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Africa
aid programmes in, 176
economic growth in, 111
fertilizer use in, 171, 173
food consumption in, 4, 25, 26, 125, 132,
133, 134, 167-9; changing patterns of,
73,76, 84, 86, 88, 89
food production in, 28, 29, 30-1, 32, 33,
125, 139, 164-9, 175
food trade in, 129, 169, 170, 175
irrigation schemes in, 65, 171, 173, 174-5
land use in, 45, 46, 49, 50, 56
population trends in, 36, 37, 38, 39, 40, 41,
43,112, 113,177-9
problems of, 1-2, 16, 121, 164-82;
agricultural, 171-7; demographic,
177-9; policy inadequacy, 179-80;
resource management, 180
yields in, 30-1, 32, 50, 52, 171, 172
see also individual countries
age, median, 3940
agriculture, see production of food
aid programmes, 176
Alderman, H., 75
ammonia, 67
Anderson, J. R., 53, 54, 174
Anderson, K., 144, 145
Angola
fertilizer use in, 173
food consumption in, 167
food production in, 167
population trends in, 178
yields in, 172
animal feed, 89, 133
Argentina
economic growth in, 111
food consumption in, 26, 125,132, 133,
134; changing patterns of, 77, 84, 87,
88

food production in, 29, 125
grain trade in, 129
population trends in, 113
yields in, 32, 115

Asia

aid programmes in, 176

economic growth in, 111

food consumption in, 4, 5, 25, 26, 27, 35,
125, 126, 132, 134; changing patterns of,
73,76, 83, 85, 86, 88, 89, 135

food production in, 28, 29, 30, 33, 125,
139

grain trade in, 129

irrigation schemes in, 65, 66

land use in, 45, 46, 49, 50

population trends in, 36, 37, 38, 39, 40, 41,
43,113

yields in, 30, 31, 32, 50, 52, 61-2, 115

see also individual countries

Australia

economic growth in, 111

food consumption in, 125, 132, 134

food production in, 125

grain trade in, 129

land use in, 51

1970s food crisis and, 10

population trends in, 113

yields in, 115

Baker, D.C., 174

Bangladesh
food consumption in, 26; changing

patterns of, 76, 85, 86, 88

food production in, 29, 30
yields in, 32

barley, 48

beans, 48, 49

Benin
fertilizer use in, 173
food consumption in, 167
food production in, 166, 167
population trends in, 178
yields in, 172

Bennett’s law, 74

Binswanger, H. P, 177, 180

biotechnology, 62-5, 71-2

birth rate, 37, 38
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Botswana
fertilizer use in, 173
food consumption in, 167
food production in, 167
population trends in, 178
yields in, 172

Bouis, H. E., 75

bovine somatotropin, 63

Brazil
economic growth in, 81, 111
food consumption in, 26, 125, 126, 132,

133, 134; changing patterns of, 77, 81,
84, 85, 87, 88,135

food production in, 29, 30, 125
grain trade in, 129
1970s food crisis and, 10
population trends in, 113
yields in, 32

broad beans, 49

Brown, L. R,, 11, 12

Buringh, P, 44, 46-7

Burkina Faso
fertilizer use in, 173
food consumption in, 26, 167
food production in, 29, 167
irrigation in, 173
population trends in, 178
yields in, 172

Burundi
fertilizer use in, 173
food consumption in, 166, 167
food production in, 167
irrigation in, 173
population trends in, 178
yields in, 172

cabbages, 49
calorie intake, 34, 23, 25-7, 165, 166
Cameroon
fertilizer use in, 173
food consumption in, 26, 167; changing
patterns of, 76, 84, 86, 88
food production in, 28, 29, 167
population trends in, 178
yields in, 32, 172
Campbell, L., 175
Canada
economic growth in, 111
food consumption in, 125, 132, 134
food production in, 125
grain trade in, 129
1970s food crisis and, 10
population trends in, 113
yields in, 115
Candler, W., 169
Cape Verde

population trends in, 178
yields in, 172
Carr,S.J., 171
carrots, 49
cassava, 48, 49, 89
Central African Republic
fertilizer use in, 173
food consumption in, 167; changing
patterns of, 76, 84, 86, 88
food production in, 167
population trends in, 178
yields in, 172
centrally planned economies
world food outlook and, 13-14, 106,
118-19, 121
see also Soviet Union (former)
centre-pivot irrigation schemes, 66
cereals, 4
consumption of, 5, 13-14, 24, 25, 34-5,
78-85, 86—7, 88, 89, 90-5, 98; future,
14-15, 120-1, 122, 123-7, 130-6, 137
genetic engineering of, 64-5
high-yielding varieties of, 58-60, 175-6
land used for, 48-9
model of market for, see World Grains
Model
production of, 1, 12-13, 44-5, 57, 58;
future, 120, 122, 123-7
stocks of, 10, 11, 12
trade in, 127-30
yields of, 1, 7, 30-1, 32, 48, 49, 50-2, 57,
58-60, 112-14, 115, 171, 172; world food
outlook and, 106
see also individual grains
Chad
fertilizer use in, 173
food consumption in, 167
food production in, 166, 167
population trends in, 178
yields in, 172
Chaudri, R., 74
chick peas, 48, 49
Chile
food consumption in, 26; changing
patterns of, 77, 84, 87, 88
food production in, 29, 30
yields in, 32
China
economic growth in, 78, 83, 111
fertilizer use in, 171, 173
food consumption in, 5, 26, 124, 125, 126,
130, 132, 134, 144-5; changing patterns
of,73,74,76, 78, 83, 85, 86, 88, 93, 135
food production in, 29, 30, 125, 144-5
grain trade in, 129
irrigation schemes in, 65, 173
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1970s food crisis and, 10
population trends in, 112, 113
yields in, 32, 62, 115, 172
Cleaver, K., 171, 179
Cochrane, W. W., 13
coffee, 48
Collinson, M., 180
Colombia
food consumption in, 26; changing
patterns of, 84
food production in, 29, 30
yields in, 32
Comoros
food production in, 166
population trends in, 178
yields in, 172
Congo
fertilizer use in, 173
food consumption in, 166, 167; changing
patterns of, 76, 84, 86, 88
food production in, 167
irrigation in, 173
population trends in, 178
yields in, 172
Consultative Group on International
Agricultural Research (CGIAR), 61
consumption of food, 5-7, 13-14, 23-7
calorie intakes, 34, 23, 25-7, 165, 166
changing patterns of, 4, 23-5, 73-105;
changes in calorie/protein sources,
85-9; demand studies of, 96-9;
household demographics and, 92-5;
implications for developing countries
of, 103-5; income and, 74, 75-85, 90-5;
modelling of, 99-103, 120-7, 13045,
153, 159-62
future of, 14-15, 120-7, 13045, 153,
159-62
per capita, 130-3
Céte d’'Ivoire
economic growth in, 20, 21
fertilizer use in, 173
food consumption in, 25, 26, 166, 167;
changing patterns of, 76, 84, 86, 88
food prices in, 20, 21
food production in, 28, 29, 167
irrigation in, 173
population trends in, 178
yields in, 32, 172
cotton, 48
Crosson, P, 53, 54
Cuba
food consumption in, 26
yields in, 32
Czechoslovakia
food consumption in, 25, 26
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food production in, 29, 30
yields in, 32

Dalrymple, D. G., 59

Darghouth, S., 175

David, S., 75

death rate, 36-8

Deaton, A., 99

Delgado, C, 176

demand for food, 34-5, 734, 90-1, 145-7
development aid programmes, 176
diet, see consumption of food
diversion dikes, 66

Dominica, food consumption in, 26
Dudal, R,, 46-7

Duncan, R. C., 109

economic growth, 35
changes in consumption patterns and, 74,
75-85, 90-5
food prices relative to, 19-22
1970s food crisis and, 9~10
trends in, 2-3
world food outlook and, 106-7, 110-11,
149
economic incentives, 55
Egypt
economic growth in, 82, 111
food consumption in, 26, 125, 126, 132,
134; changing patterns of, 77, 82, 85, 87,
88

food production in, 29, 30, 125
grain trade in, 129
land use in, 46
population trends in, 113
yields in, 32, 115
Ehrlich, P. R, 12
Eicher, C., 171, 174, 175, 176
Engels’ law, 734
environmental issues, 47
fertilizer run-off, 69
global warming, 9, 69-71
Equatorial Guinea
population trends in, 178
yields in, 172
Ethiopia
fertilizer use in, 173
food consumption in, 167
food production in, 167
irrigation in, 173
population trends in, 178
yields in, 172
Europe
economic growth in, 111
food consumption in, 26, 27, 125, 127, 132,
134
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Europe (cont.)
food production in, 29, 30, 125
grain trade in, 129
irrigation schemes in, 65
land use in, 45-6, 49, 51, 52, 56
population trends in, 36, 37, 39, 40, 41, 43,
113
world food situation and, 13-14
yields in, 32, 51-2, 115
European Union, Common Agricultural
Policy, 61, 107
expenditure, personal, food in, 17, 734

Falcon, W. P, 74
Farm Bill (USA, 1985), 12
fertilizers
1970s food crisis and, 10, 114
world food outlook and, 114, 116-17
yields and, 57, 66-9, 72, 171, 173
fish, consumption of, 25, 97
Food and Agricultural Organization (FAO),
4,11, 23, 25, 28, 174, 175, 180
World Agriculture: Toward 2000 , 13840,
142-3
foreign aid programmes , 176
forests, 45, 46
France, yields in, 61
fruit and vegetables
biotechnology and, 64
consumption of, 24, 25, 78-85, 90-5
yields of, 49

Gabon
fertilizer use in, 173
food consumption in, 166, 167
food production in, 167
population trends in, 178
yields in, 172

Gambia
food consumption in, 166, 167; changing

patterns of, 76, 84, 86, 88

food production in, 167
population trends in, 178
yields in, 172

Garnaut, R., 73, 144~5

gas, natural, 67-8

genetic engineering, 62-5, 71-2

Ghana
fertilizer use in, 173
food consumption in, 26, 167
food production in, 28, 29, 167
population trends in, 178
yields in, 32,172

Global Assessment of Soil Degradation

(GLASOD), 53-5
global warming, 9, 69-71

government policies
African, 169, 174, 179-80
high-yielding varieties (HYVs) and, 58-9
1970s food crisis and, 10
reduction of agricultural support, 12
resource base and, 44
world food outlook and, 107
grain, see cereals
Grant, W.R,, 96
Green Revolution, 58, 67
groundnuts, 48, 49
Guinea
fertilizer use in, 173
food consumption in, 167; changing
patterns of, 76, 84, 86, 88
food production in, 167
irrigation in, 173
population trends in, 178
yields in, 172
Guinea-Bissau
food consumption in, 167
food production in, 166, 167
population trends in, 178
yields in, 172

Haiti
food consumption in, 26; changing
patterns of, 77, 84, 87, 88
food production in, 29, 30
yields in, 32
Hayami, Y., 176
Heady, E. O., 12
health concerns, 73, 75
high-yielding varieties (HYVs), 58-60,
175-6
Honduras, food consumption in, 77, 84, 87,
88
Hong Kong
expenditure on food in, 17
food consumption in, 25, 26
1970s food crisis and, 10
household demographics, changing
consumption patterns and, 92-5
Hungary
food consumption in, 25, 26
food production in, 29, 30
yields in, 32

incomes
changes in consumption patterns and, 74,
75-85, 90-5
food prices relative to, 19-22
India
economic growth in, 3, 20, 21, 111
fertilizer use in, 171, 173
food consumption in, 26, 125, 126, 132,
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134; changing patterns of, 76, 86, 88,
135

food prices in, 20, 21
food production in, 29, 125
grain trade in, 129
irrigation schemes in, 65, 173
land use in, 46
population trends in, 112, 113
yields in, 32, 59, 115, 172
Indonesia
economic growth in, 80, 83, 111
food consumption in, 26, 74, 125, 126, 130,
132, 134; changing patterns of, 76, 80,
84, 85, 86, 88,92
food production in, 29, 30, 125
grain trade in, 129
1970s food crisis and, 9
population trends in, 113
yields in, 32, 59, 115
infant mortality, 38-9, 41
Ingco, M., 100
inorganic fertilizers, 67-8
Intergovernmental Panel on Climate
Change (IPCC), 70, 71
International Center for Tropical
Agriculture (CIAT), 58
International Crops Research Institute for
the Semi-arid Tropics (ICRISAT), 175
International Food Policy Research Institute
(IFPRI): Food in the Third World , 138,
141-2, 143
International Institute for Applied Systems
Analysis (IIASA): Towards Free Trade in
Agriculture , 138, 140-1, 142-3
International Rice Research Institute (IRRI),
58, 60,72
International Maize and Wheat
Improvement Center (CIMMYT), 58,
60
Iran, food production in, 29
Iraq, food production in, 29, 30
irrigation schemes, 8, 44, 65-6, 72
African problems with, 171, 173, 174-5
Ito, S.E., 96

Jamaica
food consumption in, 26
food production in, 29, 30
yields in, 32
Japan
economic growth in, 83, 111
expenditure on food in, 17
food consumption in, 25, 26, 125, 127, 130,
132, 134; changing patterns of, 73, 74,
76, 85, 86, 88, 92-3, 97, 98, 99, 100-3,
135
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food production in, 125
grain trade in, 129
population trends in, 113
yields in, 62, 115
Johnston, B. E, 171, 176, 177
Jordan, food production in, 29, 30

Kamarck, A. M., 180
Kenya
fertilizer use in, 173
food consumption in, 167; changing
patterns of, 94
food production in, 166, 167, 175
irrigation in, 173
population trends in, 178
yields in, 172
Kilby, P, 171
Korea, North
food consumption in, 26
food production in, 29
yields in, 32, 62
Korea, South
economic growth in, 83, 98
food consumption in, 25, 26; changing
patterns of, 76, 85, 86, 88, 93, 94, 97, 98,
99, 100-3
food production in, 29
1970s food crisis and, 10
yields in, 32, 62

land, 45-7
dynamism of, 55-6
quality of, 44, 53-5, 180
tenure of, 177
use of: food production, 7, 9, 44-5, 48-52;
sustainability of, 8-9; World Grains
Model results, 123
Latin America and Caribbean
economic growth in, 111
food consumption in, 4, 26, 27, 35, 125,
132, 133, 134; changing patterns of, 77,
84-5, 87, 88, 89,135
food production in, 28, 29, 30, 125, 139
grain trade in, 129
irrigation schemes in, 65
land use in, 45, 46, 50, 56
population trends in, 36, 37, 38, 39, 40, 41,
43,113
yields in, 30, 31, 32, 50, 52, 115
Lele, U., 169,171, 174, 180
Leonard, D. K., 175
Lesotho
food consumption in, 167
food production in, 167
population trends in, 178
yields in, 172
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Liberia
fertilizer use in, 173
food consumption in, 166, 167; changing
patterns of, 76, 86, 88
food production in, 167
irrigation in, 173
population trends in, 178
yields in, 172
life expectancy, 38, 40
Lipton, M,, 175, 176

Ma, G., 73, 144-5
Madagascar
fertilizer use in, 173
food consumption in, 167
food production in, 167
irrigation in, 173
population trends in, 178
yields in, 172
maize
consumption of, 89
high-yielding varieties of, 60, 175
price of, 35, 124
production of, 48
yields of, 49, 54, 60
Malawi
fertilizer use in, 173
food consumption in, 167
food production in, 167
irrigation in, 173
population trends in, 178
yields in, 172
Malaysia
economic growth in, 83
food consumption in, 26; changing
patterns of, 73, 76, 85, 86, 88
yields in, 32
Mali
fertilizer use in, 173
food consumption in, 167; changing
patterns of, 76, 84, 86, 88
food production in, 29, 167
irrigation in, 173
population trends in, 178
yields in, 32, 172
malnutrition, 4, 23
Malthus, Thomas, 1, 16
marketing costs, 18, 20, 21
Mathieu, C., 175
Matlon, P, 174, 180
Mauritania
fertilizer use in, 173
food consumption in, 166, 167; changing
patterns of, 76, 86, 88
food production in, 167
irrigation in, 173

population trends in, 178
yields in, 172
Mauritius
fertilizer use in, 173
food consumption in, 166, 167
food production in, 167
irrigation in, 173
population trends in, 178
yields in, 172
Maxwell, S., 164
meadowland, 45, 46
meat, consumption of, 24, 25, 73, 78-88,
90-5, 96, 97
Mellor, J., 171, 176
Mexico
economic growth in, 20, 21, 111
food consumption in, 26, 125, 132, 133,
134; changing patterns of, 77, 84, 87, 88
food prices in, 20, 21
food production ir, 29, 30, 125
grain trade in, 129
1970s food crisis and, 9
population trends in, 113
yields in, 32, 115
Middle East
food consumption in, 26, 27; changing
patterns of, 77, 85, 87, 88, 89
food production in, 29, 30
yields in, 32
Migot-Adholla, S., 177
milk production, 63
millet, 31, 48
Mitchell, D., 100, 108, 109
Morocco
food consumption in, 26; changing
patterns of, 77, 87, 88
food production in, 29, 30
yields in, 32
Mozambique
fertilizer use in, 173
food consumption in, 167
food production in, 28, 29, 167
irrigation in, 173
population trends in, 178
yields in, 32,172
Muellbauer, J., 99

Nepal, food consumption in, 73, 76, 86, 88
Niger

fertilizer use in, 173

food consumption in, 167; changing

patterns of, 76, 86, 88

food production in, 167

irrigation in, 173

population trends in, 178

yields in, 172
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Nigeria
economic growth in, 20, 21, 111
fertilizer use in, 173
food consumption in, 25, 26, 125, 132, 133,
134, 166, 167; changing patterns of, 76,
86, 88, 135
food prices in, 20, 21
food production in, 28, 29, 125, 166, 167
grain trade in, 129
irrigation in, 173
1970s food crisis and, 9
population trends in, 112, 113, 178
yields in, 32, 115, 172
nitrogen fertilizers, 67-8, 69
North America
irrigation schemes in, 65
land use in, 45, 46, 49, 51, 56
population trends in, 36, 37, 39, 40, 43
yields in, 51, 52
North American Free Trade Area, 111

oats, 48
Oceania
irrigation schemes in, 65
land use in, 45, 46, 49, 56
population trends in, 36, 37, 39, 40, 43
Office of Technology Assessment (USA), 62
oil prices
1970s food crisis and, 9-10, 114
world food outlook and, 107, 114, 116, 149
Oldeman, L. R., 53
Olivares, J., 175
onions, 49
organic fertilizers, 66-7, 68
overnutrition, 23
Opyejide, T. A, 180

Paddock, P. and W., 12
Pakistan
economic growth in, 111
food consumption in, 26, 125, 132, 134,
135
food production in, 29, 125
grain trade in, 129
irrigation schemes in, 66
population trends in, 112, 113
yields in, 32, 115
pasture land, 45, 46
Pearson, S.R., 74
peas, 49
Peirce, F,, 54
Persley, G.J., 64
personal expenditure, food in, 17, 73-4
Peru
food consumption in, 26; changing
patterns of, 77, 87, 88
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food production in, 29, 30
yields in, 32
pet food, 24
Peterson, E., 96
Peterson, W. F, 96
Philippines
economic growth in, 20, 21
food consumption in, 26; changing
patterns of, 76, 86, 88, 94-5, 97, 98,
100-3, 104
food prices in, 21
food production in, 29
yields in, 32
phosphate fertilizer, 68
Pingali, P, 180
Plucknett, D. L., 61
Poland
food consumption in, 25, 26
food production in, 29
yields in, 32
population
distribution of, 36
growthof, 1,2, 6-7, 3443, 177-9
world food outlook and, 106, 112, 149
potash, 68
potatoes, 48, 49
prepared foods, 18-19
price of food, 2-3, 11-12, 17-22, 34-5
EU Common Agricuitural Policy and, 61
land use and, 56
relative to income levels, 19-22
World Grains Model results, 123
production of food, 7, 28-33, 105
future, 120, 122, 123-7, 13945
land use and, 7, 9, 44-5, 48-52
per capita, 4-5, 28, 29, 30, 31, 33
protein, consumption of, 24
Pulles, J. H. M., 53
pulses, 49

rapeseeds, 48
recombinant DNA technology (genetic
engineering), 62-5, 71-2
resource base, 44-56, 180
dynamism of, 55-6
land, 8-9, 44, 45-55, 123, 177, 180
quality of, 44, 53-5, 180
sustainability of, 8-9
water (irrigation schemes), 44, 65-6, 72
restaurants, food consumption in, 17, 18, 22
rice
consumption of, 73, 89, 90, 96, 98, 134,
135-6
genetic engineering of, 31, 64
price of, 34-5, 124
production of, 48
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rice {cont.)
yields of, 49, 59, 61-2, 63
rivers, 175
Rockefeller Foundation, 64
roots and tubers
consumption of, 78-85, 86-7, 89
yields of, 49, 172
Rosensweig, M. R., 177
Ruttan, V. W,, 176
Rwanda
fertilizer use in, 173
food consumption in, 168
food production in, 168
population trends in, 178
yields in, 172
rye, 48

Schreiber, G., 171, 179
Seckler, D, 175
Senauer, B., 75
Senegal
fertilizer use in, 173
food consumption in, 168; changing
patterns of, 76, 84, 86, 88
food production in, 168
irrigation in, 173
National School of Agriculture in, 176
population trends in, 178
yields in, 172
Sierra Leone
fertilizer use in, 173
food consumption in, 168
food production in, 168
irrigation in, 173
population trends in, 178
yieldsin, 172
Singapore
economic growth in, 83
expenditure on food in, 17
food consumption in, 73
food production in, 29
1970s food crisis and, 10
Soil Conservation Service (USA), 54, 55
soil degradation, 9, 53-5
Somalia
fertilizer use in, 173
food consumption in, 168; changing
patterns of, 86, 88
food production in, 168
irrigation in, 173
population trends in, 178
yields in, 172
sorghum, 31, 48, 89
South Africa
economic growth in, 111
food consumption in, 125, 132, 134

food production in, 125
grain trade in, 129
population trends in, 113
yields in, 115

Soviet Union (former)
economic growth in, 110, 111
economic incentives in, 55
food consumption in, 26, 27, 125, 132, 134
food production in, 29, 118-19, 125
grain trade in, 129
irrigation schemes in, 65
land use in, 45, 46, 49, 51, 52, 56
1970s food crisis and, 9, 10
oil consumption in, 116
population trends in, 36, 37, 39, 40, 43,

113

transition from communism in, 13
world food situation and, 13-14
yields in, 32, 52, 115

soybeans, 48, 49, 54

Spencer, D. S. C., 175, 176, 177

Sri Lanka
food consumption in, 26; changing

patterns of, 75, 76, 86, 88

food production in, 29
yields in, 32

staple ratio, 74

Staring, G.J., 44

Sudan
fertilizer use in, 173
food consumption in, 25, 26, 168
food production in, 28, 29, 168
irrigation in, 173
population trends in, 178
yields in, 32, 172

sugar cane, 48

sunflowers, 48

sustainability issues, 7-9

Swaziland
fertilizer use in, 173
food consumption in, 166, 168
food production in, 168
irrigation in, 173
population trends in, 178
yields in, 172

sweet potatoes, 48, 49

Syria, food production in, 29

Taiwan
food consumption in, 73, 83
yields in, 62

Tanzania
fertilizer use in, 173
food consumption in, 25, 26, 168
food production in, 28, 29, 166, 168
irrigation in, 173
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population trends in, 178 soil degradation in, 54, 55
yields in, 32, 172 yields in, 54, 61, 115
technology diffusion, 176 urbanization, changing consumption
Thailand patterns and, 75

economic growth in, 20, 21, 79, 83, 111
food consumption in, 5, 26, 125, 130, 132,
134; changing patterns of, 73, 76, 79, 84,
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