GRAIN DEMAND 1960
(million mt)
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Countries Rice Wheat Feed
31. Mozambique 0.08 0.03 0
32, Scomalia 0.02 0 0
33, Sudan 0 0.12 0
34, Tanzania 0.07 0.02 0
35, Zaire 0 0.C3 0
36. Angola 0.02 0.03 0
37. Ghana 0 0.08 o]
38. TIvory Coast 0.14 0.01 0.02
39. Morocco 0.01 1.04 0
40. WNigeria 0.23 0.08 0.05
41. Senegal 0.17 0.05 0
42, Zambia 0 0.01 0

Asia 64,81 21.37 1.37
43, Bangladesh 9.98 0.03 0
44, India 36.06 14,20 0.35
45, 1Indonesia 10.62 0.16 0
46, Pakistan 0.99 5.45 0.12
47. Sri Lanka 1.11 0.31 0
48. Yemen Arab Rep. - - 0
49, Jordan 0.02 0.23 0.03
50. Korea Rep. 3.44 0.60 0.16
51. Philippines 2.59 0.39 0.71

Latin America 0.50 0.63 0.71
52. Haiti 0.04 0.03 0
53. Bolivia 0.03 0.20 0.26
54. Colombia 0.35 0.30 0.36
55. Ecuador 0.08 0.10 0.09
Middle income
CPEs
56. Cuba 0.33 0.22 0]
Market economy .

Africa 0.01 2.27 0.09
57. Algeria 0.01 1.75 0
58. Tunisia 0 0.52 0.09
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GRAIN DEMAND 1960
(million mt)

ed
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Countries Rice Wheat Feed

Asia 1.63 5.57 0.89
59. Cyprus 0 0.1 0
60. Iran 0.41 3.16 0.66
61. TIraq 0.11 0.77 0
62. Lebanon 0.02 0.26 0.13
63. Malaysia 1.06 0.28 0.1
64. Syria 0.03 1.00 0

Latin America 4,38 5.69 11.15
65. Brazil 3.74 2.60 9.82
66. Chile 0.10 1.18 0.50
67. Dominican Republic 0.08 0.03 0.06
68. Jamaica ) 0.07 0.10 ¢}
69. Mexico 0.16 1.22 0.36
70. Peru 0.23 0.56 0.41
High income

Market economy 0.79 0.91 0.08

71, Libya 0.01 0.14 0
72. Hong Kong 0.38 0.11 0
73. Kuwait 0.02 0.02 0
74, Saudi Arabia 0.09 0.26 0
75. Singapore 0.19 0.08 0
76. United Arab Emirates 0 0 0
77. Trinidad Tobago 0.04 0.08 0
78. Venezuela 0.06 0.22 0.08
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GRAIN DEMAND 1970
(million mt)
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Countries Rice Wheat Feed
Developed
CPEs 1.53 112.74 25,02
1. Bulgaria 0.04 2.54 NA
2. Czechoslovakia 0.08 5.03 0.03
3. German D. Rep. 0.03 3.37 KA
4. Poland 0.08 3.95 11.65
5. Romania 0.10 3.60 NA
6. Yugoslavia 0.05 4.63 13.34
7. USSR 1.15 89.62 NA
Market economy 12.74 35.31 97.70
8. Japan 11.69 4.98 13.74
9. Belgium 0.04 1.1 3.23
10. Denmark 0.01 0.28 6.0
11. Finland 0.02 0.35 1.69
12. German F. Rep. 0.11 4.05 15.79
13. Greece 0.05 1.68 2.24
14. TIreland 0 0.36 1,19
15. Italy 0.29 10.22 18.22
16. Netherlands 0.03 1.04 4,85
17. Norway 0 0.28 1,05
18. Portugal 0.13 0.79 1,52
19, Spain 0.22 3.99 11,89
20. Switzerland 0.02 0.61 1,28
21. UK 0.13 5.58 15.01
Developing
Low income
CPEs 10.71 33.2 0
22. Kampuchia 1.76 0.22 0
23. Vietnam Soc. Rep. 7.04 1.06 0
24. Yemen People Rep. 0.04 0.13 0
25. China People Rep. 0 31.39 0
26. Korea People Rep. 1.87 0.40 0
Market economy
Africa 3.61 7.98 0.48
27. Egypt 1,23 3.49 0
28. Ethiopia v 0.85 0
" 29. Kenya 0.03 0.17 0.29
30. Madagascar 1.22 0 0
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GRAIN DEMAND 1970

(nillion mt)

Countries Rice Wheat Feed
31. Mozambique 0.08 0.09 0
32. Somalia 0.03 0.02 0
33. Sudan 0 0.24 0
34. Tanzania 0.13 0.04 0
35. Zaire 0 0.09 0
36. Angola 0.03 0.08 0
37. Ghana 0 0.07 4]
38. 1Ivory Cosast 0.29 0.12 6.12
39. Morocco 0.03 2.35 0
40. Nigeria 0.29 0.24 0.07
41. Senegal 0.25 0.07 0
42. Zambia 0 0.06 0

Asia 78.8 33.31 2.5
43. Bangladesh 11.49 0.09 0
44, India 41,51 21.69 0.37
45. Indonesia 13.83 0.57 -0
46. Pakistan 2.02 7.68 0.17
47. Sri Lanka 1.44 0.56 (0]
48. Yemen Arab Rep. 0.01 0 0
49, Jordan 0.02 0.27 0.11
50. Korea Rep. 4.95 1.90 0.57
51. Philippines 3.53 0.55 1.28

Latin America 0.63 0.71 0.67
52. Haiti 1.05 0.04 0
53. Bolivia 0.04 0.21 0.29
54, Colombia 0.43 0.31 0.31
55. Ecuador 0.11 0.15 0.17
Middle income
CPEs
56. Cuba 0.50 1.07 0
Market economy

Africa 0.01 2.28 0.11
57. Algeria 0.01 1.60 0
58. Tunisia 0 0.68 0.11
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GRAIN DEMAND 1970
(million mt)

122

Countries Wheat Feed

Asia 2.41 7.52 1.24
59. Cyprus 0 0.1 0
60. Iran 0.78 4,18 0.95
6l. Iraq 0.22 1.26 0
62. Lebanon 0.02 0.36 0.15
63. Malaysia 1.35 0.37 0.14
64. Syria 0.04 1.25 0

Latin Americe 5.43 7.64 17.45
65. Brazil 4.55 3.42 13,50
66. Chile 0.09 1.39 1.14
67. Dominican Republic 0.14 0.08 0.08
68. Jamaica 4] 0.17 0
69. Mexico 0.26 1.81 2.22
70. Peru 0.39 0.77 0.51
High income :

Market economy 0.89 1.86 0.24

71. Libya 0.02 0.29 0
72. Hong Kong 0.33 0.15 0
73. Kuwait 0.04 0.07 0
74, Saudi Arabia 0.15 0.44 0
75. Singapore 0.20 0.21 0
76. United Arab Emirates 0 0 0
77. Trinidad Tobago 0.04 0.10 0
78. Venezuela 0.11 0.60 0.24
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GRAIN DEMAND 1980
{million mt)

123

Countries Rice Wheat Feed
Developed
CPEs
1. Bulgaria 0.05 2,53 5.25
2. Czechoslovakia 0.08 1.74 9.65
3. German D. Rep. 0.04 1.87 8.79
4, Poland 0.11 4.71 20.61
5. Romania 0.10 30.48 23.14
6. Yugoslavia 0.05 4,78 16.94
7. USSR 3.05 62.10 144,16
Market economy
8. Japen 10.08 5.93 26.0
9. Belgium 0.06 1.03 2.03
16. Denmark 0.01 0.33 5.87
11. Finland 0.02 0.41 2.68
12. German F. Rep. 0.12 4.70 18.22
13. Greece 0.05 1.55 4,33
14, TIreland 0 0.30 1.26
15. Italy 0.35 10.60 16.93
16. Netherlands 0.050.05 1.03 4.71
17. Norway 0.01 0.32 1.35
18. Portugal 0.18 1.08 5.30
19. Spain 0.23 4,27 21.17
20. Switzerland 0.02 0.45 1.79
21, UK 0.14 5.49 12.58
Developing
Low income
CPEs
22. Kampuchia 1.07 0.20 -
23. Vietnam Soc. Rep. 6.56 1.20 -
24, Yemen People Rep. 0.04 0.85 -
25. China People Rep. - 71.37 -
26. Korea People Rep. 2.42 0.85
Market economy
Africa
27. Egypt 1.46 7.12 2.99
28. Ethiopia 0 0.64 0
" 29, Kenya 0.03 0.23 0.10
30. Madagascar 1.62 0 0
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GRAIN DEMAND 1980
(million mt)

Countries Rice Wheat Feed
31. Mozambique 0.12 0.14 0
32. Somalia 0.05 0.08 0.44
33. Sudan 0 0.55 ¢}
34, Tanzania 0.21 0.10 0.92
35. Zaire 0.18 0.17 0
36. Angola 0.05 0.12 4]
37. Ghana 0.08 0.14 0.14
38. Ivory Coast 0.58 0.17 0.08
39. Morocco 0.02 3.32 1.08
40, Nigeria 1.19 1.37 0.41
41. Senegal 0.37 0.12 0.11
42, Zambia 0 0.13 0.09

Asia
43, Bangladesh 13.59 2.64 0.05
44, India 52.90 35.16 2.32
45, Indonesia 21.25 1.22 1.06
46. Pakistan 2.05 10.77 0
47, Sri Lanka 1.66 0.80 0
48. Yemen Arab Rep. 0.02 0.48 0]
49, Jordan 0.03 0.37 0.25
50. Korea Rep. 5.53 1.80 4,54
51. Philippines 4,81 0.79 2.84

Latin America
52, Haiti 0.07 0.13 0.30
53. Bolivia 0.06 0.29 0.47
54, Colombia 1.18 0,47 0.70
55. Ecuador 0.19 0.29 0.32
Middle income

CPEs

56. Cuba 0.49 1.00 0
Market economy

Africa
57. Algeria 0.01 3.00 0

58. Tunisia 0 1,46 0.52
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GRAIN DEMAND 1980
(million mt)

Countries Rice Wheat Feed

Agia
59. Cyprus 0 0.09 0.17
60. Iran 1.38 5.95 2.47
61. Iraq 0.48 2.45 0.71
62. Lebanon 0.02 0.37 0.39
63. Malaysia 1.52 0.39 1.14
64. Syria 0.07 1.90 1.10

Latin America
65. Brazil 6.26 7.10 35.59
66. Chile 0.09 1.89 1,21
67. Dominican Republic 0.26 0.18 0.39
68. Jamaica 0.06 0.14 0.23
69. Mexico 0.37 22,23 6.52
70. Peru 0.47 0.88 0.77
High income

Market economy

71. Libya 0.05 0.64 0
72. Hong Kong 0.36 0.18 0.61
73. Kuwait 0.10 0.20 0
74. Saudi Arabia 0.48 1.20 0.83
75. Singapore 0.20 0.10 0.70
76. United Arab Emirates 0.20 0.11 0
77. Trinidad Tobago 0.06 0.11 0.19
78. Venezuela 0.39 0.66 1.88

Sources: (1) United States Department of Agriculture, Foreign
Agricultural Services, Foreign Agriculture Circular,
Reference tables on Rice-Supply-Utilization for
Individual Countries, 1982. FG 22-82.

(2) U.S.D.A. Foreign Agricultural Services. Foreign
Agricultural Circular, Grains. Washington, D.C. FG 9-76,
May 1976. FG 4.81.
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PER CAPITA GRAIN DEMAND
Kg/per capita

Countries 1960 1970 1980
Developed
CPEs
1. Bulgaria 614 304 879
2. (Czechoslovakia ' 214 359 769
3. German D. Rep. 184 . 199 641
4. Poland 403 . 482 714
5. Romania 181 182 2419
6. Yugoslavia 796 888 876
7. USSR 277 374 788
Market economy
8. Japan 218 292 359
9. Belgium 412 455 306
10. Denmark 967 1284 1218
11. Finland 418 448 648
12, German F. Rep. 250 329 374
13. Greece 333 446 618
14. TIreland 525 517 473
15. TItaly 408 535 489
16. Netherlands 583 455 411
17. Norway 281 341 410
18. Portugal 229 271 669
19. Spain 331 479 690
20. Switzerland 144 303 353
21. UK 354 372 324
Developing
Low income
CPEs
22. Kampuchia 251 279 143
23. Vietnam Soc. Rep. 206 193 148
24. Yemen People Rep. : 070 113 468
25. China People Rep. 035 038 075
26. Korea People Rep. 172 163 183
Market economy
Africa
27. Egypt 120 142 276
28. Ethiopia 033 33 020
" 29. Kenya 017 43 022
30. Madagascar 132 179 186
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PER CAPITA GRAIN DEMAND

Kg/per capita
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Countries 1960 1970 1980

31. Mozambique 017 021 025
32. Somalia 010 01lg 158
33. Sudan 010 017 030
34, Tanzania 010 013 069
35. Zaire 002 004 012
36. Angola 011 020 024
37. Ghana 012 008 031
38. Ivory Coast’ 053 100 105
39, Morocco 091 158 218
40. Nigeria 008 11 039
41. Senegal 003 014 039
42, Zambia

Asia
43. Bangladesh 196 170 184
44, India 118 118 136
45. Indonesia 116 121 155
46. Pakistan 071 163 156
47, Sri Lanka 143 160 165
48. Yemen Arab Rep. - 002 089
49, Jordan 165 174 203
50. Korea Rep. 170 236 313
51. Philippines 134 141 166

Latin America
52. Haiti 017 020 086
53. Bolivia 140 126 146
54. Colombia 72 049 087
55. Ecuador 63 056 100
Middle income

CPEs

56. Cuba 81 183 151
Market economy

Africa
57. Algeria 160 121 161
58. Tunisia 145 155 309
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PER CAPITA GRAIN DEMAND

Kg/per capita
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Countries 1960 1670 1930

Asia
59. Cyprus 200 167 371
60. Iran 200 208 257
61. Iraq 124 159 280
62. Lebanon 228 212 244
63. Malaysia 178 177 224
64. Syria 219 2C5 357

Latin America
65. Brazil 246 226 387
66. Chile 244 279 287
67. Dominican Republic 05¢ 067 141
68. Jzmaica 106 094 195
69. Mexico 049 085 417
70. Peru 110 124 119
Bigh income
Market economy

71. Libya 125 163 238
72. Hong Kong 169 123 240
73. Kuwait 200 157 214
74, Saudi Arabia 073 095 299
75. Singapore 169 195 417
76. United Arab Emirates - - 388
77. Trinidad Tobago 150 140 327
78. Venezuela 049 189 197




YA

APPENDIX 19

EFFECTS OF INCOME CHANGES ON GRAIN DEMAND

(mmt.)
1960-1970 1970-1980
Countries Wheat Rice Feed Total Wheat Rice Feed Total
Developed

CPEs

1. Bulgaria 1.067 -0.003 - 1.064 0.555 -0.003 0 0.552
2. Czechoslovakia 0.422 -0.003 0.009 0.428 0.726 -0.004 0.009 0.731
3. German D. Rep. 0.587 -0.002 - 0.585 0.605 -0.002 0 0.603
4. Poland 0.649 -0.005 3.624 4.268 0.809 -0.006 4.782 5.590
5. Romania 1.282 -0.006 - 1.276 1.409 -0.014 0 1.395
6. Yugoslavia 0.840 -0.001 4,514 5.354 0.977 -0.004 5.647 6.620
7. USSR 8.585 -0.026 -- 8.559 13.099 -0.061 0 13.038
Market economy

8. Japan .- 1.210 4.668. 4.500 10.378 0.419 1.226 3.512 5.156
9. Belgiunm 0.127 0.006 0.874 1.006 0.059 0.003 0.531 0.593
10. Denmatk 0.022 0.001 1.211 1.234 0.012 0.001 0.775 0.788
11. Finland 0.051 0.001 0.472 0.524 0.024 0.002 0.356 0.382
12. German F. Rep. 0.417 0.018 3.001 3.436 0.237 0.008 2,806 3.051
13. Greece 0.271 0.011 0.685 0.967 0.152 0.006 0.616 0.774
14, Treland 0.035 - 0.263 0.298 0.023 0 0.231 0.254
15. 1ltaly 1.001 0.043 3.735 4.799 0.559 0.020 3.033 3.612
16, Netherlands 0.101 0.004 1.517 1.622 0.056 0.002 0.801 0.859
17. Norway 0.024 0.001 0.199 0.224 0.028 0 0.314 0.342
18. Portugai 0.112 0.023 0.557 0.692 0.071 0.014 0.413 0.498
19. Spain 0.798 0.039 2,448 3.285 0.244 0.017 2.207 2.467
20, Switzerland 0.044 0.002 0.035 0.081 0.015 0.001 0.093 0.109
21, UK 0.265 0.006 1.923 2.194 0.200 0.006 1.636 1.84
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EFFECTS OF INCOME CHANGES ON GRAIN DEMAND

(mmt . )
1960-1970 1970-1980
Countries Wheat Rice Feed Total Wheat Rice Feed Total

Devcloping

Low income

CPEs

22. Kampuchia 0 0.002 0 0.002 0 0.042 0 0.042
23. Vietnam Soc. Rep. -0.001 0.722 [} 0.723 -0.005 0.821 0 0.816
24, VYener People Rep. -0.001 0.004 0 0.005 -0.001 0.007 0 0.006
25. China People Rep. -0.328 0 0 -0.328 ~0.453 0 0 -0.453
26. Korea People Rep. -0.005 0.547 0 0.542 -0.006 0.677 0 0.671

Market economy

Arica

27. Egypt 0.054 0.230 0 0.284 0.255 1.524 0 1.779
28. Ethiopia 0.015 0 0 0.015 0.019 0 0 0.019
29. Kenya 0.007 0.014 0.004 0.025 0.048 0.144 0.204 0.396
30. Madagascar 0 0.798 0 0.798 0 3.428 0 3.428
31. Mozambique -0.00} -0.032 0 -0.033 0.001 0.008 0 0.009
32. Somalia 0 -0.012 0 -0.012 0 0.004 0 0.004
33. Sudan 0.011 0 [t} 0.011 -0.007 0 0 -0.007
34. Tanzania 0.002 0.142 0 0.144 0.001 0.064 0 0.065
35. Zaire 0.006 0 0 0.006 -0.003 0 0 -0.003
36. Angola ) -0.001 -0.006 0 -0.007 -0.002 -0.013 0 -0.015
37. Ghana 0.001 0 0 0.001 ,0.001 0 0 -0.001
38. 1Ivory Coast 0.001 0.180 0.004 0.185 0.007 0.289 0.017 0.313
39. MHMorocco 0.012 0.002 0 0.014 . 0.114 0.025 0 0.139
40. Nigeria 0 0.015 0 0.015 0.022 0.451 0.016 0.489
41. Senegal 0 0.025 0 0.025 0.015 0.880 0 0.895
42, Zambia 0.001 0 0 0.001 -0.002 0 0 -0.002

0tT
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FFFECTS OF INCOME CHANGES ON GRAIN DEMAND

(mmt.)
1960-1970 1970-1980
Countries Wheat Rice Feed Total Wheat Rice Feed Total

Asia
43. Bangladesh 0.001 6.279 0 6.280 0.004 7.618 0 7.622
44, India 0.161 6.929 0.029 7.119 0.276 8.961 0.034 9.271
45. Indonesia 0.001 1.539 0 1.540 0.026 10.889 0 10.915
46. Pakistan 0.276 0.852 0.044 1.172 0.074 0.331 0.012 0.417
47. Sri Laaka 0.009 0.520 0 0.529 0.013 0.557 0 0.570
48, Yemen Arab Rep. 0 0 0 0 0 .0 0 0.015
49. Jordan 0.010 0.015 0.010 0.035 0.062 0.078 0.183 0.323
50. Korea Rep. 0.054 5.215 0.104 5.373 0.117 5.181 0.256 5.554
51. Philippine: 0.006 0.632 0.074 0.712 0.015 1.583 0.246 1.844

Latin America
52. HRaiti -0.001 ~0.013 0 -0.014 0.005 0.082 0 0.087
53. Bolivia 0.067 0.140 0.083 0.290 0.026 0.070 0.035 0.131
S4. Colowbia 0.019 0.312 0.022 0.353 0.077 1.494 0.074 1.645
55. Ecwuvador 0 . -0.001 0 -0.001 0.070 0.711 0.031 0.812
Middle income
CPEs
56. Cuba 0 0 0 0 0 0 0 0
Market economy

Africa
57. Algeria 1.564 0.060 0 1.624 0.295 0.012 0 0.307
58. Tusnisia 0.055 0 0.019 0.074 0.130 0 : 0.041 0.171

bsia
59. Cyprus 0.009 0 0 0.009 0.004 0 0 0.004
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EFFECTS OF INCOME CHANGES ON GRAIN DEMAND

APPENDIX 19--Coptinued

(mto)
1960-1970 1970-1980

Countries Wheat Rice Feed Total Wheat Rice Feed Total
60. Iran 0.368 0.411 0.256 1.024 -0.013 -0.020 -0.010 ~-0.043
6l. Traq 0.115 0.138 0 0.253 0.167 0.244 0 0.411
62. Lebanon 0.009 0.006 0.015 0.030 0.062 0.029 0.086 0.177
63. Malaysia 0.037 1.159 0.044 1.239 0.041 1.247 0.052 1.339
64. Syria 0.041 0.010 0 0.051 0.140 0.037 0 0.177

Latin A .
65. Brazil 0.183 2.521 -2.039 0.664 0.436 5.562 -5.084 0.914
66. Chile 0.055 0.045 -0.069 0.031 0.038 0.024 -0.092 ~-0.030
67. Dominican Republic 0 0.007 ~-0.002 0.005 -0.004 -0.012 0.002 -0.01
68. Jamaica 0.007 0.048 0 0.055 -0.007 0 0 -0.007
69. Mexico 0.085 0.107 -0.074 0.119 0.116 0.160 -0.420 -0.144
70. Peru 0.040 0.159 -0.087 0.112 0.008 0.038 -0.015 0.031
High income
Market economy

71. Libyas 0.154 -0.004 0 0.150 0.032 -0.001 0 0.031
72. Wong Kong 0.041 -0.050 0 -0.010 0.207 -0.165 0 0.042
73. Kuwait -0.004 0.001 0 -0.003 -0.008 0.002 0 -0.006
74. Saudi Arabia 0.084 -0.011 0 0.073 0.131 -0.016 0 0.115
75. Singapore 0.020 -0.018 0 0.002 0.070 -0.024 0 0.046
76. United Arab Emirates 0 0 0 0 0 0 0 0
77. Trinidad Tobago 0.089 -0.016 0 0.073 0.016 -0.002 0 0.014
78. Venezuela -0.008 0.001 -0.005 -0.012 -.090 -0.006 0.064 0.148

(AN



UNEXPLAINED RESIDUAL LEFT OVER OF CEREAL IMPORTS

APPENDIX 20

(mmt)
1960-1970 1970-80
Countries Income Residual Income Residual
Effect Left Over Effect Left Over
Developed
CPEs
1. Bulgaria 1.064 0.137 0.552 1.196
2. Czechoslovakia 0.428 1.089 0.731 -0.151
3. German D. Rep. 0.585 4,096 0.603 2.555
4, Poland 4.268 -1.085 5.590 -10.824
5. Romania 1.276 2,339 1,395 -0.076
6. Yugoslavia - 5.354 -9,084 6.620 -6.497 ~
7. USSR 8.559 13.412 13.038 4.804
Market economy
8. Japan 10.378 -7.460 5.156 -3.399
9. Belgium 1.006 -0.300 0.593 -0.714
10. Denmark 1.234 -0.195 0.788 -1.040
11. Finland 0.524 0.065 0.382 -0.038
12. German F. Rep. 3.436 5.585 3.051 ~4.275
13. Greece 0.967 -0.185 0.774 0.339
14, 1Ireland 0.298 -0.310 0.254 -0.386
15, Italy 4.799 -0.550 3.612 -3.710
16. Netherlands 1.622 -2.507 0.859 ~0.987
17. Norway 0.224 -0.117 0.342 -0.152
18. Portugal 0.692 0.798 0.498 0.686
19. Spain 3.285 0.394 2,467 1.309
20. Switzerland 0.081 0.223 0.109 -0.165
21. UK 2.194 8.450 1.842 -4.594
Developing
Low income
CPEs
22. Kampuchiea 0.002 0.647 0.042 ~2.099
23, Vietnam Soc. Rep. 0.723 -2.747 0.816 0.170
24, Yemen People Rep. 0.005 0.075 0.006 0.027
25, China People Rep. -0.328 -1.338 -0.453 56.986
26. Korea People Rep. 0.542 ~2.550 0.671 0.366
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(mmt)
1960-1970 1970-80
Countries Income Residual Income Residual
Effect Left Over Effect Left Over

Market economy

Africa
27. Egypt 0.284 0.356 1.779 1.140
28, Ethiopia 0.015 0.657 0.019 -0.768
29. Kenya 0.025 1.165 0.396 -0.985
30. Madagascar 0.798 -0.524 3.428 -3.397
31. Mozambique ~0.033 -0.069 0.009 -0.458
32. Somalia -0.012 0.152 0.004 0.143
33. Sudan 0.011 0.978 -0.007 0.206
34, Tanzania 0.144 0.065 -0.065 -0.186
35. Zaire 0.006 0.525 -0.003 -0.170
36. Angola -0.007 -0.015 -0.015 ~0.050
37. Ghana 0.001 0.077 -0.001 -0.540
38. Ivory Coast 0.185 -0.130 0.313 -0.245
39. Morocco 0.014 1.576 0.139 3.272
40, Nigeria 0.015 -1.929 0.489 -1.558
41. Senegal 0.025 0.147 0.895 -1.025
42, Zambia 0.001 0.103 -0.002 -0.300

Asia
43, Bangladesh 6.280 -6.280 7.622 -8.356
44, 1India 7.119 ~5.485 9.271 -13.982
45. 1Indonecsia 1,540 -1.728 10.915 -4.916
46, Pakistan 1.172 -5.171 0.417 0.564
47. Sri Lanka 0.529 -0.279 0.570 -0.523
48. Yemen Arab Rep. 0 0.355 0.015 -0.162
49, Jordan 0.035 -0.162 0.323 -0.195
50. Korea Rep. 5.373 -2.306 5.554 -7.054
51. Philippines 0.712 -0.787 1.844 ~0.693

Latin America
52. Haiti -0.014 0.165 0.087 -0.228
53. Bolivia 0.290 ~-0.084 0.131 -0.161
54, Colombia 0.353 -0.525 1.645 -0.428
55. Ecuador ~0.001 0.059 0.812 -1.004
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(mmt)
1960-1970 1970-80
Countzries Income Residual Income Residual
Effeczt Left Over Effect Left Over
Middle income
CPEs
56. Cuba - 0.194 - 0.711
Market economy
Africa
57. Algeria 1.624 -1.787 0.307 1.115
58. Tunisia 0.074 0.588 0.171 0.356 -
Asia :
59. Cyprus 0.009 0.139 0.004 0.137
60. Iran 1.024 -0.950 -0.043 1.880
61. 1Iraq 0.253 -0.387 0.411 0.564
62. Lebanon 0.030 0.027 0.177 -0.279
63. Malaysie 1.239 -0.570 1.339 -1.2504
64. Syria 0.051 -0.118 0.177 1.041
Latin America
65. Brazil 0.664 ~1.642 0.914 -0.117
66. Chile 0.031 -0.533 -0.030 0.224
67. Dominican Republic 0.005 -0.141 -0.010 0.237
68. Jamaica 0.055 0.018 -0.007 0.082
69. Mexico 0.119 2.640 -0.144 4,683
70. Peru 0.112 0.145 0.031 -0.420
High income
Market economy
71. Libya 0.150 -0.074 0.031 0.177
72. Hong Kong -0.010 -0.007 0.042 -0.051
73. Kuwait -0.003 0.048 -0.006 0.027
74. Saudi Arabia 0.073 0.163 0.115 1.440
75. Singapore 0.002 0.303 0.046 0.180
76. United Arab Emirates 0 0 0 0.056
77. Trinidad Tobago 0.073 -0.043 0.014 0.065
78. Venezuela -0.012 0.369 0.148 0.9018
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