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TABLE 1
Actual and projected annual growth rates for population and cereal
consumption and production for selected years
Country categories Years Population Cereal consumption Cereal production

Developed countries 1970-19801

1980-19901

1991-20101

1993-20202

0.8
0.7
0.6
n.a

1.6
0.7
0.7
0.5

2.4
0.6
1.1
0.9

Developing countries 1970-19801

1980-19911

1991-20101

1993-20202

2.0
2.1
1.8
na

3.6
2.8
2.1
0.5

3.1
2.7
1.9
0.9

World 1970-19801

1980-19911

1991-20101

1993-20202

20203

20503

1.7
1.8
1.5
na
1.0
0.4

2.5
1.8
1.6
1.3
na
na

2.7
1.6
1.6
1.3
na
na

1 IFPRI, 1995, page 28: population estimates; pages 86-87: 1991-2010 estimate is
average of three projections; 2 Rosegrant, Leach and Gerpacio, 1998: calculated from
Table 20 baseline. 3 Alexandratos, 1998b. na = not available.
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TABLE 2
Fertilizer use and annual growth, 1959/60, 1989/90 and 2020

Fertilizer use
(million t nutrients)

Annual growth (%)Country
category

1959/60 1989/90 2020 1960-90 1990-2020

Developed 24.7 81.3 86.4 4 0.2

Developing 2.7 62.3 121.6 10.5 2.2

World 27.4 143.6 208 5.5 1.2

Source: Bumb and Baanante, 1996
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TABLE 3
Actual production of major crops and fertilizer use for 1995-97 base year
and projected crop production of major crops in 2015 and 2030, million t
(Source: FAO)

Production1 Average annual
growth (%)

Fertilizer
use

Nitrogen
use

1995-97 2015 2030 2015 2030 1995-97 1995-97

Wheat 509.6 689.8 805.4 1.5 1.3 24.7 16.3

Rice 534.5 690.4 755.5 1.3 1.0 21.3 15.0

Maize 516.2 720.8 872.9 1.7 1.5 19.3 12.1

Barley 99.3 130.0 151.3 1.4 1.2 4.1 2.5

Other Cereals 115.6 141.2 164.9 1.0 1.0 5.0 3.4

Cotton 45.9 69.5 95.8 2.1 2.1 4.6 3.3

Vegetables 390.4 480.6 540.1 1.1 0.9 4.8 2.8

Sugar cane 969.5 2077.5 2517.1 3.9 2.8 3.6 1.8

Soybean 122.5 154.8 195.2 1.2 1.3 3.8 1.0

Other crops 1020.1 1322.3 1529.5 1.3 1.2 36.4 19.6
1 The production projections are preliminary estimates from Oct. 1998 and are subject
to continual revision.
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TABLE 4
Increased nutrient use efficiency scenario:
computed nutrient use and crop response
function parameters

R2 Coeff. x
1000

No. of
observations

 Banana 0.47 52.4 14
 Barley 0.72 17.3 42
 Cassava 0.87 256.6 5
 Citrus 0.29 31.2 21
 Coconut 0.58 119.7 5
 Cocoa 0.63 2.0 6
 Coffee 0.93 3.6 17
 Cotton 0.97 8.8 26
 Fibers 0.14 14.0 5
 Fruit 0.81 39.5 33
 Groundnut 0.98 13.1 11
 Maize 0.99 25.1 63
 Millet 1.00 24.9 3
 Oil crops 0.89 23.1 12
 Other cereals 0.83 21.8 33
 Other roots 1.00 47.8 2
 Oil palm 0.99 11.8 9
 Plantain 0.80 83.9 4
 Potato 0.59 53.7 59
 Pulses 0.89 15.5 48
 Rape 0.89 6.9 21
 Rice 0.99 23.5 49
 Rubber 0.91 10.4 5
 Sesame 0.78 4.8 8
 Sorghum 0.73 17.8 19
 Soybean 0.61 27.0 18
 Sweet potato 1.00 69.3 4
 Sugar beet 0.87 139.1 30
 Sugar cane 0.95 258.0 27
 Sunflower 0.56 9.9 16
 Teas 0.72 2.6 8
 Tobacco 0.92 5.5 29
 Vegetable 0.80 72.8 57
 Wheat 0.93 15.7 58
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TABLE 5
Turkey wheat example

1995-97 2015 2030

Unadjusted application rate in  kg fertilizer/ ha (F) 63 82 90

Yield kg/ ha (Y) 1 893 2 465 2 727

Fertilizer productivity: kg yield /kg fertilizer (Y/F) ADJ 30 34 35

Area (000 ha) (A) 9 517 9 337 9 271

Fertilizer t (FTOT) 599 482 683 307 721 561

Final kg fertilizer/ha (F’) 63 73 77
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TABLE 6
Linear regression of nitrogen application rate (kg/ha) on yields (t/ha) of
wheat, rice and maize
Crop Intercept

(A)
Coefficient

(B)
R2 No. of

observations1

Wheat     2.65 22.43 .80 40
Rice - 29.39 27.73 .61 35
Maize - 15.43 23.14 .76 42

1 The number of observations for these crops was adjusted by elimination of outliers’
country data to obtain an acceptable value for R2 and consequently differs from the
number of observations presented in Table 4.

TABLE 7
Estimates of total fertilizer use (million t) and average annual growth 1995-
97 to 2015 and 2030 by crop and region: baseline scenario

Fertilizer use Growth
Crop 1995-97 2015 2030 2015 2030
Barley 4.1 5.8 6.9 1.4 1.2
Sugar cane 3.6 7.7 8.2 3.9 2.8
Cotton 4.6 6.9 9.3 2.1 2.1
Maize 19.3 26.7 31.6 1.7 1.5
Other cereals 5.0 5.9 6.6 1.0 1.0
Rice 21.3 27.3 29.3 1.3 1.0
Soybean 3.8 5.0 6.0 1.2 1.3
Vegetables 4.8 5.6 6.2 1.0 0.9
Wheat 24.7 33.5 38.9 1.5 1.3
Others 36.4 42.3 47.0 1.3 1.2
sub-total 127.8 166.7 190.0 1.3 1.1
no yield data 0.2 0.2 0.3 1.3 1.1
no fertilizer data 6.0 7.8 8.9 1.3 1.1
Total 133.9 174.7 199.2 1.3 1.1
Region
East Asia 45.5 55.9 62.0 1.0 0.9
East Europe 3.0 6.4 7.2 3.9 2.5
Former Soviet Union 3.9 5.1 5.7 1.3 1.1
Latin America 9.7 15.2 16.9 2.3 1.6
Near East & N. Africa 3.0 5.3 7.2 2.9 2.5
North America 22.6 27.9 31.7 1.1 1.0
Oceania 2.6 3.0 3.4 0.9 0.8
South Asia 18.1 27.1 33.5 2.0 1.8
Sub-Saharan Africa 1.4 2.3 3.0 2.7 2.3
West Europe 17.9 18.5 19.4 0.1 0.2
sub-total 127.8 166.7 190.0 1.3 1.1
no yield data 0.2 0.2 0.3 1.3 1.1
no fertilizer data 6.0 7.8 8.9 1.3 1.1
World 133.9 174.7 199.2 1.3 1.1
Note: quantities are in million nutrient tons of N, P2O5 and K2O. Annual growth rates are
compounded, not average, growth rates.
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TABLE 8
Estimates of total fertilizer use (million t) and average annual growth 1995-
97 to 2015 and 2030 by crop and region: increased nutrient efficiency
scenario

Fertilizer use Growth
Crop 1995-97 2015 2030 2015 2030
Barley 4.1 4.6 4.9 0.5 0.5
Sugar cane 3.6 5.9 6.9 2.5 1.9
Cotton 4.6 5.8 7.0 1.1 1.2
Maize 19.3 22.0 24.6 0.7 0.7
Other cereals 5.0 4.7 4.9 0.3 0.0
Rice 21.3 23.0 23.8 0.4 0.3
Soybean 3.8 4.1 4.7 0.3 0.6
Vegetables 4.8 4.2 4.1 0.7 0.5
Wheat 24.7 28.8 31.6 0.8 0.7
Others 36.4 41.1 45.5 0.6 0.6
sub-total 127.8 144.2 158.1 0.6 0.6
no yield data 0.2 0.2 0.2 0.6 0.6
no fertilizer data 6.0 6.7 7.4 0.6 0.6

Total 133.9 151.2 165.7 0.6 0.6

Region
East Asia 45.5 49.2 52.5 0.4 0.4
East Europe 3.0 4.3 4.8 1.9 1.4
Former Soviet Union 3.9 4.6 5.1 0.8 0.8
Latin America 9.7 12.4 14.4 1.3 1.1
Near East & N. Africa 3.0 3.9 4.7 1.2 1.2
North America 22.6 24.4 26.4 0.4 0.4
Oceania 2.6 2.6 2.7 0.1 0.2
South Asia 18.1 22.2 25.5 1.0 1.0
Sub-Saharan Africa 1.4 1.8 2.2 1.5 1.4
West Europe 17.9 18.8 19.8 0.2 0.3
sub-total 127.8 144.2 158.1 0.6 0.6
no yield data 0.2 0.2 0.2 0.6 0.6
no fertilizer data 6.0 6.7 7.4 0.6 0.6

World 133.9 151.2 165.7 0.6 0.6
Note: quantities are in million nutrient tons of N, P2O5 and K2O. Annual growth
rates are compounded, not average, growth rates.
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TABLE 9
Estimates of nitrogen fertilizer use (million t) and average annual growth
1995-97 to 2015 and 2030 on cereals for three scenarios

N Total (million t) Growth
Baseline Scenario

Crop 1995-97 2015 2030 2015 2030
Wheat 16.3 22.2 26.3 1.6 1.4
Rice 15.0 19.3 21.0 1.3 1.0
Maize 12.1 16.8 20.5 1.7 1.5
3 crop subtotal 43.3 58.4 67.7 1.5 1.3
All crops 77.8 100.4 117.7 1.3 1.2

Improved Nutrient Efficiency Scenario
Crop 1995-97 2015 2030 2015 2030
Wheat 16.3 19.1 21.0 0.8 0.7
Rice 15.0 16.2 16.7 0.4 0.3
Maize 12.1 13.9 15.6 0.7 0.7
3 crop subtotal 43.3 49.2 53.4 0.6 0.6
All crops 77.8 88.0 96.2 0.6 0.6

Nitrogen Scenario
Crop 1995-97 2015 2030 2015 2030
Wheat 16.3 21.1 25.4 1.3 1.3
Rice 15.0 21.3 23.6 1.8 1.3
Maize 12.1 16.8 20.4 1.7 1.5
3 crop subtotal 43.3 59.2 69.4 1.6 1.4
All crops 77.8 106.3 124.5 1.6 1.4
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3 < yield < 4 t / ha 4 < yield < 7 t / ha yield > 7 t / ha

1995-97 2030 1995-97 2030 1995-97 2030

Italy 3.3 4.7 Mexico 4.1 5.9 Denmark 7.0 9.9

Japan 3.3 3.6 Saudi Arabia 4.4 4.7 Germany 7.0 9.9

Chile 3.5 3.9 Zimbabwe 4.5 6.4 Belgium 7.7 11.0

Poland 3.5 5.5 Czech Rep. 4.6 5.8 U.K. 7.7 11.0

Croatia 3.8 4.8 Austria 5.1 7.2 Ireland 8.4 11.8

Hungary 3.8 6.0 Egypt 5.4 8.5 The Netherlands 8.6 12.2

Finland 3.9 5.5 Sweden 5.8 8.2

France 6.8 9.6


