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Foreword 

Recent political and economic changes in the former centrally planned economies 
of Eastern Europe and the Soviet Union have had a profound impact on both domestic 
and global agricultural and fertilizer sectors. In addition, the world is confronting 
many other challenges such as food security, sustainable development, and 
environmental protection. All these developments affect fertilizer sector operations 
directly and indirectly. 

Fertilizers have played and will continue to play an important role in providing 
food security to millions of people in the developing countries. Moreover, fertilizers 
may also play a critical role in sustaining the natural resource base by complementing 
the supply of natural nutrients in nutrient-poor soils of agricultural lands and by 
reducing the pressures on fragile ecosystems to produce additional food and fiber in 
the tropics. 

Against the growing need for fertilizers, this study provides an assessment of past 
and future trends in fertilizer use, supply, trade, and prices and identifies various 
policies and programs needed for sustaining growth in fertilizer use and supply. The 
study concludes that a conducive and stable policy environment is essential to promote 
efficient, equitable, and environmentally sound growth in f'rtilizer use and supply 
and, therefore, policymakers should pay special attention to creating such 
environments and managing policy reforms. The study also finds that, unless 
additional efforts are made to promote more rapid growth in fertilizer use, the 
developing countries in general and sub-Sahara African countries in particular may 
not be able to meet the twin challenges of food security and environmental protection 
in the year 2000 and beyond. 

An earlier version of the study was circulated to various national, international, 
and bilateral donor organizations for comments. The comments and suggestions 
they provided were helpful in improving the scope and focus of the study. Their help 
is gratefully acknowledged. 

IFDC is currently involved, and will continue to be involved, in research, technology 
transfer, and institutional capacity building activities to provide the necessary support 
and advice to design programs and policies for the fertilizer sector so that developing 
and reforming countries can sustain food security and environmental protection. 

Amit H. Roy
 
President and Chief Executive Officer
 

International Fertilizer Development Center
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Abstract -

World population is projected to increase from 5.5 billion in 1993 to 6.3 billion 
in 2000 and 8.5 billion in 2025. Thus, by 2025 the world must be able to feed an 
additional 3 billion people - equivalent to the total world population in 1960. 
Over 95% of this additional population will live in Asia, Africa, and Latin 
America, where poverty, hunger, and resource degradation pose major 
challenges. In meeting these challenges, fertilizers will play an important role 
by promoting growth in food production while preserving the natural resource 
base through nutrient replenishment. 

Against this background, this study analyzes past (1980-93) and future (1994
2000) fertilizer trends. Specifically, trends in fertilizer use, production, trade, 
and prices are discussed. Three nutrients, namely, nitrogen, phosphate, and 
potash, are covered. The impact of projected growth in fertilizer use on food 
production is also assessed. 

Global fertilizer use increased from 112.5 million tons in 1979/80 to 
145.6 million tons in 1988/89 and decreased thereafter to reach 125.9 million 
tons in 1992/93. Nitrogen, phosphate, and potash use followed a similar pattern. 
A steep decline in fertilizer use in the reforming markets of Eastern Europe 
and Eurasia and moderate decreases in Latin America and Western Europe 
contributed to this downward trend. Economic and political changes in the 
reforming markets, structural adjustment programs in the developing markets, 
and environmental concerns and grain surpluses in the developed markets were 
responsible for inducing these trends. Consequently, fertilizer prices remained 
relatively low. 

Trends in global fertilizer production reflect the changes in global fertilizer 
use. Having peaked at 158.3 million tons in 1988/89, global fertilizer production 
also decreased to 138.3 million tons in 1992/93. Fertilizer imports remained 
stagnant after 1988/89, but Eurasia and Eastern Europe have strengthened 
their positions as net exporters of fertilizers. The developing markets remained 
net importers. 

Global fertilizer demand is projected to reach 142.6-147.3 million tons in 
2000. Moderate recovery in fertilizer use in the reforming markets and slow 
growth in the developing markets are responsible for reversing the recent 
declining trend in global fertilizer use. Because fertilizer supply is projected to 
exceed fertilizer demand, fertilizer shortages are unlikely to constrain growth 
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in fertilizer use. However, because the developing markets will remain net 
importers, foreign exchange availability, exchange rate stability, and other policy 
issues will play a relatively more important role. Overall, a conducive policy 
environment will remain critical in sustaining growth in fertilizer use and-supply. 

Food security in the developing markets, where nearly 1 billion people suffer 
from poverty, hunger, and malnutrition, will remain a daunting challenge. The 
projected growth in fertilizer use in these markets is inadequate to meet the 
challenge of food security. 

Fertilizers have the potential of contributing to both environmental protection 
and environmental pollution. Because proper management can help prevent 
the degradation of the resource base while increasing food production, efforts 
should be made to identify policies and technologies that will enhance th,' 
contribution of fertilizers in meeting the twin challenges of food security and 
environmental protection without causing harm to the ecosystem. 
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TVA Tennessee Valley Authority 
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U.S.S.R. Union of Soviet Socialist Republics 
WRI World Resources Institute 

Explanatory Notes 

Unless indicated otherwise, the following ex- 4. Because all growth rates are calculated by 
planations apply uniformly in the study. using log-ii:i ear regressions, they are weighted 
1. 	 All fertilizer quantities, except fertilizer averages of the annual changes in fertilizer 

prices, are measured in nutrient tons. quantities. 

2. 	 All P20 5 data include ground phosphate rock 5. Fertilizer use implies total (N + P20 5 + K20) 
for direct application, nutrient use. 

3. 	 Fertilizer use and fertilizer consumption are 
used interchangeably 
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Executive Summary 

I. Introduction 

1. 	Recent changes in Eastern Europe and the 
former Soviet Union have adversely affected 
the global economy including the agricultural 
and fertilizer sectors. In addition, the world 
is facing many other challenges such as sus-
tainable development, environmental protec-
tion, food security, and global warming. All 
these developments affect fertilizer sector op-
erations directly and indirectly 

2. 	 The United Nations population projections in-
dicate that world population will increase from 
5.5 billion in 1993 to 6.3 billion in the year 
2000, 8.5 billion in 2025, and 10.0 billion in 
2050. Over 95% of the growth in world popu-
lation between 1990 and 2050 will occur in 
Africa, LatinAmerica, andAsia, where nearly 
1 billion people already suffer from hunger and 
malnutrition. These regions will account for 
about 88% of the world population in 2050. 
Such unprecedented growth in population 
mandates that food production be increased 
to feed an additional 3 billion people - equiva-
lent to the 1960 world population - by 2025 
and a little less than 5 billion people by 2050. 

3. 	A recent U.N. study estimated that about 
10.5% of the planet's most productive soil 
(1.2 billion ha), an area the size of China and 
India combined, has been damaged. Of this, 
about 9 million ha has been damaged beyond 
repair or recovery; the remaining soils can be 
restored only at a great cost. Over three
fourths of that degradation has occurred in 
the developing countries. Thus, the challenge 
of feeding the growing population must be met 
by restoring the degraded soils and preserv
ing the resource base. 

4. 	Although several technical, institutional, and 
policy-related measures will be required to 
meet these challenges, fertilizers have an im-
portant role for two reasons. First, they facili-
tate the adoption of yield-increasing 
technologies and thereby promote growth of 
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food production on limited cultivable land. 
Second, they help to replenish nutrients re
moved by crops and therefore prevent soil deg
radation and preserve the resource base. 

5. 	 In the context of these changes and challenges, 
this study provides an assessment of the glo
bal fertilizer perspective during the 1980-2000 
period. Specifically, it analyzes the trends in 
fertilizer use, production, and trade during the 
1979/80 to 1992/93 period and provides pro
jections for fertilizer demand, supply, and 
supply-demand balances during the 1993/94 
to 2000 period; it also assesses the impact of 
the projected growth in fertilizer use on food 
security and environmental protection and 
makes necessary recommendations to meet 
these challenges in the 1990s and beyond. 

6. 	For the purposes of this study, the world has 
been divided into eight regions and three 
market groups. North America, Western Eu
rope, and Oceania are clustered into the de
veloped market group; Africa, Latin America, 
and Asia into the developing market group; 
and Eastern Europe and Eurasia into the re
forming market group. Eurasia consists of all 
of the newly independent states of the former 
Soviet Union (FSU). The three regions of the 
developing market group are further divided 
into eight subregions. These subregions are 
North Africa, sub-Saharan Africa, and South 
Africa; Central America and South America; 
and East Asia, South Asia, and West Asia. 

H. Past Ttends, 1979/80-1992/93 

Fertilizer Usc 

1. 	Global fertilizer use increased from 112.5 mil
lion tons in 1979/80 to 145.6 million tons in 
1988/89. After 1988/89, it decreased continu
ously to reach 125.9 million tons in 1992/93. 
Nitrogen (N), phosphate (P 20 5), and potash 
(K20) use also increased during the 1980s and 
decreased in the early 1990s. 



2. 	 Most of the decrease in global fertilizer use 
between 1988/89 and 1992/93 was due to a 
steep fall in fertilizer use in the reforming 
markets. Changes introduced under economic 
and political reforms have led to the collapse 
of the fertilizer markets in these regions. 

3. 	 Fertilizer use decreased steadily in the devel-
oped markets, increased significantly in the 
developing markets, and increased in the 
1980s and decreased rapidly in the early 1990s 
in the reforming markets. Western Europe 
contributed most to the trends in the devel-
oped markets, Eurasia in the reforming mar-
kets, and Asia in the developing markets. 

4. 	Asia and North America recorded 3.6% and 
1.3% annual growth between 1988/89 and 
1992/93; all other regions experienced either 
stagnation or an annual decrease of 3%-35% 
during this period. In the 1980s also, Asia ex-
perienced maximum annual growth of 6%; 
Eurasia and Latin America followed Asia in 

recording 5.5% and 3.4% annual growth in 
fertilizer use. 

Economic and political reforms and structural5. 
adjustment programs have contributed signifi-
cantly to recent decreases in fertilizer use. For-
eign exchange shortages, depressed crop 
prices, environmental concerns, and agro-
nomic factors also contributed. 

Fertilier Prodivction 
6. 	 Because the fertilizer industry is a demand-

led industry, the trends in global fertilizer 
production followed the trends in global fer-
tilizer use. Consequently, global fertilizer pro
duction increased during the 1980s and 
decreased during the early 1990s. 

7. 	 Global fertilizer production increased from 
118.7 million tons in 1979/80 to 158.3 million 
tons in 1988/89. After 1988/89, it decreased 
by 20.0 million tons to reach 138.3 million tons 
in 1992/93. The production of all three nutri-
ents followed similar trends. 

8. 	 The fall in production in the reforming mar-
kets was a major contributing factor to the 
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fall in global fertilizer production. Decreased 
demand, unremunerative and low fertilizer 
prices in the global market, and environmen
tal regulations adversely affected fertilizer 
production. 

9. North America, Africa, and Asia experienced 
1.4%-2.5% annual growth in fertilizer produc
tion during the early 1990s. All other regions 
experienced decline in fertilizer production. 

Ferfllizer Trade 
10. Global fertilizer imports increased at 4% per 

annum during the 1980s. After 1988/89, glo
bal fertilizer imports remained constant. 

11. 	Both the developed and the reforming mar
kets remained net exporters, whereas the de
veloping markets were net importers. Over 
time, net exports from the developed markets 
decreased and those from the reforming mar
kets increased. Western Europe and Eastern 

Europe switched their positions: Western Eu
rope, which had been a net exporter, became 
a net importer, and Eastern Europe became a
net exporter instead of a net importer. 

12. In the developing markets, net fertilizer im
ports increased from 10.5 million tons in 1979/ 
80 to 17.0 million tons i, 1992/93. Only Af
rica switched its position from a net importer 
in 1979/80 to a net exporter in 1992/93. North 

Africa contributed most to this switch3ver in 
Africa's trading position. Asia and Latin 
America remained net importers, although 
West Asia improved its position as a net ex
porter of nitrogen and potash fertilizers. 

lFertilizer Prices 
13. Since the early 1980s, fertilizer prices have 

been decreasing. Slow growth in demand and 
excessive surpluses have kept fertilizer prices 
rather low and at unremunerative levels. 
Nevertheless, due to devaluation and subsidy 
removal, fertilizer prices in domestic markets 
increased severalfold in many developing 
countries. Consequently, many farmers faced 

higher fertilizer/crop prices and were unable 
to benefit from lower global fertilizer prices. 
Excessive supplies will continue to keep 



downward pressure on fertilizer prices during 
the 1990s. However, in any given year, fertil-
izer prices may increase due to unexpected in-
crease in demand or decrease in supply 
resulting from changes in various factors such 
as weather, raw material shortages, and 
infrastructural bottlenecks as happened in 
1991 and 1994. 

M. Future Outlook, 

1992/93-2000 

1. 	Because of uncertainties in Eastern Europe 
and Eurasia, two scenarios of fertilizer de-
mand projections are considered. Under Sce-
nario I, recovery in fertilizer use in these 
regions is expected to be slow. Under Scenario 
II, a slightly higher growth in fertilizer de-
mand is projected. Nevertheless, in both sce
narios, fertilizer use levels in these regions in 
the year 2000 are expected to remain substan-
tially lower than those that prevailed during 
the 1985/86 to 1988/89 period. 

2. 	 Global fertilizer use is projected to increase
from1259mllin tos i 192/9 to 

from 125.9 million tons in 1992/93 to 
142.6 million tons under Scenario I and 147.3 
million tons under Scenario II in the year 2000. 

These projections show that fertilizer use will 

increase slowly but will remain lower than it 
was in 1988/89. Thus, global fertilizer use is 
expected to have a "roller coaster" ride in the1990s. 

3. 	 Nitrogen, phosphate, and potash use is pro-
jected to increase from 73.6,31.5, and 20.8 mil-
lion tons in 1992/93 to 81.3, 37.3, and 
23.9 million tons under Scenario I and 83.2, 
38.9, and 25.2 million tons under Scenario II 
in the year 2000. 

4. 	A gradual fall in fertilizer use in the devel-
oped markets and a slow recovery in the re-
forming markets are responsible for the very 
limited growth in global fertilizer use expected 
during the 1990s. However, fertilizer use in 
the developing markets is expected to increase 
by about 14 million tons. Asia will account for 
74% of the increase in fertilizer use in these 
markets. 

5. 	Ammonia (N), phosphoric acid (P 20 5), and 
potash (K 20) production capacities will in
crease from 116.8, 36.5, and 36.7 million tons, 
respectively, in 1992/93 to 127.9, 40.4, and 
39.2 million tons, respectively, in 2000. Exces
sive surpluses and depressed prices are re
sponsible for modest increases in P20 5 and 
K20 capacities. 

6. 	 Two scenarios are also developed for estimat

ing fertilizer supply potential. One scenario 

assumes moderate operating rates and the 

other low operating rates for Eastern Europe 
and Eurasia. The main rationale for the sec
ond scenario is that a relatively higher clo
sure of capacity may occur because of low 
demand Lnd financial difficulties and there
fore a lower supply may be available in the 
future. 

7. 	 Nitrogen supply potential is projected to in
crease from 79.4 million tons N in 1992/93 to 
86.7 million tons N under Scenario I and 
81.3 million tons N under Scenario II in the 
year 	2000. Phosphate and potash potentials 
ar exece toinra e by mo dest ao nts 

are expected to increase by modest amounts 
under Scenario I, whereas under Scenario II, 
potash supply may decrease by about 1 mil
lion tons in the year 2000. 

8. Two scenarios each for demand and supply 
projections yield bourscenarios for estimating supply-demand balances. Scenarios I and
II combine moderate operating rates with low 

and moderate growth in fertilizer demand, 
whereas Scenarios III and IV embody low 
operating rates with low and moderate growth 
in demand. 

9. 	 Because of slow growth in demand and exist
ing surpluses in the markets, the projected 
supply-demand balances show considerable 
surpluses for all three nutrients. These sur
pluses will range between 4 and 7 million tons 
of nutrients under Scenario I. Under Sce
narios II and III, the magnitudes of these sur
pluses are reduced considerably for phosphate 
and potash and become insignificant for N 
after 1996/97. Under Scenario IV, nitrogen 
shortages may develop after 1995/96. 
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However, it is unlikely that this scenario will 
matc:rialize. Thus, fertilizer shortages are un-
likely to constrain fertilizer use in the 1990s. 

10. Nitrogen surpluses will be concentrated 
mostly in Eurasia and Eastern Europe, phos-
phate surpluses in North America and North 
Africa, and potash surpluses in Eurasia and 
North America. East Asia, South Asia, South 
America, and sub-Saharan Africa will have 
deficits in all three nutrients, 

I! Food Securlit, ertlizer Use,h .uVizE rUsenent 

Food Sccu.ty and Fertilizwr Use 
1. 	There are three different perspectives on the 

global food security problem. In the developed 
markets, food security is not a problem be-
cause these markets generally have grain sur-
pluses. In the reforming markets, food security 
has become a trarsitoy problem because of 
the collapsed agricultural and fertilizer sec-
tors. In these markets, special efforts will be 
needed to promote agricultural production by 
restoring fort'ilizer use to efficient and envi-
ronmentally souna levels, 

2. 	 In the developing markets, food security is a 
chronic problem. Nearly 1 billion people live 
under the conditions cf hunger and malnutri-
tion. The projected growth in fertilizer use in 
these markets is inadequate to meet the chal-
lenges of feeding the growing population and 
preserving the resource base. 

Ferullzem aud th,- Enviroanzesnt 
3. 	 Fertilizers 'nave a potential to contribute to 

both environmental protection and environ-
mental polLution. Efficient and environmen
tally sound fertilizer use can prevent the 
degradation of the resource base and sustain 
high crop yields. On the other hand, if fertil
izer use is not managed properly and is used 
excessively, it can cause harm to the environ-
ment through nitrate leaching, eutrophication, 
and other externalities. 

4. 	 The degradation of the resource base is a for
midable challenge in the developing countries. 
About 1.2 billion ha of the earth's most pro
ductive soil has been degraded, and approxi
mately three-fourths of this degraded soil is 
in the developing countries. In addition, nu
trient mining has become a serious problem 
in many developing countries, especially in 
sub-Saharan Africa, where nutrient removal 
exceeds replenishment by a factor of three to 
four leading to annual loss of about 10 mil
lion tons of nutrients. In preventing the deg
radation of the resource base and sustaining 
high productivity, fertilizers have a critical role. 
Fertilizers also help in carbon sequestration. 

5. 	 Nitrate leaching, eutrophication, and the 
greenhouse gas emissions are some potentially 
harmful effects associated with fertilizer use 
when it is not used properly and optimally. 
Because these harmful effects are also pos
sible from organic and natural sources of nu
trients, great care is needed in assessing 
adverse environmental impacts of fertilizers. 
However, through proper timing, placement, 
management, and t:oil analyse, such adverse 
effects can be reduced considerably. Because 
fertilizer use levels are still very low in many 
developing countries, there is little danger 
that fertilizers will have adverse environmen
tal impacts in these areas. On the other hand, 
inadequate use of fertilizers may lead to fur
ther degradation of the resource base. 

6. 	Unless new programs and policies are imple
mented to accelerate grain production through 
efficient and environmentally sound fertilizer 
use and other related measures, the world may 
face more hunger and malnutrition and envi
ronmental degradation at the turn of the cen
tury than it is facing now. 

V. Recomnrendationus 

1. 	in order to meet the challenges of feeding the 
growing population and preserving the re
source base, fertilizer use should be promoted 
in those countries where fertilizer use levels 
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are low and food insecurity and environmen-
tal degradation are serious problems. How-
ever, the growth in fertilizer use should be 
efficient, equitable, and environmentally 
sound. 

2. 	 The evidence from several developing and re-
forming countries suggests that a conducive 
and stable policy environment is essential to 
promote efficient, equitable, and environmen-
tally sound fertilizer use and production; 
policymakers should therefore pay special at-
tention to creating such environments. De-
pending on the initial conditions and the 
degree of government involvement, the simul-
taneous introduction ofsome policies, such as 
devaluation and subsidy removal, as well as 
the sudden withdrawal of government fromthe fertilizer sector operations, can lead to the 
collapeofthe fertilizer mraetsA per shecollapse of the fertilizer m arkets. A proper se-
quencing and phasing of policy reforms may be 	essential. 

3. 	 In many countries, institutional infrastruc-
tures and management skills are lacking to 
sustain competitive fertilizer market systems. 
Institutional capacity for assessing and imple-
menting sound policies is also lacking. Ad
equate resources and support should be 
provided for institutional capacity building 
and human capital formation. 

4. 	 Because most of the fertilizer surpluses are 
concentrated in the developed and reforming 
markets, the developing markets siould pre-

pare optimum strategies to benefit from such 
favorable conditions and yet protect against the 
uncertainty associated with conditions in the 
reforming markets. 

5. 	 Although the rather low fertilizer use levels 
are unlikely to cause environmental pollution 
in many developing countries, it is not too early 
to institute measures to monitor the environ
mental impact associated with fertilizer use 
and production and to implement programs in 
those areas where high levels of fertilizer use 
may be causing harm to the environment. 

6. 	 Because the environmental impact offertilizer 
use is confounded by the environmental im

pact of organic and natural nutrient sourcesand industrial and urban wastes, great cau
tion should be observed in implementing regul 	 t r e s r s n d i i n l r s a c
ltr esrs n diinlrsac
 
should be conducted to assess such impacts.
Also, efforts should be made to prom te 	opti

mum and efficient fertilizer use practices in 
both developed and developing countries 
through extension and education and technol
ogy transfer. 

7. 	 Because fertilizers have the potential to con
tribute to both environmental protection and 
environmental pollution, efforts should be 
made to identify and implement the sets of 
policies and technologies that will maximize 
potentially beneficial effects and minimize po
tentially harmful effects. 

xv 



I. Itroduction
 

In the mid-1980s, there was 
little indication that the cen-
trally planned economies of 
Eastern Europe and the former 
Sov'et Union (FSU) would move 
rapidly towards democratic poli-
ties and market-based econo-
mies, and that countries such as 
Czechoslovakia, Yugoslavia, and 
the Union of Soviet Socialist 
Republics (U.S.S.R.) would 
cease to exist as sovereign na-
tions. The demise of communism 
and disintegration ofYugoslavia 
and the U.S.S.R. not only have 
created political and economic 
problems, inc!uding ethnic wars, 
political instability, decreased 
income and employment, col-
lapsed agricultural and fertilizer 
sectors, and food insecurity in 
Eastern Europe and FSU, but 
also have adversely affected the 
global economy including agri-
cultural and fertilizer scetors. 
The collapsed fertilizer markets 
in these regions have disrupted 
the equilibria in the global ni-
trogen, phosphate, and potash 
markets by creating excess . up-
ply and depressed prices. 

In addition to these changes, 
the world is also facing many 
other challenges in the 1990s. 
Sustainable development, envi-
ronmental protection, food secu-
rity, diminishing biodiversity, 
depletion of the ozone layer, glo-
bal warming, and perestroika 
are some of these challenges. 
Both developed and developing 
countries have to cope with 
these challenges. In order to de-
velop a common understanding 
and agreement to deal with 
these challenges, an Earth Sum-
mit was held in Rio de Janeiro, 

Brazil, in June 1992, and an 
agenda, known as Agenda 21, 
was developed. The Agenda 21 
has proposed severa measures 
to deal with thise challenges at 
the national, regional, and glo
bal levels (UNCED, 1993). 

It has become imperative for 
all countries to pursue a sustain-
able development strategy. Sus-
tainable development is 
development that "meets the 
needs of the present without 
compromising the ability of fu-
ture generations to meet their 
own needs" (UNCED, 1993). In 
the area of agriculture and food 
production, sustainability means 
"increasing food production to 
meet the growing human needs 
without degrading the natural 
resource base." 

The cha!lenge of feeding the 
growing population while pre- 
sarving the resource base is a 
formidable challenge, especially 
for the developing countries of 
Asia,Africa, and LatinAmerica. 
The Preamble of the Den Bosch 

Declaration lays out this chal-
lenge as follows (Wheeler, 1993): 

The world must fieed more than 
three billion additional people 
by the year 2025 from a natural 
resource base already threat-
ened by unsustainable farmingpractices and environmental 
pressures resulting from other 
human activities, 

Because thechallengeoffeed-
ing the growing population 
while preserving the resource 
base has profound implications 
for nutrient supplies from all 
sources including fertilizers, the 

magnitudes of these challenges 
are briefly elaborated below. 

Popmdatin Growth 

The United Nation's popula
tion projections' indicate that 
world population will nearly 
double between 1990 and 2050 
(Figure 1). The population had 
already doubled between 1950 
and 1990; thus, the world will 
have four times more people in 
2050 than it had in 1950. This 
fourfold increase in population 
is unprecedented in human 
history. 

World population is projected 
to increase from 5.3 billion in 
1990 to 6.3 billion in 2000, 8.5 
billion in 2025, and 10.0 billion 
in 2050. Over 95% ofthe growth 
in world population between 
1990 and 2050 is expected to oc
cur in Asia, Africa, and Latin 
America.2 The combined popu
lation of these three regions will 
increase from 4.2 billion in 1990 
to 8.8 bilion in 2050 (Table 1). 
Although the population will in
crease in all three regions, it is 
Africa that is expected to in
crease its population by more 
than twofold - from 642 million 
in 1990 to 2,265 million in 2050. 
In contrast, the combined popu
lation of NorthAmerica, Europe, 
Eurasia (former Soviet Union), 
and Oceania will increase only 
by 13% - from 1.09 billion in 
1990 to 1.23 billion in 2050. 
Thus, Asia, Africa, and Latin 
America will account for about 
1Medium variant. 
2See Appendix A for the regional 

classification. 
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Table 1. World Population, 1990-2050 

and Projections 

88% of the world population in 
2050.Asia alone will account for 
more than half of the world 

Food Requirements 

The growth of population 
mandates that food production 
be increased to feed an addi
tional population of about 1 bil
lion by the year 2000 and over 3 
billion by 2025. Borlaug and 
Dowswell (1993) estimated that 
this growth in population along 
with improvements in per capita 

income would increase food de
mand by 100%. To meet this de
mand, cereal production will 
have to be doubled- from 1,970 

million tons in 1990 to 3,970 
million tons in 2025 (Table 2). 
According to Speth (1993), food 
production must triple between 
1990 and 2050. Because the 
scope for expanding the culti
vable land area is limited, espe
cially in Asia, additional cereal 

Region 1990 2000 2025 2050 
(million) (%) (million) (%) (million) (%) (million) (%) 

Group I 1,089 20.5 1,143 18.3 1,237 14.5 1,233 12.4 
North America 276 5.2 295 4.7 332 3.9 326 3.3 
Europe 498 9.4 510 8.1 515 6.1 486 4.9 
Eurasia 289 5.4 308 4.9 352 4.1 380 3.8 
Oceania 26 0.5 30 0.5 38 0.4 41 0.4 

Group II 4,203 79.5 5,118 81.7 7,267 85.5 8,786 87.6 
Africa 642 12.1 867 13.8 1,597 18.8 2,265 22.6 
Latin America 448 8.5 538 8.6 757 8.9 922 9.2 
Asia 3,113 58.8 3,713 59.3 4,912 57.8 5,599 55.9 

World 5,292 109.0 6,261 100.0 8,504 100.0 10,019 100.0 

Source: United Nations (1992). 
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Table 2. Current and Projected World Cereal Production and Demand and Yield 
Requirements 

Current 

Production 


1990 


Wheat 600 
Rice 520 
Maize 480 
Barley 180 
Sorghum/millet 85 
All cereals 1,970 

Source: Borlaug and Dowswell (1993). 

output will have to be produced 
by enhancing the productivity of 
limited cultivable land. Average 
cereal yields will have to be in-
creased by 80% to meet the food 
demand in 2025 (Borlaug and 
Dowswell, 1993). 

CerealydA 
nificantly by employing theex-
isting crop technologies based on 
improved crop varieties, fertil-
izers, and other measures. To quoer andthermesres. Toand India combined, has been 
quote Borlaug and Dowswell: 

There are still many improved 
agricultural technologies - al-
ready availableor well advanced 
in the research pipeline - that 
can be employed in future years 
to raise crop yields. There are 
large "yield gaps" in virtually all 
low income, food deficit develop-
ing countries as well as the 
former Soviet Union and East-
ern Europe. 

Many existing yield-increas-
ing technologies are based on an 
adequate supply of plant nutri-
ents. Because the nutrient avail-
ability from organic and natural 
sources is inadequate, the nutri-
ent supply from fertilizers is es-

Projected Current 
Demand Yield Yield Required 

2000 2025 1990 2000 2025 
(million tons) --------- -------- (tons/ha)------

740 1,200 
640 1,030 
620 1,070 
220 350 
110 180 

2,450 3,970 

sential to realize their full poten-
tial (Plucknett, 1993). 

Degradation of 
Resouircc Bai e 

recent United Nations-
sponsored study estimated that 
about 1.2 billion ha, or 10.5% of 
the planet's most productive 
soils, an area the size of China 
seriously damaged. The study 

also found that about 9 million 
ha has been damaged beyond 
repair or recovery and the re-
maining soils can be restored 
m a gsos n e tored 
only at a great cost. Over three-
fourths of that degradation has 
occurred in the developing coun-
tries (WRI et al., 1992). 

Farming activities are major 
contributors to soil degradation. 

Agricultural activities accounted 
for 28% of the degradation, over-
grazing 34%, and deforestation 
29%. Loss of nutrients is the 
dominant factor contributing to 
the degradation induced by ag-
ricultural activities, others be-
ing salinization, acidification, 
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2.4 2.8 4.4 
2.4 3.1 5.3 
3.7 4.1 5.8 
2.3 2.7 4.1 
1.5 1.8 2.6 
2.5 2.9 4.5 

and pollution. It has been esti
mated that between 1945 and 
1990, due to nutrient depletion, 
20.4 million ha of land came 
under light degradation, 18.8 
million ha came under moderate 
degradation, and 6.2 million 
ha came under severe degrada
tion in Africa. For Asia, these 
estimates are 4.6, 9.0, and 
1.0 million ha, and for South 
America 24.5, 31.1, and 12.6 
million ha (Oldeman et al.,1990). 

A study sponsored by the Food 
andAgriculture Organization of 
the United Nations (FAO) has 
thown atin (FAO)aha s 
shown that in sub-Saharan Af
rica the soils are being mined of 
their fertility at an alarming 
rate, and nutrient removal ex
ceeds replenishment by a factor 
of 3 to 4, resulting in an esti
mated net loss of over 10 million 
tons of nutrients per year 

(Stoorvogel and Smaling, 1990). 
The huge nutrient deficits have 
been created by inappropriate 
agricultural practices such as 
the lack of or insufficient use of 
plant nutrients and the shorten
ing of the fallow periods in shift
ing cultivation. 



Thus, in meeting the chal-
lenges of feeding the growing 
population and restoring and 
preserving the resource base, 
enhanced and efficient use of 
nutrients from all sources will 
be essential. However, because 
many soils in the tropics are poor 

in nutrients and many develop-
ing countries do not have an ad-
equate supply of nutrients from 
organic sources, the supply of 
nutrients from inorganic sources 
(mineral fertilizers) will play a 
dominant role in many parts of 
the world. In the nutrient-poor 

soils of the tropics, efficient and 
environmentally sound manage
ment of mineral fertilizers can 
contribute to what Brady (1993) 
calls a "win-win" situation in 
which productivity is increased 
and soil degradation is reduced. 



H. Rationale, Objectives, and 
Outline of the Study 

Rationale 

In 1988 when IFDC completed 
its work on the study entitled 
Global FertilizerPerspective, 
1960-95: The Dynamics of 
Growth and StructuralChange 
(Bumb, 1989), many of the 
changes and challenges men-
tioned above were in their em-
bryonic stage. Hence, it was not 
possible to anticipate their im-
pact on the fertilizer sector op-
erations in the 1990s. Now, 
many of these changes have 
taken place, and additional in-
formation is available about 
policies and programs imple-
mented by various countries to 
face these challenges. This study 
therefore provides a revised as-
sessment of the global fertilizer 
perspective in the context of 
these changes and challenges 
and, specifically, how these 
changes and challenges will af-
fect global and regional fertilizer 
use, production, trade, and 
prices in the 1990s and beyond. 

Such an assessment is essen-
tial because fertilizers have 
played and will continue to play 
an important role in promoting 
food security through increased 
food production in food-deficit 
countries of Asia, Africa, and 
Latin America. Hopper (1993) 
estimated that about half of the 
increase in India's grain produc-
tion was due to increased fertil-
izer use and associated 
measures. Similarly, FAO (1987) 
estimated that nearly one-third 
of the increase in cereal produc-

tion is attributable to increased 
fertilizer use and related factors. 

In addition to food security, 
fertilizers also make an impor-
tantcontributioiito agricultural 
growth, rural employment, in-
dustrial development, trade 
flows, and foreign exchange 
earnings/savings in many devel-
oping countries (Baanante et al., 
1989). Their contribution in sus-
taining the resource base is 
equally important. Thus, the fu-
ture trends in fertilizer use and 
supply will have important 
implications for overall socioeco-
nomic development and environ-
mental protection at the global, 
regional, and national levels. 

Although fertilizers make 
valuable contributions to food 
security, socioeconomic develop-
ment, and preservation of the 
natural resource base, there is 
a concern, especially in the de-
veloped countries, that fertilizer 
use can lead to an undesirable 
impact on the environment. 
When used excessively and man-
aged improperly, fertilizers can 
cause harm to the environment 
through nitrate leaching, 
eutrophication, heavy metals 
uptake, and greenhouse gas 
emissions. However, a few 
points should be kept in mind in 
assessing the impact of fertiliz-
ers on the environment. First, 
natural and organic sources of 
nutrients can also cause harm 
to the environment; hence, great 
caution is needed in assessing 
the adverse impact of fertilizers 

on the environment. Second, 
harmful impact of fertilizer use 
is generally associated with ap
plication rates much higher than 
the agronomically optimum lev
els. In many areas of the devel
oping world, current fertilizer 
use levels are too low to cause 
harm to the environment. On 
the other hand, an inadequate 
supply of fertilizer nutrients 
may cause the degradation of 
the resource base through nutri
ent mining, deforestation, and 
desertification. Nevertheless, 
fertilizer use and production in 
the future should be managed in 
such a way that it is environ
mentaliy friendly 

Objectives 

The main objectives of the 
study are: 
1. 	 To analyze the global and 

regional trends in fertilizer 
use, production, trade, and 
prices and identify the fac
tors inducing these trends, 
with a special focus on the 
recent developments in East
ern Europe and the former 
Soviet Union. 

2. 	 To project global and re
gional fertilizer demand, 
supply, and supply-demand 
balances for nitrogen, phos
phate, and potash until the 
year 2000. 

3. 	 To provide an assessment of 
the impact of the projected 
growth in fertilizer use on 
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food security at the global 
and regional levels, 

4. 	 lb provide an assessment of 
the environmental concerns 
associated with fertilizer use 
in the developed and devel-
oping countries. 

Data 

The study is based on data 

from different sources. Some of 

the World Bank, the FAO/ 
UNIDO/World Bank/Industry 
Fertilizer Working Group, Fer-
tilizer Economic Studies, Lim-ited(FETECO ), ennesee 
ited (FERTECON), Tennessee 
ValleyAuthority (TVA), Interna-
tional Fertilizer Industry Asso-
ciation, Limited (IFA), and IFDC 
project files. IFDC collaborators 
in several countries also pro-
vided valuable information, 

Because the latest data on 
consumption and production 
were available for 1992/93 when 
thewc'kon thestudy was initi-
ated, the 1979/80 to 1992/93 pe-
iod is used to analyze the trends 

in fertilizer use, production, 
trade, and prices.3 The 1993/94 
to 2000 period is used for mak-
ing projections, although data 

3A comprehensive analysis of trends in 
fertilizer use and production during the 
1960-80 period is available in Bumb 
(1989). 

for 1993/94 are basically esti-
mates.4 Fertilizer capacity data 
used in developing supply poten-
tial are for June 1993. 

Regionvl 

C&lssifiadt on 


The regional classificationused in the study is explained 

in Map 1 and Appendix A. 

This classification divides the 

world into eight geographical 
regions: North America, West-ern Europe, Oceania, Eastern 
Europe, Eurasia, Africa, Latin 

Aeia andn Asia. EurasiaAmerica, sa uai
consists of the newly indepen-
dent states of the former Soviet 
Union. Because of the vast size, 
diversity, and complexity of the 
last three regions, these regions 
have been further divided into 
eight subregions. The subre-
gions are North Africa, sub-
Saharan Africa, and South 
Africa; Central America and 
South America; and East Asia, 
South Asia, and West Asia. 
Table 3 provides data on domi-
nant fertilizer-using countries in 
each region and subregion. 

An earlier IFDC study (Bumb, 
1989) suggests that these eight 

geographical regions tend to 

4The year 2000 implies the split year 
1999/2000. 

have similarities in fertilizer use 
and production depending on the 
characteristics and development
stage of their fertilizer markets. 
Hence, for the purposes ofanaly
sis and projections, these regions 
have been clustered into three 
marke-t groups as follows: 

I. 	 Developed Markets: NorthAmerica, Western Europe, 

and Oceania 

II. 	 Reforming Markets: Eastern 
Europe and Eurasia 

III.Developing Markets: Africa,
Latin America, and Asia 

Outline of the Study 

The rest of the study is divided 
into three parts. Part A deals 
with the past trends in fertilizer 
use, production, trade, and 
prices; it covers the evolution of 
fertilizer trends and factors af
fecting them. Part B analyzes 
the projections of fertilizer de
mand, supply, and supply
demand balances for nitrogen, 
phosphate, and potash. An as
sessment ofthe projected growth 
in fertilizer use on food security 
is provided in Part C. Environ
mental concerns associated with 

fertilizer use and production and 
policy implications of various 
developments and challenges 
are 	also included in this part. 
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Table 3. Total and Per Hectare Fertilizer Use by Regions and in Selected Countries, 1990 

Total NPK Country Share in Per 
Region/Country Consumption RegionSubregion Hectare 

('000 tons) (%) (kg/ha) 

North America 20,875 100 89 
United States 18,709 90 99 

Western Europe 22,051 100 242 
France 6,103 28 317 
Germany 4,638 21 374 

Eastern Europe 9,245 100 194 
Poland 3,233 35 219 
Romania 1,378 15 137 

Eurasia 24,474 100 107 
Russia 12,400 51 94a 

Oceania 1,810 100 36 
Australia 1,393 77 28 

Africa 3,605 20 
a. North Africa 1,585 100 60 

Egypt 965 61 370 
Morocco 321 20 34 

b. Sub-Saharan Africa 1,244 100 9 
Nigeria 378 30 12 
Zimbabwe 149 12 53 

c. South Africa 776 100 59 
Republic of South Africa 776 100 59 

Latin America 8,257 54 
a. Central America 2,981 100 79 

Cuba 661 22 199 
Mexico 1,740 58 70 

b. South America 5,277 100 46 
Brazil 3,383 64 56 
Venezuela 536 10 138 

Asia 53,190 117 
a. East Asia 34,230 100 196 

China 25,428 74 263 
Indonesia 2,346 7 107 

b. South Asia 14,820 100 67 
India 11,607 78 69 
Pakistan 1,890 13 91 

c. West Asia 4,140 100 70 
Iran 1,181 29 78 
Turkey 1,798 43 64 

World 143,507 99 
a. Consumption per hectare in Russia is computed from arable land. All others are from arable land 
and permanent crops. 
Notes: 1. The shares of countries in Africa, Latin America, and Asia are expressed with reference 

to the corresponding subregions. 
2. 	In some countries, especially in Europe and North America, a small proportion of total 

NPK consumption is used on grasslands not included in arable lands and permanent 
crops. Hence, per hectare fertilizer use for such countries is slightly overestimated. 

Source: FAO FertilizerYearbook and ProductionYearbook (1990). 
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Part A. Past Trends
 



I. Trends in Fertilizer Use
 

Global Trends iso 50 

- 48140Global fertilizer use increased 

from 112.5 million tons in 1979/ 13o A46
 

80 to 130.6 million tons in 1984/ 9F 44
M--20 --

85 and 145.6 million tons in Ii 
1988/89. Thereafter it decreased 11o 42 

continuously to reach 125.9 mil
lion tons in 1992/93 (Figure 2). 90 ;98/85 1989/9 1992/93 1979/80 1984/85 1989/90 192/93 

Most of this decrease was a re
sult of a steep fall in fertilizer 40Reforming Mark t Developing Markets 
use in the reforming markets of 35 70 

Eastern Europe and Eurasia. 1 o I 

Different markets had differ- -zs 
ent experiences. Fertilizer use U 

decreased steadily in the devel- 20 40 

oped markets and increased sig- 15.. 3o .. 
nificantly in the developing 197/80 1984/85 198999 1976M 98" 1989 992/93 

markets during the 1980s and 
the early 1990s. However, in the Source: Derived from FAO Data. 
reforming markets, it increased Figure 2. Global Fertilizer Use by Markets, 1979/80-1992/93. 
until 1988/89 and decreased rap
idly thereafter. A steep decrease 
in fertilizer use in these markets 
was a result of the economic re
forms introduced after the de
mise of communism. Western 
Europe contributed most to the 
trends in the developed markets, 
whereas Asia dominated those 
in the developing markets. fTable 4. World: Fertilizer Use by Nutrients, 1979/8O-1992193 

Nitrogen (N), phosphate Year/Period N P 20 5 K20 Total 
(P 20 5 ), and potash (K 20) use 
also inteased during the 1980s Fertilizer Use (million tons) 
and decreased during the early 1979/80 57.2 31.2 24.1 112.8 
1990s (Table 4). N usre increased 1984/85 70.1 34.0 25.9 130.6 
by higher amounts than did K20 1988/89 79.6 38.0 28.4 145.6 
and P 20 5 use in the 1980s. 1992/93 73.6 31.5 20.8 125.9 
Higher growth in N use was a 
result of two factors: First, the Annual Growth (%) 
developing markets of Asia, Af- 1980-89 3.5 2.2 1.8 2.8 
rica, and Latin America con- 1989-93 (2.0) (4.3) (7.3) (3.6) 
tinued to experience higher 
growth in N use, and second, ( )= decrease. 
because of residual phosphorus 
and potassium in the soils and Source: Derived from FAO data. 
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unfavorable crop prices, the 
developed markets experienced 
declines in P20 5 and K20 use. 
Between 1988/8S and 1992/93, 
potash use decreased by a much 
higher amount than did phos- 
phate and nitrogen use. 

The annual growth in fertil-
izer use slowed considerably 
during the 1980s. Total fertilizer 
use grew at 2.8% per annum 
during the 1980s. This growth 
was about one-half of the annual 
growth in the 1970s and one-
third of the growth in the 1960s 
(Bumb, 1989). It was also about 
two-thirds of the projected 
growth for the 1980s. 5 Because 
investments for production 
capacity were made on the ba-
sis of the proJected growth in de-
mand, slower growth in 
fertilizer use led to excess pro-
duction capacity and lower fer-
tilizer prices in the 1980s. The 
slow growth in fertilizer use pro-
duced a near stagnation in per 
capita fertilizer use. 

The slow growth of the 1980s 
converted into rapid decline in 
the early 1990s. Between 1988/ 
89 and 1992/93, global fertilizer 
use decreased at an annual rate 
of 3.6%. This led to the increased 
surplus in the market, de-
pressed fertilizer prices, and 
made many fertilizer plants 
unviable and unsustainable; it 
also reduced per capita fertilizeruse. 

In the 1980s, Asia and 
Eurasia registered over 5% an-
nual growth in their fertilizer 
use. However, during the early 
1990s, Eurasia's fertilizer use 

5 Projections made by the FAO/UNIDO/ 

World Bank Fertilizer Working Group, 
June 1980. 

decreased at an annual rate of 
over 18%, whereas Asia's use 
increased by 3.6% per annum. 
Few other regions experienced 
significant growth in their fer-
tilizer use during the early 
1990s (Table 5). After 1988/89, 
fertilizer use in Western Europe 
and Eastern Evrope decreased 
at an annual rate of 7% a;.d 35%, 
respectively. 

Several factors have contrib-
uted to the slow growth of the 
1980s and steep fall of the 1990s. 
These factors, which are dis-
cussed in detail while analyzing 
the regional trends, are briefly 
summarized below, 

1. 	 Economic reforms in Eastern 
Europe and Eurasia had a 
tremendous effect on fertil-
izer use in these regions. 
During a short period of time, 
fertilizer use decreased by 
30%-70% in many countries. 

2. 	 Debt crises, foreign ex
change shortages, and bal
ance of payment difficulties 
led to restricted fertilizer 
supplies and therefore de
creased fertilizer use in 
many developing countries, 
especially in Africa and 
Latin America. 

3. 	 Policy reforms introduced 
under structural adjustment 
programs such as the de
valuation of domestic cur
rency, subsidy removal, and 
privatization (sudden with
drawal of governmental or
ganizations) have had a 
negative impact on fertilizer 
use in several developing 
countries. 

4. 	 Depressed crop prices result
ing from grain surpluses and 
acreage reduction programs 
in the developed markets 
have contributed to a decline 

Table 5. Annual Growth in Regional Fertilizer Use, 
1979/80-1992/93 

Region 

Developed Markets 
North America 
Western Europe 
Oceania 

Reforming MarketsEastern Europe
Eurasia 

Developing Markets 
Africa 
Asia 
Latin America 
World 

( ) = decrease. 

1979/80-1988/89 1988/89-1992/93 
(%) (%) 

(0.6) (2.6) 
(1.5) 1.3 
0.3 (7.0) 
0.1 (1.1) 

3.7(0.2) (22.1)(35.4) 
5.5 	 (18.4) 

5.3 	 2.7 
2.1 	 0.3 
6.0 	 3.6 
3.4 	 (2.9) 
2.8 	 (3.6) 

Source: Derived from FAO data. 
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or stagnation in fertilizer 
use. 

5. 	 Environmental concerns as
sociated with fertilizer use, 
such as nitrate leaching,
eutrophication, and thegreenhouse gas emissions, 
gre se regulations 
have resulted eations 
on fertilizer use and thereby 
induced decreases in fertil-
izer use in the developed 
markets. 

6. 	 Agronomic factors such as 
residual phosphorus in the 
soil reduced the need for ad-
ditional phosphate applica-
tion, especially during the 
1980s when crop prices were 
falling. 

7. 	 Climatic factors such as 
droughts and floods also con
tributed to decreased fertil
izer use. 

Regional Trends 

Table 6 provides data on total 
fertilizer use in different mar-
kets and regions. Similar data 
on nitrogen, phosphate, and pot-
ash use are included in 
Tables B1, B2, and B3 in 
Appendix B. 

Developed Markets 
Thtal fertilizer use steadily de-

creased from 47.2 million tons 
in 1979/80 to 40.1 million tons 
in 1992/93. Annual decreases 
were much higher between 
1988/89 and 1992/93 than those 
between 1979/80 and 1988/89. 
During the 1980s, fertilizer use 
in Western Europe and Oceania 
decreased by modest amounts, 
whereas in North America, it 
decreased by 2.8 million tons. 

Table 6. World: Fertilizer Use by Markets and Regions, 
1979/80-1992/93
 

-	 Market/Region 

Developed Markets 
North America 
Western Europe 
Oceania1. 

Reforming Markets 
Eastern Europe 
Eurasia 
Developing Markets 
Africa 
Asia 
Latin America 

World 

1979/80 

47.2 
22.7 
22.7 

1.8 
27.5 
10.1 
17.4 
37.8 

2.8 
28.3 

6.7 

112.5 

1984/85 1988/89 1992/93 
(million tons)--------

45.8 44.0 40.1 
22.1 19.9 21.2
22.0 	 22.4 17.0 

181719 
1.8 1.7 1.9 

33.1 37.3 15.0 
10.1 10.1 2.9 
23.1 27.2 12.2 
51.6 64.4 70.8 

3.5 3.7 3.8 
40.8 51.9 59.2 

7.3 8.7 7.9 

130.6 145.6 125.9 
Note: Totals may not add due to rounding. 

ISource: Derived from FAO data. 

During the early 1990s, how-
ever, the situation reversed, 
North America and Oceania in-
creased their fertilizer use by 
small amounts, whereas West-
ern Europe experienced a 24% 
decline. Decreased prices, acre
age reduction programs and pro-
duction quotas under the 
Common Agricultural Policy of 
the European Union, and 
drought contributed to this fall 
in fertilizer use. Economic re-
forms and restructuring in the 
former East Germany (now the 
eastern part of the unified Ger
many) also contributed. 

Depressed crop prices and 
acreage reduction programs 
seem to have contributed to an 
annual decline of 1.5% in North 
America during the 1980s. Re-
sidual phosphorus in the soils 

may have also allowed farmers 
to reduce phosphate consump
tion without adversely affecting 
the crop yields. Phosphate use 
decreased in all three regions of 
the developed markets (Table 7). 

Reforming larkets 
The reforming markets of the 

1990s are basically the centrally 
planned economies ofthe 1980s. 
In these markets, total fertilizer 
use increased in the 1980s and 
decreased rapidly in the 1990s 
(Figure 2). 

During the 1980s, total fertil
izer use in these markets in
creased from 27.5 million tons 
in 1979/80 to 37.3 million tons 
in 1988/89. Most of this increase 
was con ,ributed by an increase 
in fertilizer use in Eurasia. 
Eastern Europe experienced 
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Table 7. Developed Markets: Annual Decline in cal support to new private farm-
Phosphate Use, 1979/80-1992/93 ers also adversely affected fer

tilizer use. 

Annual Decline 
Region 1979/80-1988/89 1988/89-1992/93 Rapid devaluation of domes

-------------- M ........... . tic currency increased the cost 
of imported fertilizers. Foreign 

North America 2.8 (1.0) exchange shortages and the dis-
Western Europe 1.7 8.9 solution of barter trade among 
Oceania 1.7 2.0 the former communist countries 

affected fertilizer supplies and 
Developed Markets 2.2 3.7 fertilizer use in these countries. 

( )=growth. 	 Between 1988/89 and 1992/93,
fertilizer use decreased by 55%

Source: Derived from FAO data. in Eurasia and 71% in Eastern 
Europe (Figure 3). In 1993/94, 
Russia, a major user in Eurasia,

little increase in its fertilizer were unable to sell their agricul-	 reported another 40% decrease 
use. The 5.5% annual growth in tural produce and have ad- in its fertilizer use (FSU Update, 
fertilizer use in Eurasia was a equate financial resources to June 1994). 
result of government commit- purchase fertilizers. Inflationary
 
ment to increasing fertilizer use 
 pressures, inadequate credit About halfof the fertilizer use 
to achieve food security in the arrangements, and poor techni- in Eurasia is concentrated in 
former Soviet Union (Aleinov, 
1993). 

After 1988, many of the coun- Table 8. Exchange Rate for Selected Countries, 1980-92 
tries of Eastern Europe and 
Eurasia initiated political and 
economic reforms. This led to the Exchange Rate 
demise of communism and Country Currency 1980 1985 1989 1992 
movement toward the establish--- ......- (Local Currency/US $) 
ment of democratic polities and Africa 
market-based economies. A se Ghana Cedi 2.8 55.6 250.0 520.0ries of economic reforms were in- Nigeria Naira 0.6 0.9 7.4 17.3re f ecnoi reforms Zambia Kwacha 0.8 2.7 12.9 156.3troduced. Under these reforms, 

domestic currencies were al- Asia 
lowed to float in the open mar- Bangladesh Taka 15.4 26.3 32.3 39.0 
kets. Consequently, the currencies india Rupee 7.8 12.4 16.1 26.0 
of these countries depreciated Saudi Arabia Riyal 3.3 3.6 3.8 3.8 
rapidly (Table 8). Such devalu
ations followed by deregulation Latin America 
and liberalization resulted in Brazil Cruzeiro 0.000053 0.0062 2.8 4,513.0 
rapid increases in the price of Mexico Peso 22.9 246.0 2,457.0 3,086.0 
many commoditiec. Sudden Venezuela Bolivar 4.3 7.5 34.7 68.4 
withdrawal of the government Easter Europefrom agriculture, industry, and EsenErp
trae alreultred inthdusrup Poland Zloty 3.2trade also resulted in the disrup-	 147.2 1,439.0 13,626.0 

tion of marketing and distribu- Eurasi, 
tion channels. Hence, fertilizer Russia Ruble 0.7 0.8 0.6 250 
prices increased, and fertilizers 
were not available to the farm- Source: IMF: International Financial Statistics, except Russia 
ers on time. Further, farmers (Compiled from various sources). 
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Source: Derived from FAO Data. 

Figure 3. 	 Fertilizer Use in Eastern 
Europe and Eurasia, 
1988189-1992/93. 

Russia. 6 	In 1990, Russia used 

11.1 million tons offertilizer nu-
trients. Ukraine and Belarus 
were two other states account-
ing for a relatively large share. 
These three states accounted for 
about 81% of total fertilizer usein Eurasia (Table 9). 

The developments in Eurasia 
during the 1980-93 period can be 

divided into three phases 
(Aleinov, 1993). Phase I consists 
of the period between 1980 and 

when the old communist 
government ruled and the rules 
of the centrally planned 
economy applied. During this 

period, fertilizer use increased 

rapidly. Phase II consists of the 
period between 1988 and 1991, 

60fficially known as Russian Federation. 

when reforms underperestroikc 

were introduced by the 
Gorbachev government. Durin 
this period, controls on price, 
remained effective, but alloca 
tion rules of the plannec 
economy were relaxed. Enter.prises were given freedom to sel' 

their products as they wished 
Consequently, "ditrorganization'
rather than privatization ofdis. 

tribution channels occurred dur
ing this period. This resulted in 
decreased fertilizer use. The last 
phase started when the formei 
Soviet Union ceased to exist and 
its republics became indepen
dent states. The disintegration 
also resulted in further disorga
nization and disruption of sup
ply and distribution channels. 
Economic reforms led to devalu
ation, deregulation, and liberal
ization of prices and supply 

Table 9. Fertilizer Use in Eurasia, 1990 

Total Nitrogen Phosphate Potash 
State/Region '000 tons % '000 tons % '000 tons % '000 tons % 

Armenia 47 0.2 26 0.3 12 0.2 9 0.2 
Azerbaijan 143 0.7 88 1.0 49 0.6 6 0.1 
Belarus 2,151 9.9 682 7.9 483 6.2 986 19.2 
Estonia 205 1.0 71 0.8 53 0.7 81 1.6 
Georgia 119 0.6 89 1.0 26 0.3 4 0.1 
Kazakhstan 589 2.7 237 2.7 342 4.4 10 0.2 
Kyrgyzstan 176 0.8 87 1.0 79 1.0 10 0.2 
Latvia 382 1.8 117 1.4 104 1.3 161 3.1 
Lithuania 661 3.1 214 2.5 175 2.2 272 5.3 
Moldova Rep. 244 1.1 101 1.2 108 1.4 35 0.7 
Russian Fed. 11,051 51.1 4,334 50.0 4,339 55.4 2,378 46.2 
Tajikistan 205 1.0 111 1.3 82 1.1 12 0.2 
Turkmenistan 245 1.1 135 1.6 91 1.2 19 0.4 
Ukraine 4,352 20.1 1,836 21.2 1,457 18.6 1,059 20.6 
Uzbekistan 1,074 5.0 541 6.2 430 5.5 103 2.0 

Eurasia 21,644 100.0 8,669 100.0 7,830 100.0 5,145 100.0 
Note. Totals may not add due to rounding. 

Source: FAO. 

15
 



arrangements. Because these 
changes were not accompanied 
by well-developed institutional 
infrastructures and manage-
ment skills, they contributed to 
a rapid collapse of agricultural 
and fertilizer markets. 

Develophig Markets 
Unlike the developed and re-

forming markets, the developing 
markets registered significant 
increases in their fertilizer use. 
Total fertilizer use increaed by 
87% - from 37.8 million tons ir 
1979/80 to 70.8 million tons in 
1992/93 (Table 10).Asia contrib-
uted about 94% to this growth. 

Asia's total 	fertilizer use in

creased from 28.3 million tons 
in 1979/80 to 40.8 million tons 
in 1984/85 and 59.2 million tons 
in 1992/93.All three subregions, 
namely East Asia, South Asia, 
and West Asia, registered 
rowth in fertilizer use. A con-

ducive and stable policy environ-
ment was the most important 
factor in maintaining growth in 
fertilizer use. WhetherAsia will 
be able to keep this tempo of 
growth in the future is not clear, 
In 1992/93, India introduced 
several ad hoc policy changes 
that affected fertilizer use and 
production adversely. For ex
ample, the removal ofsubsidy on 
P20 5 and K20 led to 14% and 
31% decreases in their use, re-
spectively (Narayan, 1993). 

Compared with Asia, Africa 
experienced a small increae in 

its fertilizer use between 1979/ 
80 and 1992/93. North Africa 
and sub-Saharan Africa regis-
tered increases, whereas South 
Africa experienced continuous 
decline in the 1980s. In sub-
SaharanAfrica, fertilizer use in-
creased from 0.7 million tons in 
1979/80 to 1.2 million tons in 

Table 10. 	 Developing Markets: Fertilizer Use,
 
1979/80-1992/93
 

Region 1979/80 1984/85 1988/89 1992/93 
--------- (million tons)---------

Africa 	 2.8 3.5 3.7 3.8 

North 1.1 1.5 1.7 1.5
 
Sub-Saharan 0.7 1.0 1.2 1.5
 
South 1.0 1.0 0.8 0.8
 

Latin America 6.7 7.3 8.7 7.9
 
Central 2.1 2.7 3.0 2.5
 
South 4.7 4.6 5.8 5.4
 

Asia 28.3 40.8 51.9 59.2
 
East 19.1 27.0 34.0 38.8
 
South 7.0 10.6 14.0 15.7
 
West 2.2 3.3 3.9 4.6
 

Developing Markets 37.8 51.6 64.4 70.8 

Note: Totals may not add due to rounding.
 
Source: Derived from FAO data.
 

1988/89 and 1.5 million tons in duced slow growth in many Af
1992/93. In spite of this 50% in- rican countries. Debt crisis and 
crease, per hectare fertilizer use balance of payment difficulties 
in sub-Saharan Africa is still have made many nations in sub
very low at 11 kg/ha. Saharan Africa dependent on 

foreign aid for iertilizer supplies. 
Foreign exchange shortages, About two-thirds of the coun

structural adjustment pro- tries in sub-Saharan Africa de
grams, and drought have in- pended on donor support to meet 

Table 11. 	 Sub-Saharan Africa: Distribution of Countries 
by the Ratio of Fertilizer Aid to Fertilizer 
Imports, 1985-90 

Ratio 1985 	 1987 1990 

0 	 7 8 6 
1-20 3 4 3 

20-50 2 1 2 
50-80 3 5 7 
80-99 2 2 0 
100 	 23 20 22 

Total 40 	 40 40 

Source: FEBTECON, Unpublished data. 
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over 50% of their fertilizer re- 30 3500 
quirements (Table 11). Deval
uation of currency, removal of 25 Consumption 3000 
subsidies, and sudden with-
drawal of government from fer-

, 
0 202500 t 

tilizer markets also adversely - 20 
affected fertilizer use in many O. 2000 
African countries including 
Ghana, Senegal, and Zambia. 

0 
= 

1lb 

Figure 4 vividly indicates that E . 

the structural adjustment pro- 101000 .2 
gram introduced in 1984 had a 0.. 

negative impact on fertilizer use 5 Price 500 
in Ghana. 

Latin America's fertilizer use 
increased fTom 6.7 million tons 

0 

in 1979/80- ,vo 8.7 million tons in Source: Bumb et al. (1994). 
1988/89. Thereafter, it decreased 
by 9% to 7.9 million tons. Both Figure 4. Ghana: Fertilizer Consumption and Price, 1980-90. 

Central and SouthAmerica con
tributed to these trends. 

Although Latin America re
corded a 3.4% average annual 
growth in its fertilizer use dur

ing the 1980s, its fertilizer use 
fluctuated widely from one year 
to another (Figure 5). Having 
reached 7.5 million tons in 1981, 
it decreased to 5.7 million tons 
in 1984, recovered to 8.8 million 9 
tons in 1988, and decreased 
again thereafter. The 1992/93 
level was marginally higher 
than that in 1981. Partly, these 8 
fluctuations were caused by the 
removal (1981), reintroduction " 
(1984), and removal again (1988) 12 

of fertilizer subsidy in Venezuela 7 
and the removal of credit subsi
dies in Brazil. 

Unlike Asia, Latin America 6 

experienced considerable policy 
instability and unfavorable 
policy environment. Ad hoc 5 ' I * I 
policy changes were introduced 
in several countries. Debt crisis, 1979/80 1983/84 1987/88 1991/2 
currency depreciation, and de- Source: FAO. 
clining crop prices also contrib
uted to fluctuations in fertilizer Figure 5. Latin America: Fertilizer Use, 1979/80-1992/93. 
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Figure 6. Global Fertilizer Use: Regional Shares, 1979/80 and 1992/93.
 

use. Mexico, Brazil, and Venezuela Regional Shares Europe, and Eurasia who lost 
have removed fertilizer subsi- Due to relatively higher their shares by 5-7 percentage 
dies. Because these changes growth in fertilizer use, Asia points each. NorthAmerica also 
were not met by the availability increased its share in global decreased its share by 3 percent
of increased credit funds for fertilizer use from 25% in 1979/ age points. Thus Asia has be
farmers and dealers, they had 80 to 47% in 1992/93 (Figure 6). come the dominant region in the 
an adverse impact on fertilizer Latin America maintained its global fertilizer market. 
use. However, it is expected that share, and Africa increased its 
improved incentives and better share by one percentage point 
financial arrangements may ac- from 2% in 1979/80 to 3% in 
celerate growth in fertilizer use 1992/93.Asia's gains were at the 
in the 1990s (Puggina, 1993). cost of Western Europe, Eastern 
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IV. Trends in Fertilizer Production
 

Global Trends 

Because the fertilizer industry 
is a demand-led industry, trends 
in fertilizer production usually 
follow the trends in fertilizer de
mand, albeit with a lag. 

Global fertilizer production in-
creased at 	3.2% per annum in 
the 1980s and decreased at 3.3% 
per annum 	in the early 1990s. 
It increased from 118.7 million 
tons in 1979/80 to 139.7 million 
tons in 1984/85 and 158.3 mil-
lion tons in 1988/89; thereafter 
it decreased by 20 million tons 
to reach 138.3 million tons in 
1992/93 (Table 12). A steep fall 
in production in the reforming 
markets, namely, Eastern Eu-
rope and Eurasia, contributed 
most to this fall in global fertil
izer production. 

Production 	of all three nutri

ents also increased during the 
1980s and decreased during the 
early 1990s. Between 1979/80 
and 1988/89, nitrogen produc-
tion increased by 26 million tons 
and phosphate and potash pro-
duction by 8 and 5 million tons, 
respectively. The higher growth 
in N production was a result of 
continued growth in nitrogen 
use in almost all regions. 

At the regional level, all re-
gions except Western Europe 
and Oceania registered growth 
in fertilizer production during 
the 1980s. In contrast, only 
NorthAmerica,Africa, andAsia 
registered growth during the 
early 1990s (Table 13). 

Several factors affected fertil-

izer production during the 1979/ 

Table 12. 	 World: Fertilizer Production by Nutrients, 
1979/80-1992/93 

Year N P20 5 K20 Total 
(million tons)

1979/80 59.6 33.3 25.9 118.7 
1984/85 74.5 36.5 28.7 139.7 
1988/89 85.7 41.4 31.2 158.3 
1992/93 79.9 34.8 23.5 138.3 

Source: Derived from FAO data. 

80 to 1992/93 period. Depressed Regional Trends 
fertilizer prices, economic and 
political reforms, structural ad
justment programs, raw mate- Table 14 provides data on fer
rial shortages, and depressed tilizer production in different 
demand were some ofthe impor- markets and regions. Data on 
tant contributory factors. production by nutrients are 

Table 13. 	 Annual Growth in Regional Fertilizer 
Production, 1979/80-1992/93 

Region 1979/80-1988/89 1988/89-1992/93 
-------------. (%)------------

Developed 	Regions 0.3 (2.4) 
North America 1.1 	 1.4 
Western Europe (0.1) 	 (8.4) 
Oceania 	 (2.6) (10.5) 

Reforming Regions 4.6 	 (12.4) 
Eastern Europe 	 1.3 (20.6) 
Eurasia 	 5.6 (10.6) 

Developing Regions 6.6 2.0 
Africa 8.0 1.4 
Asia 6.5 2.5 
Latin America 5.9 (2.0) 

World 	 3.2 (3.3) 

( = decrease. 

Source: Derived from FAO data. 

19 



Table 14. World: Fertilizer Production by Regions, 
1979/80-1992/93 

Region/Market 

Developed Markets 
North America 
Western Europe 
Oceania 

Reforming Markets 
Eastern Europe 
Eurasia 

Developing Markets 
Africa 
Asia 
Latin America 

World 

1979/80 1984/85 1988/89 1992/93 
S(million tons) ---------

60.9 60.3 61.3 54.9 
32.0 32.8 35.0 36.0 
27.3 26.3 25.1 18.0 

1.6 1.2 1.3 0.9 

30.0 39.2 45.2 27.7 
8.4 9.2 9.4 4.7 

21.6 30.0 35.9 23.0 

27.9 40.2 51.7 55.7 
2.0 3.4 4.7 4.9 

22.8 32.4 41.9 46.2 
3.1 4.4 5.1 4.6 

118.7 139.7 158.3 138.3 

Note: Totals may not add due to rounding. 
Source: Derived from FAO data. 

included in Tables B4, B5, and 
B6 in Appendix B. 

The growth experiences ofthe 
three market groups are not 
uniform. The developed markets 
experienced a steady decline and 
the developing markets a steady 
increase in fertilizer production 
between 1979/80 and 1992/93. 
The reforming markets had a 
contrasting experience. Fertil-
izer production increased in 
these markets in the 1980s and 
decreased in the early 1990s. 

Developed Markets 
Fertilizer production de-

creased from 60.9 million tons 
in 1979/80 to 54.9 million tons 
in 1992/93. Decreases in fertil-
izer production in Western Eu-
rope and Oceania contributed 
mostly to this trend. Depressed 
demand and low prices made 

many fertilizer plants unviable 
and unsustainable in these 
regions, 

In contrast to Western Europe 
and Oceania, North America 
registered an increase in produc-
tion. Most of the increase in pro-
duction took place after 1984/85 
partly in response to increased 
domestic prices after the 
drought of 1988 and partly in 
response to increased demand 
for phosphate fertilizers, espe-
cially diammonium phosphate 
(DAP), from the developing mar-
kets inAsia. Domestic availabil-
ity of fertilizer raw materials 
such as phosphate rock, sulfur, 
natural gas, and potash ore 
helped NorthAmerica to sustain 
its production. Unlike North 
America, Western Europe and 
Oceania depended on imported 
raw materials and therefore 

were unable to compete with 
cheap fertilizers imported from 
the regions endowed with raw 
materials. Environmental regu
lations, especially those dealing 
with the disposal of phospho
gypsum, also affected fertilizer 
production in Western Europe. 

Most of the decrease in total 
fertilizer production was a result 
of the decrease in phosphate and 
potash production. Nitrogen pro
duction decreased in the early 
1980s but recovered and in
creased after the mid-1980s; af
ter 1988/89, however, it again 
decreased. 

Reforming Markets 
Fertilizer production in

creased from 30.0 million tons 
in 1979/80 to 45.2 million tons 
in 1988/89 and decreased rap
idly thereafter to reach 27.7 mil
lion tons in 1992/93. Production 
of all three nutrients, namely,ni
trogen, phosphate, and potash, 
followed a similar trend. How
ever, potash production de
creased by a lower amount than 
nitrogen production partly be
cause increased costs of energy 
(natural gas) had a smaller im
pact on potash production than 
on nitrogen production in 
Eurasia. 

Most of the increase in produc
tion occurred during the 1979/ 
80-1984/85 period and was con
tributed by growth in fertilizer 
production in Eurasia. Economic 
and political reforms are respon
sible for the recent fall in pro
duction. Specifically, depressed 
demand, removal of subsidies, 
high cost of energy and raw 
material, and low capacity 
utilization resulting from out
dated technology and poor 
maintenance have contributed to 
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decreased production. Sudden 
withdrawal of governmental 
support without the provision of 
an alternative and adequate fi-
nancial and institutional sup-
port also contributed to this 
process. 

Nevertheless, devaluation of 
domestic cu-rencies has created 
some incentives for the enter-
prises to continue production 
and export fertilizer products to 
earn hard currency. Conse-
quently, many countries in 
Eurasia and Eastern Europe are 
selling products in the interna-
tional markets at a low price. 
This practice, however, will not 
be sustainable in the long run. 

In Eurasia, fertilizer produc-
tion, like fertilizer use, is heavily 
concentrated in Russia. In 1990, 
Russia accounted for over one-
half ofthe total fertilizer produc-
tion - ranging from 43% of K20 
to 56% of P 20 5. Ukraine and 
Belarus are other dominant pro-

ducers. Over one-half of the pot-
ash production was in Belarus, 
and about one-fifth to one-fourth 
of phosphate and nitrogen pro-
duction took place in Ukraine 
(Table 15). 

Although fertilizer production 
has decreased drastically in re
cent years, these markets, espe-
cially Eurasia, are rich in raw 
materials such as natural gas, 
potash ores, and phosphate rock 
and therefore will continue to 
play an important role in sup-
plying nitrogen and potash fer-
tilizers in the global markets. 
Because Eastern Europe is not 
as rich in energy resources and 
raw materials, increased energy 
costs may reduce its compara-
tive advantage in world fertilizer 
markets. 

Developing Markets 
Fertilizer production nearly 

doubled in the developing mar-
kets - from 27.9 million tons in 
1979/80 to 55.7 million tons in 

1992/93 (Table 16).Although all 
three regions experienced in
creases in fertilizer production, 
Asia contributed over 80% to 
this increase. Likewise, nitrogen 
production contributed most to 
the increase in total fertilizer 
production. 

In Asia, fertilizer production 
increased by 23.4 million tons 

from 22.8 million tons in 1979/ 
80 to 46.2 million tons in 1992/ 
93. All three subregions regis
tered growth in fertilizer 
production. Availability of raw 
materials, growing fertilizer de
mand, conducive policy environ
ment, and governmental 
support contributed to this rapid 
increase in production. 

Compared with fertilizer pro
duction in Asia, Latin America's 
fertilizer production increased 
by a small amount of 2 million 
tons between 1979/80 and 1988/ 
89. Both South America and 
Central America contributed to 

Table 15. Fertilizer Production in Eurasia, 1990 

Total Nitrogen Phosphate Potash 
State/Region '000 tons % '000 tons 

Azerbaijan 205 0.7 
Belarus 5,996 19.4 747 
Estonia 216 0.7 106 
Georgia 130 0.4 130 
Kazakhstan 1,181 3.8 431 
Latvia 180 0.6 41 
Lithuania 480 1.6 312 
Russian Fed. 15,845 51.1 7,054 
Tajikistan 73 0.2 73 
Turkmenistan 192 0.6 55 
Ukraine 4,726 15.3 3,022 
Uzbekistan 1,762 5.7 1,113 

Eurasia 30,987 100.0 13,084 

Note: Totals may not add due to rounding. 

Source: FAO. 

% '000 tons % '000 tons % 

166 1.9 39 0.4 
5.7 257 2.9 4,992 55.3 
0.8 110 1.2 0 0.0 
1.0 0 0.0 0 0.0 
3.3 737 8.3 13 0.1 
0.3 139 1.6 0 0.0 
2.4 168 1.9 0 0.0 

53.9 4,943 55.8 3,848 42.6 
0.6 0 0.0 0 0.0 
0.4 137 1.5 0 0.0 

23.1 1,561 17.6 143 1.6 
8.5 649 7.3 0 0.0 

100.0 8,867 100.0 9,035 100.0 
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Table 16. Developing Markets: Fertilizer Production, 
1979/80-1992/93 

Region 	 1979/80 1984/85 1988/89 1992/93 
----------- (million tons)----------

Africa 2.0 3.4 4.7 4.9 
North 0.9 2.2 3.3 3.6 
Sub-Saharan 0.2 0.2 0.5 0.5 
South 0.9 1.0 0.8 0.8 

Latin America 3.1 4 . 46 
Central 1.1 1.7 2.2 2.1 
South 2.0 2.7 2.9 2.5 

Asia 22.8 32.4 41.9 46.2 
East 16.2 20.6 24.4 27.3 
South 3.8 7.0 11.1 12.2 
West 2.8 4.8 6.4 6.7 

Developing Markets 27.9 40.2 51.7 55.7 

Note: Totals may not add due to rounding. 

Source: Dei ived from FAO data. 
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Figure 7. 	 Global Fertilizer Production: Regional Shares, 1979/80 and 
1992/93. 
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this increase. After 1988/89, fer
tilizer production decreased in 
both subregions - relatively 
more in South America. Macro
economic instability, decrease in 
demand, and changes intro
duced under structural adjust
ment programs have contributed 
to the observed decrease in fer
tilizer production in Latin 
America in the early 1990s. It 
is likely that fertilizer produc
tion may decrease further due to 
privatization and subsidy re
moval programs in the 1990s, as 
inefficient units are closed under 
competitive market pressures. 

Africa registered an increase 

of 2.9 million tons in its fertil
izer production. Most of this in
crease occurred in phosphate 
production in NorthAfrica. Sub-
Saharan 	Africa experienced a 
modest increase and South Af
rica a small decline. Sub-
Saharan Africa's increase was 
due to the commissioning of a 
large ammonia-urea plant in 
Nigeria in 1988. 

Regional Shares 
Asia increased its share from 

19% in 1979/80 to 33% in 1992/ 
93 (Figure 7). In contrast to its
decreased share in fertilizer use, 
North America maintained its 
share in fertilizer production at 
about one-fourth of the world 

production. The major loser was 
Western Europe; its share in glo
bal fertilizer production droppedfrom 23% to 13%. Africa and 

America made smallgains, and Eastern Europe and 

Eurasia lost their shares by 
small percentage points. 



V. Trends in Fertilizer Trade
 

Global Trends 

Global fertilizer imports7 in
creased at 3.9% per annum 
from 34.0 million tons in 1979/ 
80 to 48.5 million tons in 1988/ 
89 - and stagnated after 1988/ 
89 (Table 17). The share of im-
ports in consumption also in-
creased from 30.1% in 1979/80 
to 33.3% in 1988/89 and 38.8% 
in 1992/93. Likewise the ratio of 
exports to production also in-
creased from 29% in 1979/80 to 
34.4% in 1992/93. These t-.ends 
suggest that fertilizer trade has 
become an important source of 
fertilizer supply in several coun-
tries. Because of low global fer-. 
tilizer prices, many developing 
countries including India and 
China have relied more on im-
ports to meet their domestic fer
tilizer requirements and less on 
investments in capacity building 
for achieving fertilizer self-
sufficiency. Increased exports 
from the reforming markets 
have also contributed to this 
process.
 

Imports of N increased by a 
higher amount than did K20 
imports. Foreign exchange 
shortages and perceptions about 
K20 requirements for crop pro-
duction in many developing 
countries kept K20 imports to a 
minimum. 

71n theory, at the global level, fertilizer 
imports should be identical to fertilizer 
exports. However, in practice, the two 
quantities are not identical due to in-
transit shipments, losses, and report-
ing errors (see Table 17). 

Table 17. World: Import and Export of Fertilizers, 
1979/80.1992/93a 

Imports 
N 
P 20 5 
K20 

Ratio of Imports 
to Fertilizer Use (%) 
Exports 
N 
P205 
K20 

Total 
Ratio of Exports 
to Production (%) 

1979/80 1988/89 1992/93 
- (million tons)------

12.6 19.8 21.2 
5.8 9.6 10.5 

15.5 19.1 17.1 

30.1 33.3 38.8 

11.9 19.5 20.8 
6.8 10.3 10.5 

15.6 18.5 16.3 

34.4 48.3 47.6 

29.0 30.5 34.4 

a. In theory, at the global level, fertilizer imports should be equal
 
to fertilizer exports. In reality, they differ due to in-transit
 
shipments, losses, and recording errors.
 
Note: Totals may not add due to rounding.
 

Source: Derived from FAO data. 

Regional Tremwids 

Table 18 provides data on net 
imports at the regional level. 
The net imports by nutrients are 
presented in Tables B7, B8, and 
B9 in Appendix B. 

Net imports are defined as the 
difference between imports and 
exports. Because net imports 
data exclude intraregional trade 
among countries within a region, 

y indicate whether a particu-
lar region is deficit or surplus in 
fertilizer nutrients. On this ba-

sis, the developed and reforming 
markets had a surplus, and the 
developing markets had a defi
cit in their fertilizer trade bal
ance sheets; that is, the 
developed and reforming mar
kets were net exporters and the 
developing markets net import
ers. However, net exports de
creased in the developed 
markets by about 50% and in
creased over sevenfold in the 
reforming markets. In the devel

oped markets, North America 
improved its position but West
ern Europe reversed its position 
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Table 18. World: Net Fertilizer Imports,a 1979/80-1992/93 	 America remained net import
ers, whereas Africa changed its 

Region/Market 1979/80 1988/89 1992/93 position from that of a net im
----------- (million tons)--------- porter to that of a net exporter. 

In 1979/80, Africa was a net im-
Developed Markets (9.4) (8.6) (5.0) porter of about 0.9 million tons 
North America (6.7) (8.1) (7.6) of fertilizer nutrients, but in 
Western Europe (3.0) (1.2) 1.4 1992/93, it became a net ex

porter of 1 million tons of fertil-

Reforming Markets (1.5) (4.8) (10.8) izer nutrients. North Africa 
Eastern Europe 1.5 1.2 (1.4) alone contributed to this 
Eurasia (3.0) (6.0) (9.3) switchover in Africa's trading 

Developing Markets 10.5 13.6 17.0 position (Table 19); exports of 
Africa 0.9 (0.8) (1.0) phosphate fertilizer from Mo-
Asia 6.0 10.6 14.6 rocco, Jordan, and Tunisia domi-
Latin America 4.6 3.8 3.4 nated the African exports. 

Sub-Saharan Africa remained aWorld (0.4) 0.1 1.2 	 net importer. Both South 

( ) = net exports. 	 America and Central America 
remained net importers ala. Imports minus exports. though CentralAmerica's depen-

Note: Totals may not add due to rounding. dence on fertilizer imports was 

Source: Derived from FAO data. modest. 

from being a net exporter in Table 19. Developing Markets: Net Fertilizer Imports,a 
1979/80 to being a net importer 1979/80-1992/93 
in 1992/93. Oceania remained a 
net importer, and its net imports 
increased from 0.3 million tons Region 1979/80 1988/89 1992/93 
in 1979/80 to 1.2 million tons in --------- (million tons)--------
1992/93. Reduced domestic pro
duction induced increased im- Africa 0.9 (0.8) (1.0) 
ports in Oceania. North 0.2 (1.5) (2.1) 

Sub-Saharan 	 0.6 0.8 1.0 
Eurasia also improved its po- South 0.1 (0.0) 0.1 

sition as a net exporter by in- Latin America 3.6 3.8 3.4 
creasing net exports from 3.0 Central 1.0 0.8 0.4 
million tons in 1979/80 to 9.3 South 2.7 2.9 3.0 
million tons in 1992/93. A dras- Asia 6.0 10.6 14.6 
tic fall in domestic use has fur- East 3.2 10.5 12.1 
ther strengthened its position. South 3.1 2.5 4.1 
Eastern Europe's net imports West (0.4) (2.4) (1.6) 
decreased over time, and as a re
sult of a drastic reduction in do- Developing Markets 10.5 13.6 17.0 
mestic use, it has become a net 
exporter in the world fertilizer ( ) = net exports. 
market. a. Imports minus exports. 

Among the developing mar- Note: Totals may not add due to rounding. 

kets, both Asia and Latin Source: Derived from FAO data. 
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Similarly, East and SouthAsia 
remained net importers, and net 
fertilizer imports increased 
nearly fourfold in East Asia. 
Achieving food security through 
increased fertilizer use was the 
main force behind such a spec-

tacular increase in net imports 
of fertilizer nutrients in East 
Asia. On the other hand, West 
Asia increased its net exports 
from 0.4 million tons in 1979/80 
to 2.4 million tons in 1988/89. 
The availability of cheap natu-

ral gas encouraged investments 
in production capacity for ex
ports in West Asia. After 1988/ 
89, its exports decreased be
cause relatively cheaper exports 
were available from the reform
ing markets. 
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VI. Trends in Fertilizer Prices
 

Since the early 1980s, fertil-
izer prices (in current US $) at 
the global level have shown a de-
clining trend with occasional in
creases caused by short-term 
changes; prices ofall three prod-
ucts, namely, urea, DAP, and 
muriate of potash (MOP), have 
decreased (Figure 8). 

The declining trend in prices 
was induced by both the 
demand-side and the supply-
side factors. On the demand 
side, low crop prices and acre-
age reduction programs result-
ing from grain surpluses of the 
mid-1980s reduced demand for 
fertilizer use in the developed 
markets; slow growth in demand 
for grain and other crop exports 
also affected demand for fertil-
izer use. In the developing coun-
tries, the devaluation of 
domestic currencies and subsidy 
removal programs led to rapid 
increases in prices and therefore 
reduced fertilizer demand. The 
availability of residual phospho-
rus in the soils of developed 
markets contributed to a de-
crease in phosphate use. All 
these factors reduced demand 
for fertilizer use. This reduced 
demand was matched by excess 
supply in the markets because 
production capacity could not be 
reduced in response to decreased 
demand. As a result, fertilizer 
supply exceeded demand by a 
significant margin. Such excess 
supply created downward pres-
sures on fertilizer prices. Addi-
tionally, lower energy prices and 
improvements in energy use ef-
ficiency in fertilizer production 
also reduced the cost offertilizer 
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rce: Green Markets and FAO. 
Figure 8. Fertilizer Prices, 1980.92.
 

production and thereby the long-
run supply price. 

It was expected that, by the 
early 1990s, an equilibrium in 
nitrogen demand and supply 
would be restored and thereby 
induce an increase in nitrogen 
prices. However, a drastic fall in 
fertilizer use in the reforming 
markets created excess supplies 
in the global market and there-
fore reduced fertilizer prices. 
The current price of urea de-
creased from US $115-125/ton in 
August 1992 to US $80-82/ton in 
August 1993. DAP and MOP 
prices also decreased (Table 20). 
An unexpected increase in fer-
tilizer demand in 1994 following 
the 1993 floods in the United 

States and reduced supplies 
from Ukraine, Belarus, and Rus
sia have created a temporary 
situation of excess demand lead
ing to a sudden increase in 
prices in 1994. However, the ex
pected bumper harvest of corn, 
cotton, and soybean in the 
United States may reduce fertil
izer use in 1995 and thereby re
store fertilizer prices to their 
normal level. 

Supply-demand balances esti
mated in this study suggest that 
fertilizer markets during the 
1990s will be dominated by "sur
pluses" under most scenarios 
and therefore will continue to 
put downward pressures on 
prices. However, in any given 
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Table 20. Fertilizer Prices, 1992-94 year, price may increase due to 

unexpected changes in the sup-

Product Source August 1992 a August 19 93 b August 1994C ply side/demand side factors, as 

------------ (US $/ton bulk) ---------- happened in 1994. 

Urea Black Sea 115-125 80-82 117-124 In spite of such low interna-
Middle East 140-145 100-105 138-145 tional fertilizer prices, many de-
China (c&f) NA 105-107 d 144-146 veloping countries were not able 

DAP U.S. Gulf 137-140 120-123 173-174 
to reap the benefits ofincreased 
fertilizer use because the domes
tic fertilizer prices increased 

MOP Vancouver 114-115 110-115 100-107 rapidly due to subsidy removal 
East Europe 105-110 105-110 70"75e and devaluation of domestic cur

a. Monthly average, rency. In Mexico, Zambia, and 
b. August 9, 1993. Turkey, fertilizer prices in
c. August 4, 1994. creased by over 2,000%-5,000% 
d. Reference to July 29, 1993. during the 1980-90 period. This 
e. FSU (spot) created a paradoxical situation 

NA = not available, of declining fertilizer prices in 
the world market and increas-

Source: Green Markets (August 9, 1993) and 
(August 8, 1994, and August 2, 1993). 

Fertilizer Week ing domestic prices in several 
developing countries (Figure 8). 
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Part B. Future Outlook
 



VII. Fertilizer Demand Projections
 

Forecasting fertilizer demand 
in the 1990s and beyond is 
fraught with many difficulties. 
A major difficulty is the uncer-
tainty about future develop-
ments in Eastern Europe and 
Eurasia. Not only the economic 
reforms but also the pace of eco-
nomic reforms and institutional 
capacity building will have an 
important impact on the rerq-.-
ery of fertilizer demand. In or-
der to account for uncertainties 
in policy changes and institu-
tional development, two sce-
narios are developed for these 
regions. 

Scenario I assumes that the 
recovery will be slow in both 
regions because the needed in-
stitutional and physical infra-
structures, management skills, 
and policy environment will de-
velop at a slow pace. However, 
it is assumed that recovery will 
start earlier in Eastern Europe 
than in Eurasia. Indications are 
that fertilizer use has already 
started increasing in Eastern 
Europe, albeit at a modest pace. 
In Eurasia, fertilizer use is pro-
jected to decrease until 1995/96 
and then recover at a modest 
pace. 


Under Scenario II, it is as-
sumed that a drastic fall in fer-
tilizer use will have an adverse 
impact on agricultural produc-
tion in general and food produc-
tion in particular in the medium 
to long term, as has already hap-
pened in Eastern Europe where 
grain production has decreased 
by 25% - from an average of 95 


million tons per year in 1985-89 
to 72 million tons in 1992. In 

Russia also, a significant fall in 
grain production was recorded in 
1994.8 Such decreases in grain 
production would create pres-
sures to introduce conducive pro-
grams and policy measures to 
promote higher growth in fertil-
izer use. The support for this 
scenario comes from recent mea-
sures taken by many govern-
ments in these regions. For 
example, in Russia, a 30% sub-
sidy on fertilizer purchases was 
reintroduced in 1993 and a 
credit fund was established in 
1994 to facilitate increased use 
of farm inputs including fertil-
izers. Likewise, a special fund 
was created to provide low-
interest loans to purchase agri-
cultural inputs in Bulgaria 
(EasternEuropeAgricultureand 
Food, 1993), and Poland has in-
troduced minimum support 
prices. These measures are ex-
pected to have a positive influ-
ence on recovery in fertilizer use. 
Hence, under Scenario II, fertil-
izer use is projected to increase 
at a higher rate. 

It must be stressed that, al-
though fertilizer use will be 
higher under Scenario II than 
under Scenario I, both scenarios 
assume that these regions will 
be unable to achieve the levels 
of fertilizer use that prevailed 
before the fall of the Berlin Wall, 
for two reasons. First, the fertil-
izer use levels that prevailed 

8itshould be remembered that political 

and economic reforms were introduced 

in Eastern Europe much earlier than in
Eurasia; hence, fertilizer use decreased drastically in Eastern Europe 

long before it started doing so in 

Eurasia. 

during the communist regimes 
were indicators of allocations 
rather than actual use. Second, 
because these levels were not 
affected by prices, they implied 
considerable overuse and waste 
of fertilizers. The waste and mis
management could have ac
counted for about 20%-30% of 
the fertilizers reported as used. 
Hence, in developing both sce
narios, it was assumed that, 
even under ideal market condi
tions and sound policy environ
ments, new optimum levels of 
fertilizer use in these regions 
will be about 75% of the aver
age levels that prevailed during 
the 1986/87 to 1988/89 "eriod. 
Given that assumption, the two 
scenarios differ in the speed at 
which these new optima will be 
re- ched. Yet, a full recovery in 
fertilizer use in these markets 
will occur in the early 21st 
century.
 

There are also uncertainties 
with regard to the impact of en
vironmental regulations on fer
tilizer use in the developed 
markets and ofpolicy reforms in 
the developing markets. Thus, 
the demand projections embody 
the following additional assump
tions. First, the developed mar
kets in general will face 
increasing pressures from envi
ronmental regulations. This will 
lead to a decrease in fertilizer 
use in these economies. The re
moval of trade-distorting farm 
subsidies under GATT (General 
Agreement on Tariffs and Trade) 
negotiations, acreage reduction 
programs, and production quo
tas will also affect fertilizer use 
negatively, especially in Western 
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Europe. Second, it is expected so 35
 
Reforming Markets
that the developing markets of 145 World 

Asia will go through structural , 40 - 0 

adjustment programs and there- r- Scenario I/ g225 

fore will experience slower 1,31 ncen 1 20
in13 us ,.':cenrioI2growth in fertilizer use. Third, Ria Scenario 1 

because many countries in Latin 125 5 ScenariI 

America went through the struc- Actual Projection0 Actual Projections 

tural adjustment programs in 1989/0 1991/92 199 1995M 1997/9" 2000 1989/90"1991/92 1993/94 1995/96 1997/98 2000 

the 1980s, these markets will 45 90 

experience relatively higher Developed Markets Developing Markets 
growth in their fertilizer use in 

"43
the 1990s. 42 

94 - P 

0 .2 
'I he impact of these uncertain- 1 270 

240ties on the future demand has 

been incorporated by adjusting 39
3 Actual Projections6 

6 

the demand forecasts derived 198990 1991/92 1993/94 1995/96 1997/98 2000 1989/90 1991/92 1993/94 1995/96 1997/98 2000 

from quantitative methods 
based on past trends. Thus, Figure 9. World: Fertilizer Demand, 1989/90-2000. 
econometric methods, qualita
tive analyses, and informed 
judgments were combined to 
derive the demand projections 
included in this study. 

Global Demand 
Projections Table 21. World: Fertilizer Demand Projections by 

Nutrients, 1992/93-2000 
Global fertilizer demand pro

jections are presented in Fig- 1992/93 Annual Growth 
ure 9 and Table 21. Under Nutrients (Actual) 1995/96 2000 1992/93-2000 
Scenario I, global fertilizer use - - (million tons) -- - (%) 
is projected to increase from 
125.9 million tons in 1992/93 to Scenario I 
142.6 million tons in the year 
2000. Under Scenario II, global N 73.6 75.0 81.3 1.4 
fertilizer demand will be about P 20 5 31.5 32.9 37.3 2.4 
3% higher than that under K20 20.8 21.2 23.9 2.0 
Scenario I and will reach Total 125.9 129.1 142.6 1.8 
147.3 million tons in the year 
2000. This additional growth of Scenario II 
4.7 million tons is expected to 
occur in the reforming markets. N 73.6 75.6 83.2 1.8 
Thus, global fertilizer use could P20 5 31.5 33.1 38.9 3.0 
grow by 1.8%-2.2% per annum ,K20 21.8 21.7 25.2 2.7 
during the 1992/93 to 2000 pe- Ttal 125.9 130.4 147.3 2.2 
riod. It is expected that global 
fertilizer use will recover slowly Note: Totals may not add due to rounding. 
until 1995/96 and increase at a
 
faster rate thereafter. Even Source: FAO (actual) and IFDC: Global Data Base (projections).
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Table 22. World: Niirogen Demand Projections, million tons under Scenario I 
1992/93..2000 

19P2/93 Annual Growth 
Region/Market (Actual) 1995/96 2000 1992/93-2000 

----- (million tons) - ---

Scenario I 

Developed Markets 21.4 21.2 21.3 (0.1) 

North America 11.6 11.8 12.0 0.4 

Western Europe 9.2 8.8 8.5 (1.1) 

Oceania 0.6 0.7 0.8 4.0 


Reforming Markets 7.0 6.5 8.6 4.3 

Eastern Europe 1.8 2.2 4.3 8.1 

Eurasia 5.2 3.0 5.6 2.5 


Developing Markets 45.2 47.3 51.4 2.0
 
Africa 2.1 2.4 2.8 3.8 


North 1.0 1.2 1.3 3.4 

Sub-Saharan 0.8 0.9 1.0 4.0 

South 0.4 0.4 0.5 4.3
 

Latin America 3.6 4.1 4.6 3.5 

Central 1.8 1.9 2.1 2.0 

South 1.8 2.2 2.5 4.9 


Asia 39.5 40.8 44.1 1.2 

East 25.7 25.9 27.4 1.0 

South 11.0 12.1 13.6 2.9 

West 2.8 2.9 3.2 2.3
 

World 73.6 75.0 81.3 1.6 


Scenario II 


Reforming Markets 7.0 7.1 10.5 7.5 

Eastern Europe 1.8 2.4 3.5 10.4 

Eurasia 5.2 4.7 7.0 6.3 

World 73.6 75.6 83.2 2.0 


decrease. 

Note: Totals may not add due to rounding. 

Source: FAO (actual) and IFDC: Global Data Base (projections). 

then, global fertilizer use in 2000 In the year 2000, fertilizer use 
will be lower under Scenai Lo I is projected to decrease to 39.9 
and about 2% higher under million tons in the developed
Scenario II than it was in 1988/ mar ets and to increase to 84.6 
89. Thus, global fertilizer use million tons in the developing 
may have a "roller-coaster" ride markets. The reforming mar-
in the 1990s. kets are expected to use 18.1 

and 22.8 million tons under Sce
nario II. Even under Scenario II, 
their fertilizer use level will be 
about 39%lower than their peak 
level in 1988/89. 

Nitrogen, phosphate, and pot
ash use is projected to recover 
slowly initially and then in
crease at a higher rate. In t1k 
year 2000, nitrogen, phosphate, 
and potash use is expected to 
reach 81.3, 37.3, and 23.9 mil
lion tons under Scenario I and 
83.2, 38.9, and 25.2 million tons 
under Scenario II. 

Regional Demand 
roje mn 
Pojctis 

Regional demand projections 
are analyzed by nutrients so 
that supply-demand balances 
can be developed for each nutri
ent at the regional and subre
gional levels. 

Ntrogen 
Under Scenario I, nitrogen de

mand is projected to increase in 
all regions except Western Eu
rope (Table 22). In Eurasia, re
covery in nitrogen use will start 
after 1995/96 and will be slow. 
Hence, nitrogen use in the year 
2000 will be only 8% higher than 
that in 1992/93 and about 52% 
lower than that in 1988/89. How
ever, under Scenario II, nitrogen
use will be slightly higher in the 
year 2000. Environmental regu
lations, low crop prices, and 
acreage reduction programs are 
expected to decrease N use in 
Western Europe. 

North America, Eastern Eu
rope, and Oceania will register 
modest increases in nitrogen 
use. Eastern Europe's increase 
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is mostly due to recovery, and Table 23. World: Phosphate Demand Projections, 
1992/93-2000
North America's and Oceania's 

increases are due to expected 
growth in grain exports in the 
late 1990s. Depending on which 
scenario materializes, Eastern 
Europe will use 3.0-3.5 million 
tons of N in the year 2000. 

Because Asia is expected to 

register the maximum increase 
of 4.6 million tons of N, it will 
contribute about 60% to the in

crease in global N use. Africa 
and Latin America will experi-
ence small increases. All subre-
gions in Asia, Africa, and Latin 
America will also experience 
growth in their nitrogen use. 
Sub-Saharan Africa's nitrogen 
use is projected to increase by 
4% per annum and will reach 1.0 
million tons. The higher annual 
growth is a result of a low base 
caused by decreases in fertilizer 
use in many countries including 
Ghana, Senegal, and Zambia 
during the implementation of 
structural adjustment pro-
grams. However, this growth is 
critically dependent on the avail-
ability of foreign exchange, do-
nor support, and conducive 
policy environment. It is ex-
pected that the policy environ-
ment wil] gradually improve in 
the 1990s. 

Phosphate 
All regions except Western 

Europe are expected to register 
increases in phosphate use 
(Table 23). In spite of the recov-
ery in the late 1990s, Eurasia's 
phosphate use in the year 2000 
will be significantly lower than 
that in 1988/89 under both sce-
narios. North America may ex-
perience a slight decline in 
phosphate use in the mid-1990s 
but will recover to 4.9 million 
tons in 2000. 

RegionrMarket 

Developed Markets
North America 

Western Europe 
Oceania 

Reforming Markets 
Eastern Europe 
Eurasia 

Developing Markets 
Africa 
North 
Sub-Saharan 
South 

Latin America 
Central 
South 

Asia 
East 
South 
West 

World 

Reforming Markets 
Eastern Europe 
Eurasia 

World 

( ) = decrease. 
Note: Totals may not add due to rounding. 

1992/93 Annual Growth 
(Actual) 1995/96 2000 1992/93-2000 
----- (million tons) ----

Scenario I 
9.3 8.9 9.2 (0.2)
4.6 4.4 4.9 0.5 
3.7 3.5 3.3 (1.5) 
1.0 1.0 1.1 1.4 

4.3 4.1 5.4 4.4 
0.6 0.8 1.1 8.3 
3.7 3.3 4.3 3.6 

17.9 20.0 22.7 3.4 
1.1 1.2 1.5 4.2 
0.4 0.4 0.6 5.4 
0.5 0.5 0.6 3.8 
0.3 0.3 0.4 3.2 
2.3 2.8 3.1 3.9 
0.4 0.6 0.6 4.5 
1.9 2.2 2.5 3.8 

14.5 16.0 18.1 3.3 
9.2 9.8 10.9 2.5 
3.7 4.4 5.2 5.1 
1.6 1.8 2.1 3.3 

31.5 	 -2.9 37.3 2.6 

Scenario II 
4.3 4.3 6.9 8.4 
0.6 1.0 1.6 14.4 
3.7 3.3 5.3 7.0 

31.5 33.2 38.9 3.2 

Source: FAO (actual) and IFDC: 

Environmental factors and 
policy changes affecting nitrogen 
use will also affect phosphate 
use in Western Europe. Eas.qrn 
Europe will increase its phos-
phate use by 0.5-1.0 million tons 
from 0.6 million tons in 1992/93 
to 1.1 million tons under 
Scenario I and 1.6 million tons 
under Scenario II in the year 

Global Data Base (projections). 

2000. Most of this increase will 
occur after 1994/95. 

Asia will register an increase 
of over 3 million tons in its phos
phate use and therefore will con
tribute most to the increase in 
global phosphate use. Latin 
America andAfrica will increase 
their phosphate use by less than 
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Table 24. 	 World: Potash Demand Projections, 

1992/93-2000 


1992/93 Annual Growth 
Region/Market (Actual) 1995/96 2000 1992/93-2000 

----- (million tons) ---- M 

Scenario I 

Developed Markets 9.4 9.4 9.4 0.0 

North America 4.9 5.0 5.2 0.8 

Western Europe 4.1 4.0 3.9 (1.1) 

Oceania 0.3 0.3 0.3 2.0 


Reforming 	Markets 3.8 2.7 4.1 3.2 
Eastern Europe 0.5 	 1.00.7 9.9 

Eurasia 3.2 2.0 3.1 (1.5) 


Developing Markets 7.7 9.1 10.4 4.2 

Africa 0.5 0.6 0.6 2.8
Afra 0.1 0.6 0.6 2.8


North 0.1 0.2
0.2 	 4.7 
Sub-Saharan 0.3 	 0.30.3 	 2.0South 	 0.1 0.1 0.2 2.5 

Latin America 2.0 2.3 2.6 3.8 

Central 0.3 0.4 0.5 6.2 

South 	 1.7 1.9 2.2 3.4Asia 5.2 6.3 7.2 4.4Aias 5.2 6.3 7.2 4.4East 	 3.9 5.24.6 3.7 

WSth 
 10 1.5 1.8 6.8West 0.2 0.2 0.3 3.9 

World 20.8 21.2 23.9 2.2 

Scenario II 

Reforming Markets 3.7 3.2 5.4 8.0 
Eastern Europe 0.5 0.8 1.4 15.2 
Eurasia 	 3.2 2.4 4.0 6.1 

World 	 20.8 21.7 25.2 3.0 
( ) = decrease. 

Note: Totals 	may not add due to rounding. 

Source: FAO (actual) and IFDC: Global Data Base (projections). 

a million tons of P20 5 each, al
though their annual growth 
rates will be 4%, mostly from a 
low base.All subregions will also 
register increase in phosphate 
use. 

Potash 
The developed markets are ex

pected to register little increase 
in potash use, whereas the de
veloping and the reforming mar
kets are expected to register 
some increase (Table 24). 

All regions except Western 
Europe and Eurasia will in
crease their potash use. Eurasia 
could increase its potash use 
marginally under Scenario II.Other regions, except Asia, will 
increase their potash use by less 
than a million tons K20 each.Asia's potash use will increase 
by 2 ots. 
by 2 million 	tons. 

In Eurasia, potash use will de
crease from 3.2 million tons1992/93 to 	2.0 million tons inin 

1995/96 and then recover to 3.14.0 million tons in the year 2000. 

Eastern Europe will increase its 
potash use by 0.5-0.9 million 
tons during the forecast period. 

It is obvious from these de
mand forecasts that the growth 
in global fertilizer demand in the 
1990s will be dominated by the
growth in fertilizer use in Asia. 
Asia will contribute over 70% to 
the growth in global fertilizer 
use. Thus, the global fertilizer 
story in the 1990s will basically
be an Asian fertilizer story. 
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VII. Fertilizer Supply Projections
 

Fertilizer supply projections 
are developed from the planned 
changes in plant capacities, such 
as closures, expansions, and new 
constructions, and from the as-
sumptions about operating 
rates, distribution and conver-sion losses, and phasing-in of 
sin capci, expasionsindo new capacity, expansions, and 

closures. The details about the 
methodology used in developing 
supply projections are provided 
in Bumb (1989). 

Fertilizer supply projections 
discussed below indicate the 
maximum technical potential of 
fertilizer production rather than 
actual production. The underly-
ing assumption here is that, if 
the "prices are right," then ac-
tual production will be equal to 
potential production. However, 
if the fertilizer prices remain 
depressed as they were in 1993, 
actual production will remain 
below the potential production. 

Capacity Expansion 

Nitrogen Capacity 

Nearly all nitrogen fertilizer 
products are derived from am-
monia; hence, projected ammo-
nia capacity is presented in 
Table 25. 

Global ammonia capacity is 
projected to increase by 11.1 mil-
lion tons N during the 1992/93 
to 2000 period. Both the devel
oped markets and the reforming 
markets will register some de-
crease in nitrogen capacity. De-

prices and existing
pressed re and esting 
surpluses are mainly respon-
sible for these trends. North 

Table 25. World: Ammonia Capacity, 1992/93-2000 

-Region-Market1995/96 20001992/93 
(million tons N) 

Developed Markets 30.4 
Noperica 1.2 29.6 29.5North America 16.2 16.1 16.1 

Western Europe 13.6 12.8 12.8Oc ai0.0606 

Oceania 0.6 0.6 0.6 
Reforming Markets 32.6 31.7 31.6 
Eastern Europe 9.8 9.8 9.8 
Eurasia 22.8 21.9 21.8 

Developing Markets 53.8 58.2 66.8 

Africa 3.6 3.7 4.0 
North 2.6 2.6 2.6 
South 0.6 0.7 0.7 

Latin America 6.3 6.4 8.3
 
Central 4.2 4.2 4.9
 
South 2.1 2.2 3.3
 

Asia 43.9 48.1 54.5
 
East 26.9 28.4 31.0
 
South 11.7 13.7 15.9
 

5.3 6.0 7.6West 

World 116.8 119.5 127.9 

Note: Totals may not add due to rounding. 

Source: IFDC: Global Data Base. 

America, Eastern Europe, and increase by 13.0 million tons N -
Oceania will see little change in from 53.8 million tons N in 1991/ 
their capacities, whereas Eurasia 92 to 66.8 million tons N in 2000. 
and Western Eurore will reduce Over 80% of this increase will 
their capacities by frnall aircnts.9 occur inAsia. LatinAmerica will 

increase its N capacity by 2 mil-
In the developing markets, lion tons and Africa by 0.4 mil

ammonia capacity is projec¢, to lien tons. 

91t is possible that the decre.,:- A 'Ivels All three subregions of Asia, 
of fertilizer use in Eastern Europe and namely, East Asia, South Asia, 
Eurasia may induce permanent clo- and West Asia, will increase 
sures of some plants. For example, in their capacities. Both East Asia 
1993/94, about 1 million tons of N and South Asia will increase 
capacity was closed because of a steep and Ncty byia illin 
fall in demand. their N capacity by about 4 million 
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tons each. West Asia will in-
crease its capacity by over 2 mil-
lion tons. Because EastAsia and 
South Asia are major importers 
and are expected to register 
growth in nitrogen use, they 
plan to increase their production 
capacity. 

Central America and South 
America are expected to increase 
their nitrogen capacities after 
1995/96. In Africa, only sub-
Saharan Africa will register 
some increase in nitrogen capac-
ity after 1995/96 when the 
planned second ammonia-urea 
plant in Nigeria is commissioned. 

Phosphate Capacity 
Over 60% of the processed 

phosphate fertilizer products 
such as triple superphosphate 
(TSP), DAP, and NPKs are de-
rived from phosphoric acid. 
Hence the trends in phosphoric 
acid capacity are fairly reflective 
of the trends in the supply po-
tential of phosphate fertilizers. 

At the global level, phospho-
ric acid capacity is expected to 
increase by about 4 million tons 
P20 5, mostly in the developing 
markets. The developed mar-
kets and the reforming markets 
will register little change 
(Table 26). 

In the developed markets, both 
North America and Oceania will 
increase their P20 5 capacity and 
Western Europe will see little 
change in its P20 5 capacity af-
ter the mid-1990s. 

In the developing markets, 
Asia will increase its capacity by 
3.0 million tons P20 5 and Africa 
by 1.1 million tons P20 5. East 
Asia, West Asia, and North Af.-

rica will be major contributors. These two regions account for 
Although many countries in sub- over 90% of the existing potash 
Saharan Africa have good- capacity. Canada, Russia, and 
quality phosphate rock, little Belarus are dominarc producers. 
increase in capacity is planned. 
The small size of the phosphate Between 1992/93 and 2000, 
market and low prices prevent potash capacity will increase by 
viable investments in capacity 2.5 million tons, and mo3t of that 
building in these countries, increase will oLcur in the devel

oping markets. The reforming 
Potash Capacity markets will experience some 

Unlike ammonia capacity, pot- increase and the developed mar
ash capacity is restricted to a few kets some decrease (Table 27). 
countries because potash mines 
are mostly concentrated in Both Ania and Latin America 
North America and Eurasia. will register increases in their 

Table 26. World: Phosphoric Acid Capacity, 1992/93-2000 

Region/Market 1992/93 1995/96 2000 
- (million tons P20 5 )------

Developed Markets 15.2 14.9 15.2 
North America 12.5 12.8 12.8 
Western Europe 2.6 2.0 2.0 
Oceania 0.1 0.1 0.3 

Reforming Markets 9.2 9.1 9.1 
Eastern Europe 2.1 2.0 2.0 
Eurasia 7.1 7.1 7.1 

Developing Markets 12.0 12.7 16.1
 
Africa 5.6 5.6 6.7
 

North 4.3 4.3 5.4
 
Sub-Saharan 0.4 0.4 0.4
 
South 0.9 0.9 0.9 

Latin America 1.7 1.7 1.7 
Central 0.8 0.8 0.8 
South 0.9 0.9 0.9 

Asia .. 8 5.5 7.8 
East 1.9 2.5 3.3 
South 0.6 0.8 0.8 
West 2.0 2.2 3.7 

World 36.5 36.7 40.4 
Note: Totals may not add due to rounding. 

Source: IFDC: Global Data Base. 
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Table 27. World: Potash Capacity, 1992/93-2000 

Region/Market 

Developed Markets 
North America 
Western Europe 
Oceania 

Reforming Markets 
Eastern Europe 
Eurasia 

Developing Markets 
Africa 

North 

Sub-Saharan 

South 


Latin America 
Central 

South 


Asia 
East 

South 

West 


World 

1992/93 

20.9 
13.6 
7.3 

13.2 
-

13.2 

2.6 

-
-
-
0.2 

0.2 
2.5 
0.2 

2.3 

36.7 

1995/96 2000 
(million tons K20)-------

20.4 20.5 
13.6 13.7 
6.8 	 6.8 
-

13.9 	 13.9 
-

13.9 13.9 

3.3 4.8 

0.7 0.7 

0.7 0.7 
2.6 4.1 
0.2 1.2 

-
2.4 2.9 

37.7 39.2 

Note: Totals may not add due to rounding. 

Source: IFDC: Global Data Base. 

potash capacities. South 
America, East Asia, and West 
Asia are the sole contributors. 
Other subregions do not have 
potash capacity and are unlikely 
to have any in the near future. 

Compared with the increases 
in ammonia and phosphoric acid 
capacity, the increase in potash 
capacity is very small. The main 
reason for this small increase is 
that, during the 1980s, slow 
growth in demand left consider- 
able excess capacity. The de-
crease in demand in the early 
1990s further added to the ex-

sur

pluses in the global markets. 
cess capacity and created 

Supply Potental 

Because of uncertainties in 

Eastern Europe and Eurasia, 
two scenarios are developed for 
estimating supply potential. 
Scenario I assumes that plants 
in these regions will operate at 
65%-70% capacity utilization 
levels. Such low rates are a re-
sult of several factors. First, 
many plants are old and have 
outdated technologies and there-

fore cannot operate at higher 

levels. Second, raw material 

shortages, especially natural 
gas, and lack of funds and man
agement skills are major con
straints. Third, a drastic 
reduction in domestic demand 
and slow recovery do not justify 
operating these plants at a 
higher level. 

Under Scenario II, the operat
ing rates are assumed to be 50% 
because the high production 
costs of these plants may force 
more closures than what is as
sumed here. Many plants need 
large investments for rehabili
tation and proper maintenance. 
Nonavailability of such funds 
may also force some of these 
plants to close. Furthermore, 
relatively cheap imports from 
other regions (and reduced lev
els of fertilizer use even after 
recovery) may force more clo
sures. As a result, production 
and supply potential available 

from the existing and planned 
capacity will be lower. 

Table 28 provides data on ni
trogen, phosphate, and potash 
supply potential under 
Scenario I and Scenario II dur

ing the 1993-2000 period. Con
sistent with the projections of 
growth in plant capacities, nitro
gen supply potential will in
crease the most and potash 

supply potential the least. 

Nitrogen 
Global nitrogen supply poten

tial is projected to increase by 
about 7.4 million tons N under 
Scenario I. BecauseAsia's nitro
gen supply potential will 
increase by over 8 million tons, 
Asia will not only contribute the 
most to the growth in the global 
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Table 28. World: Fertilizer Supply Potential, 1992/93-2000 

Nitrogen Phosphate Potash 
Region/Market 1992/93 1995/96 2000 1992/93 1995/96 2000 1992/93 1995/96 2000 

---- (million tons) --------- (million tons)-------- (million tons) ----

Scenario I 

Developed Markets 21.3 20.4 20.2 14.6 14.2 14.4 18.0 17.3 17.1 
North America 11.1 10.9 10.8 10.4 10.8 10.8 11.5 11.4 11.4 
Western Europe 9.8 9.1 9.0 3.5 2.8 2.7 6.5 5.9 5.7 
Oceania 0.4 0.4 0.4 0.7 0.7 0.9 0 0 0 

Reforming Markets 19.1 18.8 18.2 8.5 8.3 8.3 7.6 8.0 8.0 
Eastern Europe 5.4 5.4 5.4 1.8 1.7 1.6 0 0 0 
Eurasia 13.8 13.4 12.8 6.6 6.6 6.7 7.6 8.0 8.0 

Developing Markets 38.9 42.3 48.4 7.0 7.3 7.6 2.2 2.6 3.7 
Africa 2.4 2.6 2.8 4.9 4.9 5.6 0 0 0 

North 1.8 1.8 1.8 3.7 3.7 4.4 0 0 0 
Sub-Saharan 0.3 0.3 0.5 0.3 0.3 0.4 0 0 0 
South 0.3 0.4 0.4 0.8 0.8 0.8 0 0 0 

Latin America 4.6 4.6 5.6 1.8 1.8 1.8 0.1 0.4 0.5 
Central 3.1 3.2 3.7 0.6 0.6 0.6 0 0 0 
South 1.4 1.5 2.0 1.2 1.2 1.2 0.1 0.4 0.5 

Asia 31.9 35.1 39.9 8.9 9.7 11.4 2.1 2.3 3.2 
East 19.2 20.4 22.3 6.0 6.5 7.3 0.1 0.1 0.6 
South 8.8 10.2 11.9 1.2 1.3 1.4 0 0 0 
West 4.0 4.5 5.7 1.7 1.8 2.7 2.1 2.2 2.6 

World 79.4 81.5 86.7 38.7 38.8 41.4 27.8 27.9 28.8 

Scenario II 

Reforming Markets 19.1 13.4 13.0 8.5 6.7 6.7 7.6 6.1 6.1 
Eastern Europe 5.4 4.1 4.1 1.8 1.4 1.3 0 0 0 
Eurasia 13.8 9.3 8.9 6.6 5.3 5.4 7.6 6.1 6.1 

World 79.4 75.0 81.3 38.7 37.2 39.8 27.8 26.0 26.9 

Note: Totals may not add due to rounding. 

Source: IFDC: Global Data Base. 

N supply potential but also will ern Europe will account for this lion ton N increase in Latin 
compensate for the fall in N sup- reduction in the projected N sup- America. Of the 0.4 million ton 
ply potential in other regions ply potential. increase in Africa, sub-Saharan 
including Eurasia and Western Africa will contribute the most. 
Europe. Under Scenario II, glo- Compared with Asia, Latin 
bal N supply potential will in- America and Africa will experi- All other regions except 
crease by 1.9 million tons and ence modest growth in nitrogen Oceania will register decreases 
will be 5.4 million tons lower supply potential. Central in their nitrogen supply poten
than that under Scenario I in America and SouthAmerica will tial. Oceania's supply potential 
the year 2000. Eurasia and East- contribute equally to the 1.0 mil- will remain stagnant. Stagnant 
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or decreasing demand and de-
pressed prices are responsible 
for the downward trends in 
these regions. 

Phosphate 
Global phosphate supply po-

tential is expected to increase by 
2.7 million tons and 1.1 million 
tons of P20 5 under Scenario I 
and Scenario II, respectively, 
Asia and Africa will contribute 
most to this growth. North Af-
rica and East and WestAsia are 
major contributors. The rela-
tively lower supply potential 
under Scenario II is a result of 
the decreased supply in the re-
forming markets. 

North America and Oceania 
will also register some growth in 
phosphate supply potential, 
whereas Western Europe will 
register some decline. 

Potash 
Global potash supply poten-

tial is projected to increase by 
1 million tons under Scenario I 
and to decrease by 0.9 million 
tons under Scenario II.Asia and 
Latin America will contribute 
most to this modest growth in 
the former scenario, and Eurasia 
will contribute to the decline in 
the latter scenario, 

Western Europe's potash sup-
ply potential will decrease be-

cause of closure ofseveral mines 
in Germany - mostly in the 
Eastern part. Excess supplyand 
low prices have forced these clo
sures. Rehabilitation and envi
ronmental measures needed to 
make the potash mines in the 
former East Germany viable and 
sustainable are not cost effec
tive. Hence, a merger between 
Kali and Salz and MdK - major 
potash producers in Germany 

will lead to the closure of sev
eral mines and a decrease in 
potash supply potential. It is 
possible that lower demand and 
financial hardships may also 
induce closures of potash mines 
in Eurasia, reflected in lower 
supply under Scenario II. 
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IX. Supply-Demund Balances
 

Because two scenarios 
each for demand and sup-
ply projections were devel-
oped, there are four scenarios 
for supply-demand balances 
as follows: 

Scenario I 	 Slow recovery 
in demand and 
moderate oper-
ating rates. 

Scenario II 	 Moderate recov-
ery in demandand moderate 
oanmdrate 


Scenario III 	 Slow recovery 

in demand and 
low operating 
rates. 

Scenario IV 	 Moderate re-
covery in de-
mand and low 
operating rates. 

Supply-demand bal-
ances for nitrogen, phos-
phate, and potash are 
derived from the demand 
and supply projections dis-
cussed above under differ-
ent scenarios and are 
presented in Figure 10. 

Global supply potential 
will exceed the global de-
mand for all three nutri-
ents during the 1992/93 to 
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Nitrogen 
Scenario I 
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atuations 
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Scenario IV 
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Phosphate ._. .. 

" 


Scenario III 

Scenario IV 

Scenario 1 

Scenaro IV 

1995/96 1997/98 2000 

World: Fertilizer Supply-Demand 
Balances, 1993/94-2000. 

5 million tons in the year 
2000 under Scenario I. 
Such excessive surpluses 
will continue to keep fer
tilizer prices depressed 
except for short-run fluc

noted earlier. 
Under Scenarios II and 
III, the surpluses will de
crease to 0.2-3.0 million 
tons of nutrients in the 
year 2000. 

Excessive surpluses are 

caused mostly by steepfalls in fertilizer use in the 
reforming 	 markets. A 
slow recovery in fertilizer 
use in these markets in 
the late 1990s will reduce 
the magnitude of these 
surpluses but will not 
eliminate them alto
gether. Under Scenario I, 
nitrogen shortages will 

develop after 1995/96, but 
it is unlikely that this sce
nario will materialize. 
Thus, fertilizer shortages 

unlikely to constrain 
use in the 1990s. 

Although excessive sur
pluses are expected to 
dominate the global scene 
in the 1990s, not every re
gion will have excess sup
ply (Table 29). 

2000 period under Scenarios I, 
II, and III. Under Scenario IV, Excess of supply over demand 
shortages of N will develop af-
ter 1995/96. However, it is very 
unlikely that Scenario IV will 
materialize because relatively 
higher growth in demand may 
improve operating rates as well. 

will gradually decrease during 
the 1990s. 

Fertilizer surpluses will vary 
between 6 and 7 million tons in 
1995/96 and between 4 and 

Under Scenario I, nitrogen 
surpluses will be mostly concen
trated in Eurasia, Eastern Eu
rope, CentralAmerica, and West 
Asia. Likewise, North America, 
North Africa, West Asia, and 
Eurasia will have excess supply 
ofphosphate fertilizers. Because 
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Table 29. Regional Supply-Demand Balances Under 
Scenario I, 2000 

Nutrient Surplus Region 

Nitrogen Eurasia 
Eastern Europe 
Central America 
West Asia 
North Africa 
Western Europe 

Phosphate North Ameica 
North Africa 
Eastern Europe 
Eurasia 
South Africa 
West Asia 

Potash Eurasia 
North America 
West Asia 
Western Europe 

Deficit Region 

East Asia 
South Asia 
North America 
South America 
South Africa 
Sub-Saharan Africa 
Oceania 
East Asia 
South Asia 
South America 
Sub-Saharan Africa 
Western Europe 
Central America 
Oceania 
East Asia 
South Asia 
South America 
Central America 
Eastern Europe 
North Africa 
South Africa 
Sub-Saharan Africa 
Oceania 

Table 30. Reforming Markets: Fertilizer Supply-
Demand Balances, 2000 

Nitrogen 
Eastern Europe 
Eurasia 
Reforming Markets 
Phosphate 
Eastern Europe 
Eurasia 
Reforming Markets 
Potash 
Eastern Europea 
Eurasia 
Reforming Markets 
( ) = deficit. 

I 

2,403 
7,174 
9,578 

530 
2,373 
2,903 

(1,000) 
4,916 
3,916 

a. Eastern Europe has no capacity for potash production.
 
Note: Totals may not add due to rounding.
 
Source: IFDC: Global Data Base.
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Eurasia and North America 
have over 90% of the world pot
ash capacity, these two regions 
along with Western Europe and 
WestAsia will account for virtu

ally all of the potash surpluses. 
Even under Scenarios II and III, 
Eurasia will have a surplus of 
all three nutrients (Table 30). 
Eastern Europe's position will 
change from having a surplus to 
having a deficit in P 20 5 under 
Scenarios II and IV. 

Several regions and subre
gions will have deficits in fertil
izer supplies. East Asia, South 
Asia, South America, sub-
Saharan Africa, and Oceania 
will have deficits in the supply 
of all three nutrients. North 
America will have a deficit in N 
and Western Europe in phosphate. 

Because of uneven distribu

tion of surpluses and deficits, 
trade in fertilizer products will 
play an important role. In many 
regions, availability ofhard cur
rency or foreign exchange re
sources will determine the 
availability of fertilizer supplies. 
Exchange rate fluctuations or 
devaluations will also affect fer
tilizer supply and thereby fertil

izer use. Hence, macroeconomic 
policies will play a dominant role 
in determining fertilizer supply 
and use in many countries in the 
1990s. 

Scenario 

II III IV 


(thousand tons)--------

1,903 
5,774 
7,678 

(20) 
1,373 
1,353 

(1,400) 
4,016 
2,616 

1,059 
3,306 
4,365 

258 
1,058 
1,316 

(1,000) 
3,038 
2,038 

559 
1,906 
2,465 

(292) 
58 

(234) 

(1,400) 
2,138 
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Part C: Food Security, Fertilizer 
Use, and the Environment 



X. Food Security and Fertilizer Use
 

It is now well known that in-
creased fertilizer use has played 
an important role in promoting 
growth in cereal production, es-
pecially in the developing coun-
tries. During the 1960-90 period, 
global cereal production nearly 
doubled. This doubling of cereal 
production was made possible 
by, among other things, a more 
than fivefold growth in global 
fertilizer use - from 27.4 million 
tons in 1959/60 to 143.5 million 
tons in 1989/90. 

The fertilizer demand projec-
tions developed in this study 
suggest that there will be little 
increase in global fertilizer use 
during the 1990-2000 period. 
During the same period, the 
world population will increase 
by about 1 billion people. The 
pertinent question to ask is this: 
Is the projected increase in fer
tilizer use adequate to meet the 
challenges of feeding the grow-
ing population and conserving 
the resource base? 

There are three differenit per-
spectives on the global food se-
curity problem. The first 
perspective is that of the devel-
oped markets. In these markets, 
food security is not a problem be-
cause these markets are experi-
encing grain surpluses and are 
supporting grain production 
through subsidies and other 
support programs. These mar-
kets, especially Western Europe, 
are also using relatively higher 
levels of fertilizer nutrients (Fig-
ure 11). Both environmental pro-
tection programs and reforms of 
subsidies may cause reduction 
in fertilizer use in Western Eu-

Sub-Saharan Africa 

Africa -

Oceania oDeveloping Markets E]Developed Markets 

South America-4- U World L-i Reforming Markets 
Latn America 48 

Latin America 52 

Eurasia 54 

Noh Africa55 
South Africa 

Eastern Europe -6 

Central America 66 

South Asia 71 

West Asia . 

World 

North America 
Ai 51 

Western Europe 189 

Source: Derived from FAO data. 

Figure 11. Regional Per Hectare Fertilizer Use, 1992193 (kg/ha). 

rope and keep it relatively stable 
in North America and Oceania. 
However, these changes will not 
impair their food security status. 

The second perspective is that 
of the reforming markets. Be-
cause of economic and political 
reforms, these markets have de-
veloped short-run food insecu-
rity due to collapsed agricultural 
and fertilizer markets.Although 
a steep fall in fertilizer use in 
these regions was not accompa-
nied by a similar fall in grain 
production in the short run, the 
continuous cultivation without 
adequate nutrients will affect 
agricultural production in the 
medium and long term. In East
ern Europe, where the reform 
process first started and fertil-
izer use decreased drastically 

before it did in Eurasia, grain 
production decreased by 25%, 
from an average of 95 million 
tons in 1985-89 to 72 million 
tons in 1992. Likewise, in Rus
sia - a dominant country in 
Eurasia - grain production de
creased significantly in 1994, 
partly due to r, drastic reduction 
in fertilizer use. Foreign ex
change shortages will also con
strain the ability of the 
reforming markets to import the 
needed grains. Hence, a revival 
of fertilizer use in these coun
tries will be necessary. However, 
the slow recovery in fertilizer 
use may add to food insecurity 
in these regions. 

The third perspective belongs 
to the developing markets of 
Asia,Africa, and LatinAmerica. 
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These markets have deficits iD 
food production, and per capita 
food productio.i has been de-
creasing, espe,-ially in sub-
Saharan Africa and Latin 
America (Figure 12). Over 90% 
of the growth in population in 
the 1990s will occur in these re-
gions, where about 1 billion 
people already live under condi-
tions of hunger and malnutrition, 

In these markets, fertilizer 
use is projected to increase by 
19.5 million tons from 65.1 mil-
lion tons in 1989/90 to 84.6 mil-
lion tons in the year 2000. Over 
80% of this growth will occur in 
Asia. Thus, Africa anO Latin 
America together aire expected 
to increase their fertilizer use 
only by 3.4 million tons. 

Assuming that each ton offer-
tilizer nutrient contributes 
about 10 tons of grain output, 
and about 70% of the projected 
increase in fertilizer use will be 
applied to grain crops, the pro-
jected increase in fertilizer use 

300 	 _ 

Latin America
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Asia 

will add approximately 136.8 
million tons of additional grain 
output. This growth in grain 
output will be adequate to feed 
456 million additional persons 
against a population growth of 
915 million (Table 31).Although 
the number of additional people 
affected will be slightly higher 
in Asia, the proportion of such 
people will be very high inAfrica 
(Table 32). 

The grain availability will also 
increase because of the increase 
in production resulting from ex-
panded area under cultivation in 
Africa and Latin America and 
increased food imports; hence, 
thie actual proportion of addi-
tional people affected by malnu-
trition and food insecurity will 
be lower than is indicated in 
Table 31. Another possibility is 
the increased efficiency of fertil-
izer use. Even with 10% im
provement in fertilizer use 
efficiency, the developing mar-
kets can increase their cereal 
production by 14 million tons 

enough to feed an additional 47 
million people; with 20% im
provement, an additional 91 
million people can be fed (Table 
33). Hence, every effort should 
be made to increase fertilizer use 
efficiency because it not only 
leads to higher grain production 
but also helps in protceting the 
environment by decreasing nu
trient losses to the atmosphere. 
Fertilizer use efficiency should 
be improved through invest
ments in research and extension 
and institutional capacity build
ing for sound and efficient fer
tilizer use technologies in the 
developing countries. Neverthe
less, these measures will not be 
adequate to meet the challenge 
of feeding the -owing popula
tion unless addi. nal measures 
are introduced to increase fertil
izer use, especially in Africa 
and Latin America. 

In addition, an increase in nu
trient use will be required to re
store degraded lands and 
increase grain production in 

Table 31. 	 Food Production and Fertilizer Use in 
the Developing Markets, 1990-2000 

Projected growth in fertilizer use 19.5 million tons 
Additional grain productiona 136.8 million tons 
Additional number of persons likely 
to be fed by additional grain 
productionb 456 million 

150 	 Sub-Saharan Africa Population growthc 915 million 
Additional food-insecure peopled 459 million 

10 - 167 I 	 a. Assuming that 70% ofthe projected growth in fertilizer 
11 194 197 1970 1973 1978 1979 1982 1985 1988 1991 use will be applied to grain crops and each additional ton of 

fertilizer nutrient yields 10 additional tons ofgrain output. 
Source: FAO. b. Based on the assumption that 300 kg ofgrain is needed 

to provide adequate nutrition to one person/year. 
Figure 12. Cereal Production Per Capita, c. U.N. population projections. 

1961-92. d. Additional people receiving inadequate food supply. 
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Table 32. Regional Distribution of Additional Food- food-deficit countries to reduce 
Insecure People, 2000 the incidence of hunger and 

aalnutrition currently affecting 
Proportion ofAdditional about 1 billion people.

Region Number of Persons Population 
(million) (%) Unless new policies and pro-

Africa 195 87 grams in research and technol-
Latin America 44 49 ogy transfer are implemented to 
Asia 220 37 accelerate grain production 
Developing Markets 459 50 	 through efficient and environ

mentally sound fertilizer use 
and other related measures, the 
world may face more hunger and 
malnutrition and environmental 
degradation at the turn of the 

Table 33. Additional Grain Production at Different century than it is facing now. 
Fertilizer Use Efficiency Rates Because fertilizer use levels 

are low in these regions, espe-
Grain Production With cially in Africa, a properly
Additional 13.7 Million Adequate for Feeding managed increase in fertilizer 

Grain/Nutrient Rate Tons of Fertilizer Use Additional Population use will have more benefits 
(kg/kg) (million tons) (million persons) than risks to the environment 

in these areas. On the other11 151 	 503 hand, inadequate replenish

12 164 547 ment of the removed nutrients 
15 206 687 may accelerate the environmen

tal degradation. 
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XI. Environmental Concerns
 

Before analyzing the impact of 
fertilizer production and use on 
the environment, it must be 
mentioned that the protection of 
the environment is essential, 
because the environment pro-
vides three main types of ser-
vices to human society 
(Munasinghe and Lutz, 1991). 
First, the environment provides 
life-sustaining support to all or-
ganisms including humans (the 
clean air and the stratospheric 
ozone layer that filters out 
harmful ultraviolet rays are two 
such examples). Second, the en-
vironment provides natural re-
sources, raw materials, and 
inputs for productive activities. 
Third, the environment acts as 
a sink for recycling wastes gen-
erated by human and nonhuman 
activities. Any activity that im-
pairs the ability of the environ-
ment to perform these functions 
ultimately endangers human 
existence on this planet. Hence, 
protecting the environment is 
essential for sustaining human 
and nonhuman life. 

In this context, fertilizers are 
capable of both protecting the 
environment and causing harm 
to it. If fertilizers are managed 
properly and used optimally, 
they can prevent nutrient min-
ing and thereby sustain the soil 
resource base for higher produc-
tivity and for the benefit of fu- 
ture generations. On the other 
hand, if fertilizers are not man-
aged properly and are used 
nonoptimally and excessively, 
they may cause harm to the en-
vironment - through nitrate 
contamination of groundwaters, 
eutrophication, the greenhouse 

gas emissions, cadmium up-
takes, and others. 

Potntaly Beneficial 

Enviroluental InICts 


While water and atmospheric 
pollution is perceived to be a 
major environmental problem in 
the developed countries, the deg-
radation of the natural resource 
base is a formidable challenge in 
the developing countries. Unless 
measures are introduced to pre-
serve the natural resource base, 
increasing population pressures 
and food and other basic require-
ments could lead to its further 
degradation. In meeting the 
twin challenge of feeding the 
growing population and preserv-
ing the resource base, efficient, 
equitable, and environmentally 
sound fertilizer use will make a 
critical contribution. 

Because the scope for area ex-
pansion is limited and the land 
frontiers are closing in many 
developing countries, future in-
creases in crop production will 
depend mostly on increases in 
crop yields on existing crop-
lands. The role of fertilizers in 
promoting crop yields through 
the adoption of improved crop 
varieties and other related mea-
sures is well documented. In 
many developing countries, es-
pecially in sub-Saharan Africa, 
where crop yields are still very 
low, the efficient use of fertiliz-
ers can play an important role 
in raising yield levels, 

In addition to enhancing crop 
yields, fertilizers play an impor-

tant role in replenishing the 
nutrients removed by harvested 
crops. The mining of nutrients 
has become a serious problem in 
many developing countries, es
pecially in Africa. A recent FAO 
study estimated that many 
countries in sub-SaharanAfrica 
are "in the red" on their nutri
ent balance sheets (Stoorvogel 
and Smaling, 1990). On average, 
harvested crops and other fac
tors remove annually over 
10 million tons of nutrients from 
the soils. Against this, sub-
Saharan Africa is currently us
ing about 1.5 million tons of 
nutrients, leaving African soils 
depleted of over 8 million tons of 
nutrients annually. 

Traditionally, fallow systems 
and shifting cultivation prac
tices are used to replenish most 
of the nutrients removed by 
crops. However, because of in
creasing population pressures 
and food requirements, the 
length of fallow periods has been 
reduced from 10-15 years to 2
3 years in many places. In some 
countries, continuous cultiva
tion has fully replace. shifting 
cultivation. Because these soils 
are fragile in structure and low 
in nutrients, they cannot sup
port continuous cultivation un
less nutrients and liming 
materials are supplied from ex
ternal sources. Furthermore, 
because of competing demands 
for fuel, fodder, and construction 
material, very little crop residue 
is currently plowed back. Hence, 
fertilizer applications are essen
tial to replenish the removed 
nutrients. Without adequate 
measures to replenish nutrients, 
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these soils are being degraded 
over time. 

Several countries in Asia and 
Latin America are also showing 
negative balances on their nu-
trient balance sheets (Tandon, 
1993). In 	these regions, many 
farmers are still using low rates 
of fertilizers, and some are us-
ing none. Increasing population 
pressure, 	 have forced many 
resource-poor farmers to culti-
vate marginal areas and cut for-
ests to have cultivatable land. 
Ecologically, soils in these areas 
are nutrient-poor and therefore 
cannot sustain continuous cul-
tivation without an external 
supply of nutrients. Intensive 
cultivation through efficient fer-
tilizer use in high-potential ar-
eas can reduce pressure on 
maiginal areas and forestlands 
and thereby help to preserve 
these resources. 

In many nutrient-poor soils of 
the tropics, fertilizers can alsohelp in creating an additional 

supply of biomass and crop resi-dues, which can be plowed back 

to enhance the supply oforganic 
matter. The supply of organc 

mtteurelpand inc as per iability and water-holding capac-

ity and thereby improves
int uetefeny anpronutrient use efficiency and pro-

dctivate rpce reuides aldsoil 

ereson. Tsfcertis an slerosion. Thus, fertilizers can cre-
ate a "win-win" situation for 
both increased crop production 
and decreased soil degradation 
(Brady. 1993). Consequently, fer-
tilizers have a critical role in 
sustaining the resource base and 
thereby in promoting sustain-
able agricultural development, 
In addition, by creating addi-

tional biomass, fertilizer use also 
contributes to carbon sequestra-
tion because plants absorb CO 2. 
This process helps in reducing 
global warming. 

In both raising crop yields and 
preserving the resource base, 
balanced fertilization, i.e., sup-
plying all of the nutrients re-
moved by cropping, is important. 
Unbalanced fertilization reduces 
crop yields and may harm the 
environment. In many develop-
ing countries, nitrogen is used 
out of proportion to P and K. 
Consequently, N:P 20 5 :K20 ra-
tios become unbalanced 
(Table 34). 	In China and India, 
for every 	10 units of nitrogen, 
farmers use 1-2 units of potash 
and 3-4 units of phosphate. 
Many soils have a natural sup-
ply of phosphorus; thus, in the 
earlier stages of N use, soil phos-
phorus can supply the needed P 
for plant growth. However, in 

the long run, this source of P 
becomes depleted and soil fertil
ity declines. In order to maintain 
soil fertility for posterity, all nu
trients should be supplied in 

balanced proportion.10 In addi-
tion to N, P, and K, crops alsoneed sulfur, zinc, magnesium, 

'boron, and other micronutrientsfor healthy growth and crop out-

put. Little attention has been 
paid to these micronutrients inthe past. In the future, fertilizer 
strategy should place increased 

emphasis on these nutrients as
well. 

"0 Balanced fertilization varies from 
one crop to another and from one 
agroecological zone to another. How-ever, most agronomists recommend 
that on average N, P20 5, and K20 
should be applied in the ratio of 2:1:1. 
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lible 34. 	 N:P 20 5 :K20 Ratio, 
1990 

Region/Country N:P 20 5:K20 

Africa 
Cameroon 1.0:0.24:0.33 
Ghana 1.0:0.21:0.33 
Egypt 1.0:0.26:0.05 
Kenya 1.0:0.73:0.22 
Nigeria 1.0:0.47:0.44 
Zambia 1.0:0.32:0.13 
Asia 
Bangladesh 1.0:0.35:0.11 
China 1.0:0.27:0.08 
India 1.0:0.41:0.16 
Indonesia 1.0:0.42:0.17 
Pakistan 1.0:0.27:0.03 
Turkey 1.0:0.52:0.05 

Latin America 
Argentina 1.0:0.54:0.08 
Brazil 1.0:1.57:1.54 
Colombia 1.0:0.42:0.65 
Cuba 1.0:0.22:0.58 
Mexico 1.0:0.28:0.07 
Venezuela 1.0:0.79:0.64 

Source: Derived from FAO data. 

Having identified the role of 
fertilizers in crop production and 
environmental protection, itmust be stressed that fertilizers 

should form an integral part of an integrated nutrient manage

ment system (INMS) in which 
nutrients from all sources in
cluding crop residues, animal 
wastes, green manuring, and 

biological nitrogen fixation
(BNF) are used. Fertilizers alone 
will not create a sustainable sys
tem of agriculture. Long-term 
trials at the Morrow Farms in 
the United States, the Rotham
sted Station in the United 
Kingdom, the Fukushima Ex-
K in the a eperiments in Japan, and the
Ranchi Experiments in India 
have shown that productivity is 
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http:1.0:0.28:0.07
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http:1.0:0.42:0.65
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higher and sustainable over a 
long period of time if fertilizers 
are used in combination with 
farmyard manure, crop resi-
dues, soil amendments, and 
good crop rotations (Tandon, 
1993). 

Many soils in the tropics are 
acidic. Without adequate and 
appropriate liming amend-
ments, the productivity of such 
soil is low and unsustainable 
even when fertilizers are used 
(Figure 13). If these soils are 
treated with heavy doses of lime 
and phosphate rock, they can 
become an important source of 
grain production inAsia, Africa, 
and Latin Ameiica as they did 
in the Cerrado region of Brazil 
(Borlaug and Dowswell, 1993). 
Improved crop varieties tolerant 
of aluminum toxicity have po-
tential, but ultimately liming 
materials are needed both as 
nutrient source and to reduce 
aluminum toxicities. 

Thus, the future strategies for 
sustaining crop productivity will 

NPK+ Lime 
4 . 

,. 3 -- \Fertilizer (NPK) 

2 , z(on 

I 	 Untreated 
190 	 * 

1960 1970 l~m 1io 
Year 

Source: 	 Mathur et al. (1989), Reported 
in Tandon (1993). 

Figure 13. Trends in Maize Yield 
Under Different Treat-
ments on an Acidic Red 
Loam 	(Paleustalf) at 
Ranchi 	in Eastern In
dia. Experiment Started 
in 1956. 

have to involve balanced fertili-
zation, crop residues, conserva-
tion, and soil amendments as 
well as management of nutri-
ents from all sources including 
biological and natural. 

Research has provided consid-
erable knowledge about design-
ing such strategies in various 
parts of the world. However, be-
cause of the location-specific na-
ture of these problems, 
considerable adaptive research 
and development work is still 
required. Many countries also 
lack the necessary conducive 
policy environment to reap the 
benefits of existing technologies 
on a large scale. Every effort 
should therefore be made to cre-
ate a conducive and stable policy 
environment for the adoption of 
the known technologies and the 
development and adaptation of 
new technologies, 

Potentially Hlarmfwul 

Enviromtentl LPacts 

In the developed countries, es-
pecially in North America and 
Western Europe, fertilizer use 
has come under heavy attack 
because of the possibility that it 
would have an adverse impact 

the environment. Nitrate 
leaching, eutrophication, heavy 
metals accumulation and up-
take, and the greenhouse gas
emissions are the major environ-

mental concerns F3sociated with 
fertilizer use. If not managed
properly, nitrogen and phos-
phate fertilizers have the poten-
tial to cause harm to the 
environment. However, several 
points should be kept in mind 

while developing a proper fertil-
izer use strategy. 
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First, when nitrogen is ap
plied excessively and not in pro
portion to other nutrient needs, 
nitrate leaching can occur from 
all sources of nitrogen, namely, 
organic and inorganic (Fig
ure 14). Nitrate leaching can 
also occur from mineralization 
of N in the soil. In Runnels 
County,Texas, in spite of low lev
els of fertilizer use, nitrate lev
els in groundwater averaged 
over 250 mg/Lwithamaximum 
of 3,100 mg/L. 11 These levels 
were due to mineralization of 
soil nitrogen resulting from the 
cultivation of grasslands. In sev
eral developing countries, high 
nitrate levels in the water were 
associated with sewage disposal, 
septic tank drainage, and indus
trial wastes (Conway and Pretty, 
1991). Thus, the regulation of 
fertilizer application rates alone 
will not help in reducing nitrate 
levels in the water, if measures 
to control nitrate leaching from 
other sources are not introduced. 

Second, nitrate leaching de
pends on several conditions such 
as soil type, crop variety, 
weather conditions, water man
agement practices, and rates 
and timing of applying nitrogen 
fertilizers. For example, a split 
application of N can reduce N 
losses considerably. Hence, 
proper management of fertiliz
ers should be encouraged, and 
best management practices
should 	be adopted. 

Third, in the developed coun
tries, particularly Western Eu
rOpe and Japan, not only are 
nitrogen fertilizers applied at 
relatively higher rates but also 

11In drinkingwater, nitrate levels of 
45-50 ng/L are considered safe. 



application rates are high 
enough to warrant environmen
tal monitoring. 

IM Protein Fourth, the impact offertiliz
ers on the environment is in
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tegration offarming and livestock 

the application of animal ma- Su-Saharan Africa 
nures containing off-farm mate
rials is excessive. Consequently, Oceania 10 
the soils receive nutrients in ex- Africa 13 
cess of crop requirements, and South America 
the excessive nutrients then be.. 18 
come contaminants to the er),- - Latin America 28 
ronment. In contrast, nitrog, ; South Africa 31 
application rates are very low i., 
many developing countries (Fig- Eurasia39 
ure 15). As a result, more nutri- North Africa 
ents are removed from the soils Ws a45 
than are applied. This results in
"nutrient mining" from the soils. South Asia 

46 
48 

Because the nitrogen applica- North America 
tion rates are still very low in 49 
many developing countries, the World 57 
increased application of N fertil- Central America 
izers is unlikely to cause harm E Europe 
to the environment. On the con- Eastern Europe7 
trary, inadequate application of Asia 
nitrogen and other fertilizers 88 
may lead to the degradation of Wes u 
the resource base in many de- East Asia 
veloping countries. However, in 
certain areas, such as Java in 
Indonesia, Punjab in India, and Source: Derived from FAQ data. 
Guangdong in China, nitrogen Figure 15. Nitrogen Fertilizer Use Per Hectare, 1989/90 (kg/ha). 
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activities, and improved cul-
tivation practices. Matching fer-
tilizer recommendations with 
crop requirements and nutrient 
reserves in the soil can also prevent 
nutrient losses to the environment, 

Fifth, experimental studies 
have shown that nitrate leach-
ing is highly correlated with N 
left after the cropping period, 
When nitrogen fertilizers are 
applied in quantities much 
higher than optimum crop 
requirements, there is higher 
likelihood of nutrients being re-
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Source: 	 Broadbent and Rauschkolb 
(1977). 

Figure 16. 	 The Effect of NApplica-
tioi, on Nitrate Leach-
ing and Yield. 

leased to the environment (Fig-
ure 16). Hence, every effort 
should be made to keep fertilizer 
use to optimum levels consider-
ing all sources of N for the crop. 

Sixth, just as nitrate is de-
rived from several sources, cad-
mium levels in the soils can 
increase from several sources 
including phosphate fertilizers, 
industrial and atmospheric de-
posits, animal waste, and sew-
age sludge. Further, the 
mechanisms of cadmium accu-
mulation by plants are not that 
well understood. There is no 
doubt that high levels of cad
mium intake are toxic to human 

health, but it is not evident that 
optimum applications of phos
phate fertilizers lead to undesir-

able levels of cadmium uptake
in human food. Even after sev-
insv
eral years of applying phosphate
fertilizers including phosphate
rock, an insignificant increase in 

cadmium levels in plant tiss;os
has been found in the studled 
countries (IFDC, 1993). 

Seventh, eutrophication is 
caused by addition of soluble N 

and P 20 5 in surface water
bodies. Soil erosion resulting 
from wind and surface water 
runoff (especially after heavy 
rains) adds nutrients to lakes 
and other waterbodies. Various 
identified measures to prevent 
soil erosion should be used to 
control the runoff of nutrients 
from fields. 

Eighth, nitrous oxide gases 
make a relatively small contri
bution to the greenhouse gases 
leading to global warming. 

Again, the contribution of fertil
izers and other nutrient sources 

is not easily separable. 

In order 	to develop proper 

guidelines and measures to pro
etteevrnetfo dtect the environment from ad

verse effects of fertilizer use, 
additional research in nitrate 
leaching, cadmium uptake, and 
the greenhouse gas emissions is 

urgently needed. In addition, ex
tension and education and tech
nology transfer activities should 

also be strengthened to promote 
environmentally friendly use of 
fertilizers. 
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XI. Challenges in Structural 
Transformation 

It was indicated in Chapter I 
that the world is facing and will 
continue to face many chal-
lenges in the 1990s and beyond. 
These challenges mandate that 
policies and programs be devel-
oped to promote sustainable de-
velopment and environmental 
protection and thereby restruc-
ture national economies includ-
ing food and fertilizer sectors to 
meet these challenges. Economic 
and political transformation in 
the former centrally planned 
economies also poses difficult 
challenges for both the macro-
economy and food and fertilizer 
sectors. Here, the challenges in-
volved in the structural trans-
formation of the food and 
fertilizer sectors are discussed. 
Some of these challenges are as 
follows: 

* Sustaining food security 

* Preserving the resource base 

* Promoting environmentally 

sound growth in fertilizer 
use 

* Phasing and sequencing
policy reforms 

Building

tional capacity 


Sustaining 

Food Security 


The grain surrluses in the 
Organization for Economic Co-
operation and Development 
(OECD) countries have created 

a sense ofcomplacency that food 
security is no longer a problem. 
Admittedly, the world has capac-
ity to produce enough food to 
provide adequate nutrition to 
every one, provided the existing 
production is distributed equita-
bly. However, as many develop-
ing countries do not have 
adequate foreign exchange to 
import the needed food to feed 
their population, the world faces 
the paradox of hunger in the 
midst of plenty. In additioni, the 
lack of purchasing power at the 
household level prevents many 
people from purchasing the re-
quired quantities of food to 
maintain a healthy diet. Thus, 
sustaining food security in the 
future will require actions on all 
three fronts, namely, global, 
macro (national), and micro 
(household). At the global level, 
the world must produce enough 

food to feed about 6.3 billion 
people in the year 2000 and over 
8 billion people in 2020. In or-
der to ensure national food se-

curity, food must be produced in 
the food-deficit countries so that 
foreign exchange shortages do 
not become a constraint on food 
supplies. Furthermore, food pro-

duction activities at the national 
levels should be complemented
by income-generating activities 
so that the poor can have access 

to food available in the grana-
ries. In many developing coun-
tries, poverty is largely a rural 
phenomenon and many people 
in rural areas depend on agri-
culture for income and employ-
ment. Thus, promoting growth 
in agricultural production wiil 

help in combating poverty and 
sustaining food security. How
ever, growth in agricultural pro
duction depends on Lhe 
development and adoption of 
new technologies, policies, insti
tutions, and infrastructures. 
Hence, investments in agricul
tural research and technology 
development should be strength
ened and technology transfer 
should be promoted. Also, poli
cies and programs for food pro
duction should focus on creating 
incentives, supplying inputs and 
credit, and developing markets 
and infrastructures. 

Preserving the 
Resource Base 

Increasing population pres
sures, inappropriate agricul
tural practices, and poverty have 

contributed to increasing re
source degradation in many 
developing countries. Deforesta
tion, desertification, and land 
degradation are major environ
mental challenges. The need to 
produce additional food for the 
growing population will put 
pressures on the limited culti

vable land and will force poor
people to cultivate marginal and 
fragile areas prone to degrada
tion. In addition, inadequate re

plenishment of the removed 
nutrients will contribute to soil 
erosion. Thus, additional food 
must be produced by protecting 
and preserving the resource 
base. Fertilizers play a special 
role in preventing such degrada
tion by replenishing the removed 
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nutrients, by increasing the sup-
ply of biomass to enhance or-
ganic matter supply and provide 
crop covers to prevent soil ero-
sion, and by increasing produc-
tion through raising yields in 
high-potential areas and 
thereby reducing pressures on 
fragile lands and habitat-rich 
forests. Further, large doses of 
phosphate fertilizers as a capi- 
tal investment can help in main-
taining the soil fertility as 
environmental capital. In addi-
tion, other technologies for 
maintaining organic matter, 
replacing slash-and-burn prac-
tices, and promoting comple-
mentarity among soil, nutrient, 
and water should be adopted. 

Promotinng Growil Inia 

Fertilizer Use 


In meeting the twin chal-
lenges of sustaining food secu-
rity and preserving the natural 
resource base, fertilizer use will 
play a special role because it is 
complementary to the use of 

seed, water, and plant protection 
materials capable of shifting the 
production function and is es-
sential for replenishing the re-
moved nutrients in the soils. 
Both ofthese goals mandate that 
fertilizer use be increased in the 
future. However, past trends 
and future demand projections 
included in the study do not in-
dicate much hope for the future. 
The projected growth in fertil-
izer use in the 1990s is not ad-
equate to meet the food 
requirements of the additional 
population likely to be added 
during the 1990-2000 period, 
Thus, promoting higher growth 
in fertilizer use, especially in
sub-SaharanAfrica, is essential. 

However, promoting growth in 
fertilizer use requires actions in 
several areas including a con-
ducive policy environment and 
the development of physical and 
institutional infrastructures and 
marketing systems. Awell-inte
grated and coordinated system 
of input and output marketing, 
conducive policies, and support-
ing regulatory frameworks 
should be developed to promote 
growth in fertilizer use. Policy
related constraints should also 
be removed. 

Although growth in fertilizer 
use is required to promote food 

production and to preserve the 
resource base, it must be re-
membered that the increased 
fertilizer use should not lead to 
environmental pollution. Thus, 
fertilizer use should be promoted 

where it is un
in those areas 

likely to cause environmental 
pollution, and the necessary 

measures and technologies 
should be adopted in those ar

eas where fertilizer use is exces-
sive and is causing harm to the 

environment. D'urthermore, poli
cies and technologies should be 

introduced to improve the effi-
ciency of fertilizer use so that 

more output can be obtained 
from the same or a lower amount 
of fertilizer nutrients. 

Sequencing of Policy 

Refornis 


Many developing and reform-

ing countries are introducing 
policy reforms to restructure 
their economies in general and 
fertilizer sector operations in 

particular. Unless these policy
changes 	are phased and se-

quenced properly, they may 
cause steep reductions in fertil
izer use, as happened in many 
countries including Ghana, Po
land, Russia, and Zambia (Fig
ures 4 and 17). 

Although several policies have 
impact on the fertilizer sector 
operations, policies dealing with 
devaluation, subsidy removal, 
and privatization seem to have 
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Process in Selected
Countries, 1988-92. 
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profound impact (Bumb, 1995). 
The depreciation of domestic 
currency (devaluation) generally 
results in increasing fertilizer 
prices for farmers and raw ma-
terial and equipment prices for 
producers. Consequently, fertil-
izer use decreases because crop 
prices generally do not keep up 
with the resulting inflation and 
therefore real fertilizer prices 
increase. Fror example, real fer-
tilizer prices increased over 12-
fold in Ghana during the 1980s 
when the value of currency 
changed from C3/US$ in 1980 to 
C350/US$ in 1990. The removal 
of fertilizer subsidies during 
such periods further adds to the 
declining trend. Thus, during 
rapid devaluation, some safety 
nets should be put in place to 
prevent the decrease in fertilizer 
use. Furthermore, when the fer-
tilizer market is shrinking due 
to devaluation and subsidy re-
moval, sudden withdrawal of the 
government from production, 
import, marketing, anddistribu-
tion to promote privatization is 
not a desirable move because a 
successful privatization is a slow 
and time-consuming process and 
requires investment in institu-
tional and physical infrastruc-
tures and management skills. 

When these three policies are 
introduced in a "big bang" man-
ner, they tend to reduce fertil-
izer use and production 
significantly. On the other hand, 
when they are introduced gradu-
ally and are supported by the 
development of adequate human 
and institutional infrastructures 
and regulatory mechanisms, 
they promote growth in fertilizer 
use, as happened in Bangladesh. 
During the 1979-94 period, 
IFDC was involved in the priva-

tization of fertilizer marketing 
and distribution of fertilizers in 
Bangladesh. By 1993, fertilizer 
marketing and imports were 
fully privatized and subsidies 
were completely removed. In 
spite of these policy reforms, fer-
tilizer use increased over 8% per 
annum. In contrast, fertilizer 
use decreased by 35%-68% in 
Ghana, Poland, Russia, and 
Zambia during the reform pro-
cess. Thus, policy reforms should 
be introduced in such a way that 
they promote growth, rather 
than decline, in fertilizer use 
because growth in fertilizer use 
is essential for promoting food 
security and environmental pro-
tection, as stated above, 

Building Hmnan and 
nstitgtional Capacity 

The past growth in fertilizer 
use and production in many de-
veloping and reforming coun-
tries was brought about by 
all-pervasive involvement ofthe 
governmental or public sector 
agencies. Increasing fiscal bur-
dens, lower efficiency, and the 
demise of communism have 
sparked a move towards com-
petitive market systems in 
many countries. However, a suc-
cessful transition from a public 
sector monopoly or centrally 
planned economy to a competi
tive market system requires ad
equate supply of human and 
institutional infrastructures. 
Management and marketing 
skills, regulatory mechanisms, 
financial institutions, and infor
mation networks are essential 
for efficient functioning of mar
ket-based food and fertilizer sec
tors. Many countries are short 
in the supply of such skills, in
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stitutions, and infrastructures. 
Thus, there is an urgent need to 
provide training and technical 
assistance to develop these skills 
and institutions. Although re
forming countries have a dire 
need for them, many developing 
countries, especially in sub-Sa
haran Africa, also need assis
tance and support in developing 
these infrastructures. Without 
adequate supply of such skills 
and institutions, deregulated 
market systems could degener
ate into inefficient private sec
tor monopolies. 

These five challenges are 
daunting challenges; however, a 
successful resolution of these 
challenges will be essential to 
reduce poverty, promote food se
curity, and protect the environ
ment. Because the nature an 
scope ofthese challenges and the 
mechanisms to deal with them 
will differ from country to coun
try,no uniform recipe can be pro
vided. However, it must be 
stressed that a successful reso
lution of these challenges will 
need both a high degree of po
litical commitment and prag
matic solutions leading to 
conducive and stable policies 
and appropriate institutional 
and infrastructural arrangements. 
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Appendix A 
IFDC Regional Classification 
North America Western Europe Eastern Europe Eurasia, Oceania Africa Latin America Asia 

Canada 
United States' 

Austria 
Belgium-Lux 

Albania 
Bosnia-

Armenia 
Azerbaijan 

Australia 
Christmas Island 

Sub.SaharanAfrica 
Angola 

CentralAmerica 
Bahamas 

WestAsia 
Bahrain 

Denmark 
Finland 

Herzegovina' 
Bulgaria 

Belarus 
Estonia 

Fiji 
French Polynesia 

Benin 
Botswana 

Barbados 
Belize 

Cyprus 
Iran 

France 
Germanyc 
Greece 

Croatia' 
Czech Republic' 
Hungary 

Georgia 
Kazakhstan 
Kyrgyzstan 

New Caledonia 
New Zealand 
Papua New Guinea 

Burkina Faso 
Burundi 
Cameroon 

Bermuda 
Costa Rica 
Cuba 

Iraq 
Israel 
Jordan 

Iceland 
Ireland 
Italy 
Malta 
Netherlands 
Norway 
Portugal 
Spain 
Sweden 
Switzerland 

Macedonia'-
Poland 
Serbia and 
Montenegrod 

Slovakia* 
Slovenia' 
Romania 

Latvia 
Lithuania 
Moldova 
Russia 
Tajikistan 
Turkmenistan 
Ukraine 
Uzbekistan 

Samoa Cape Verde 
Central African 

Republic 
Chad 
Comoros 
Congo 
Cote divoire 
Djibouti 
Equatorial Guinea 
Eritrea 

Dominica 
Dominican 

Republic 
El Salvador 
Grenada 
Guadeloupe 
Guatemala 
Haiti 
Honduras 
Jamaica 

Kuwait 
Lebanon 
Oman 
Qatar 
Saudi Arabia 
Syria 
Turkey 
United Arab 
Emirates 

Yemenr 
United Kingdom Ethiopia Martinique 

Gabon Mexico South A~i, 
Gambia Netherland Afghanistan 
Ghana Antilles Bangladesh 
Guinea Nicaragua Bhutan 
Guinea Bissau Panama India 
Kenya St. Chris, etc. Myanmar 
Lesotho Saint Lucia Nepal 
Liberia St. Vincent Pakistan 
Madagascar Trinidad, etc. Sri Lanka 
Malawi Virgin Islands 
Mali East Asia 
Mauritania South America Brunei Darus 
Mauritius Argentina Cambodia 
Mozambique Bolivia China 
Namibia Brazil Indonesia 
Niger Chile Japan 
Nigeria Colombia Korea, DPR 
Reunion Ecuador Korea, Republic 
Rwanda French Guiana Laos 
Senegal Guyana Malaysia 
Seychelles Paraguay Mongolia 
Sierra Leone Peru Nauru 
Somalia Suriname Philippines 
Sudan Uruguay Singapore 
Swaziland Venezuela Taiwan 
Tanzania Thailand 
Togo Viet Nam 
Uganda 
Zaire 
Zambia 
Zimbabwe 

South Africa 
Republic of 

South Africa 

NorthAfrica 

Algeria 
Egypt 
Libya 
Morocco 
Tunisia 

Developed Countries Includes N ,rth America, Western Europe, Eastern Europe, Eurasia, Japan, Israel, South Africa, Australia, and New Zealand. 
Developing Countries Includes Latin America, Asia (except Japan and Israel), Africa (except South Africa), and Oceania (except Australia and New Zealand). 
a. Consists ofthe Newly Independent States (NIS) of the former Soviet Union. 
b. Includes Puerto Rico. 
c. Includes former Federal Republic of Germany and German Democratic Republic. 
d. Newly independent states of former Yugoslavia. Serbia and 'Tontenegro is also referred to as Feleral Republic of Yugoslavia. 
e. Newly independent states of the former Czechoslovakia. 
f. Includes former Yemen Arab Republic and People's Democratic Republic of Yemen. 
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Appendix B 
Fertilzer Use, Production, and Trade by Nutrients 

Table B1. World: Nitrogen Use by Regions, 1979/80-1992/93 

1979/80 
------------

1984/85 
------- (million tons) 

1988/89 
---------

1992/93 
---------

Developed Markets 
North America 
Western Europe 
Oceania 

21.79 22.86 22.51 21.38 
11.18 11.68 10.77 11.58 
10.33 10.80 11.29 9.18 
0.28 0.38 0.45 0.62 

Reforming Markets 
Eastern Europe 
Eurasia 

11.70 
4.23 
7.47 

14.72 
4.44 

10.28 

16.26 
4.67 

11.59 

7.01 
1.76 
5.25 

Developing Markets 23.74 33.06 40.84 45.24 

Africa 
North Africa 
Sub-Saharan Africa 
South Africa 

Latin America 
Central America 
South America 

Asia 
East Asia 
South Asia 
West Asia 

1.49 
0.70 
0.39 
0.40 
2.66 
1.36 
1.31 

19.59 
13.63 
4.73 
1.23 

1.86 
0.95 
0.50 
0.41 
3.20 
1.77 
1.43 

28.00 
18.99 
7.12 
1.89 

2.09 
1.09 
0.62 
0.38 
3.81 
1.95 
1.86 

34.94 
23.25 

9.39 
2.31 

2.14 
1.01 
0.77 
0.36 
3.58 
1.79 
1.79 

39.52 
25.71 
11.04 

2.77 

World 57.22 70.65 79.61 73.63 

Note: Totals may not add due to rounding. 

Source: Derived from FAO data. 
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Table B2. World: Phosphate Use by Regions, 1979/80-1992/93 

1979/80 
-------------

1984/85 
------ (million tons) 

1988/89 
----------

1992/93 
--------

Developed Markets 
North America 
Western Europe 
Oceania 

13.16 11.43 10.58 9.32 
5.56 4.95 4.35 4.64 
6.32 5.38 5.20 3.68 
1.28 1.10 1.03 1.00 

Reforming Markets 
Eastern Europe 
Eurasia 

8.47 
2.99 
5.48 

9.47 
2.84 
6.63 

11.25 
2.69 
8.56 

4.27 
0.59 
3.68 

Developing Markets 

Africa 

9.57 

0.95 

13.13 

1.20 

16.16 

1.17 

17.94 

1.13 
North Africa 
Sub-Saharan Africa 
South Africa 

Latin America 
Central America 
South America 

Asia 
East Asia 
South Asia 
West Asia 

0.31 
0.20 
0.44 
2.48 
0.40 
2.07 
6.14 
3.67 
1.56 
0.91 

0.46 
0.32 
0.42 
2.42 
0.56 
1.85 
9.51 
5.75 
2.48 
1.28 

0.49 
0.37 
0.32 
2.74 
0.61 
2.13 

12.25 
7.38 
3.42 
1.45 

U.38 
0.46 
0.30 
2.34 
0.44 
1.90 

14.47 
9.16 
3.67 
1.63 

World 31.20 34.02 37.99 31.53 

Note: Totals may not add due to rounding. 

Source: Derived from FAO data. 
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Table B3. World: Potash Use by Regions, 1979/80-1992/93 

1979/80 1984/85 1988/89 1992/93 
-------------------- (million tons)-------------------

Developed Markets 12.24 11.54 10.91 9.37 
North America 6.01 5.43 4.75 4.95 
Western Europe 6.00 5.82 5.90 4.14 
Oceania 0.23 0.29 0.26 0.28 

Reforming Markets 7.29 8.96 9.79 3.75 
Eastern Europe 2.88 2.79 2.75 0.52 
Eurasia 4.41 6.17 7.04 3.23 

Developing Markets 4.53 5.39 7.35 7.66 
Africa 0.35 0.43 0.46 0.50 

North Africa 0.08 0.10 0.13 0.11 
Sub-Saharan Africa 0.14 0.19 0.19 0.26 
South Africa 0.13 0.14 0.14 0.13 

Latin America 1.60 1.67 2.19 1.99 
Central America 0.30 0.40 0.41 0.28 
South America 1.30 1.28 1.78 1.70 

Asia 2.58 3.29 4.70 5.17 
East Asia 1.83 2.22 3.35 3.93 
South Asia 0.68 0.97 1.21 1.04 
West Asia 0.07 0.09 0.14 0.20 

World 24.05 25.90 28.04 20.78 

Note: Totals may not add due to rounding. 

Source: Derived from FAO data. 
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Table B4. World: Nitrogen Production by Regions, 1979/80-1992/93 

1979/80 
-----------------

1984/85 
-------- (million tons)------------------

1988/89 1992/93 

Developed Markets 
North America 
Western Europe 
Oceania 

25.29 26.48 27.97 
12.89 13.91 15.73 
12.19 12.30 11.94 
0.21 0.27 0.30 

26.41 
16.68 

9.39 
0.34 

Reforming Markets 
Eastern Europe 
Eurasia 

14.64 
5.57 
9.07 

19.48 
6.34 

13.14 

22.19 
6.58 

15.61 

14.40 
3.72 

10.68 

Developing Markets 

Africa 
North Africa 
Sub-Saharan Africa 
South Africa 

Latin America 
Central America 
South America 

Asia 
East Asia 
South Asia 
West Asia 

19.68 

0.84 
0.31 
0.10 
0.43 
1.50 
0.87 
0.63 

17.34 
12.85 
2.90 
1.59 

28.54 

1.80 
1.23 
0.10 
0.48 
2.62 
1.47 
1.14 

24.12 
16.38 
5.49 
2.25 

35.55 

2.14 
1.36 
0.35 
0.44 
3.20 
1.78 
1.42 

30.21 
18.69 
8.66 
2.86 

39.11 

2.48 
1.70 
0.37 
0.41 
2.92 
1.71 
1.22 

33.71 
20.87 

9.68 
3.16 

World 59.62 74.51 85.72 79.93 

Note: Totals may not add due to rounding. 

Source: Derived from FAO data. 
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Table B5. World: Phosphate Production by Regions, 1979/80-1992/93 

1979/80 1984/85 1988/89 1992/93 
-------------------- (million tons) -------------------

Developed Markets 17.16 16.29 15.59 14.41 
North America 9.79 10.32 10.04 11.08 
Western Europe 6.00 5.07 4.58 2.79 
Oceania 1.37 0.90 0.97 0.54 

Reforming Markets 8.73 9.96 11.74 6.21 
Eastern Europe 2.80 2.86 2.80 0.82 
Eurasia 5.93 7.10 8.94 5.39 

Developing Markets 7.38 10.25 14.04 14.20 
Africa 1.12 1.58 2.51 2.39 
North Africa 0.60 1.00 1.99 1.89 
Sub-Saharan Africa 0.08 0.08 0.11 0.16 
South Africa 0.44 0.50 0.40 0.34 

Latin America 1.60 1.79 1.85 1.58 
Central America 0.24 0.26 0.40 0.39 
South America 1.36 1.53 1.45 1.19 

Asia 4.66 6.88 9.68 10.23 
East Asia 3.35 4.18 5.69 6.32 
South Asia 0.87 1.46 2.46 2.49 
West Asia 0.44 1.24 1.53 1.42 

World 33.26 36.49 41.38 34.82 

Note: Totals may not add due to rounding. 

Source: Derived from FAO data. 
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Table B6. World: Potash Production by Regions, 1979/80-1992/93 

1979/80 
-----------------

1984/85 
-------- (million tons)------------------

1988/89 1992/93 

Developed Markets 
North America 
Western Europe 
Oceania 

18.39 17.52 17.75 
9.31 8.57 9.20 
9.08 8.95 8.55 
0.00 0.00 0.00 

14.07 
8.23 
5.84 
0.00 

Reforming Markets 
Eastern Europe 
Eurasia 

6.64 
0.00 
6.64 

9.78 
0.00 
9.78 

11.30 
0.00 

11.30 

7.09 
0.13 
6.96 

Developing Markets 

Africa 
North Africa 
Sub-Saharan Africa 
South Africa 

Latin America 
Central America 
South America 

Asia 
East Asia 
South Asia 
West Asia 

0.83 

0.00 
0.00 
0.00 
0.00 
0.02 
0.00 
0.02 
0.81 
0.02 
0.00 
0.79 

1.38 

0.00 
0.00 
0.00 
0.00 
0.02 
0.00 
0.02 
1.36 
0.03 
0.00 
1.33 

2.11 

0.00 
0.00 
0.00 
0.00 
0.06 
0.00 
0.06 
2.05 
0.05 
0.00 
2.00 

2.35 

0.00 
0.00 

0.00 
0.11 
0.00 
0.11 
2.24 
0.15 
0.00 
2.09 

World 25.85 28.68 31.16 23.51 

Note: Totals may not add due to rounding. 

Source: Derived from FAO data. 
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-------------------- 

Table B7. World: Net Nitrogen Importsa by Regions, 1979/80-1992/93 

1979/80 1984/85 1988/89 1992/93 
(million tons) -------------------

Developed Markets 
North America 
Western Europe 
Oceania 

(2.09) 
(0.81) 
(1.34) 
0.06 

(2.49) 
(0.97) 
(1.68) 
0.16 

(0.92) 
(0.67) 
(0.45) 
0.19 

0.21 
(0.39) 
0.20 
0.39 

Reforming Markets 
Eastern Europe 
Eurasia 

(1.89) 
(L09) 
(0.80) 

(3.51) 
(1.66) 
(1.85) 

(4.31) 
(1.89) 
(2.41) 

(6.67) 
(1.72) 
(4.94) 

Developing Markets 4.72 5.68 5.48 6.87 
Africa 

North Africa 
Sub-Saharan Africa 

0.67 
0.37 
0.31 

(0.05) 
(0.39) 
0.41 

(0.05) 
(0.25) 
0.27 

(0.36) 
(0.73) 
0.40 

South Africa 
Latin America 

(0.01) 
1.14 

(0.07) 
0.74 

(0.06) 
0.71 

(0.03) 
0.68 

Central America 0.48 0.38 0.20 0.01 
South America 

Asia 
East Asia 

0.66 
2.91 
1.07 

0.36 
4.99 
3.14 

0.51 
4.82 
5.15 

0.67 
6.56 
5.21 

South Asia 1.97 2.11 0.30 1.55 
West Asia (0.13) (0.26) (0.63) (0.21) 

World 0.74 (0.32) 0.25 0.42 

a. Imports minus exports. 

( ) = net exports. 

Note: Totals may not add due to rounding. 

Source: Derived from FAO data. 

67
 



Table BS. World: Net Phosphate Importsa by Regions, 1979/80-1992/93 

1979/80 
-----------------

1984/85 
-------- (million tons)------------------

1988/89 1992/93 

Developed Markets 
North America 
Western Europe 
Oceania 

(2.95) 
(3.40) 
0.47 

(0.01.) 

(4.24) (3.11) 
(4.83) (4.11) 
0.38 0.76 
0.20 0.24 

(2.52) 
(4.30) 
1.23 
0.55 

Reforming Markets 
Eastern Europe 
Eurasia 

(0.11) 
0.09 

(0.21) 

(0.02) 
0.10 

(0.12) 

(0.02) 
0.04 

(0.06) 

(1.45) 
(0.22) 
(1.23) 

Developing Markets 

Africa 
North Africa 
Sub-Saharan Afica 
South Africa 

Latin America 
Central America 
South America 

Asia 
East Asia 
South Asia 
West Asia 

2.09 

(0.17) 
(0.30) 
0.16 

(0.03) 
0.90 
0.18 
0.72 
1.36 
0.27 
0.58 
0.50 

3.32 

(0.33) 
(0.51) 
0.27 

(0.08) 
0.64 
0.29 
0.34 
3.01 
1.57 
1.29 
0.15 

2.43 

(1.23) 
(1.39) 
0.28 

(0.12) 
0.81 
0.20 
0.60 
2.84 
1.76 
0.99 
0.09 

3.94 

(1.21) 
(1.47) 
0.31 

(0.05) 
0.77 
0.13 
0.64 
4.39 
2.90 
1.29 
0.21 

World (0.96) (0,95) (0.71) (0.03) 

a. Imports minus exports. 

( ) = net exports. 

Note: Totals may not add due to rounding. 

Source: Derived from FAO data. 
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Table B9. World: Net Potash Importsaby Regions, 1979/80-1992/93 

1979/80 1984/85 1928/89 1992/93 
-------------------- (million tons) .------------------

Developed Markets (4.37) (3.46) (4.58) (2.66) 
North America (2.45) (2.15) (3.31) (2.90)
Western Europe (2.17) (1.61) (1.56) (0.05) 
Oceania 0.25 0.29 0.29 0.29 

Reforming Markets 0.53 0.03 (0.49) (2.63)
Eastern Europe 2.52 3.12 3.06 0.51 
Eurasia (1.99) (3.08) (3.55) (3.15) 

Developing Markets 3.67 4.35 5.67 6.16 
Africa 0.37 0.51 0.49 0.54 

North Africa 0.09 0.13 0.15 0.10 
Sub-Saharan Africa 0.16 0.20 0.21 0.30 
South Africa 0.13 0.18 0.13 0.14 

Latin America 1.60 1.74 2.27 2.00 
Central America 0.32 0.44 0.44 0.29 
South America 1.28 1.29 1.83 1.71 

Asia 1.70 2.11 2.90 3.62 
East Asia 1.86 2.38 3.59 3.99 
South Asia 0.57 1.01 1.16 1.24 
West Asia (0.73) (1.28) (1.85) (1.61) 

World (0.17) 0.92 0.59 0.87 

a. Imports minus exports. 

( ) net exports. 

Note: Totals may not add due to rounding. 

Source: Derived from FAO data. 
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