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A (NH3):

Agricultural land.

AN:

Arable land:

Arable land and land
under permanent Crops:

AS:

Base diagram:

Bulk fertiiizer:

Bulk-blended fertilizer:

CAN:

Cluster analysis:

Commercial fertilizer:

Glossary

Ammonia

In addition to the categories mentioned in "Arable
land and land under permanent crops”, this
includes land under permanent meadows and pastures.

Ammonium nitrates

Refers to land under temporary crops, temporary
meadows for mowing or pasture, land under market
and kitchen gardens and land temporarily fallow or
lying idle.

This includes land under temporary crops.
temporary meadows for moving pastures, land under
market and kitchen gardens, land temporarily
fallow or lying idle and also under permanent
Crops.

Ammonium sulphates

A schematic representation of an industrial
system. Depicts all the components of the system
from demand for final products through to primary
inputs. Illustrates the linkages between each
component as well as the area of action of
government policies. The base diagram permits a
view of the integrated character of an industrial
system.

Refers to unpacked fertilizer.

Two or more granular fertilizers of similar size
mixed together to form a compound fertilizer.

Calcium ammonium nitrate

A statistical technique for grouping objects
according to readings on more than one variable

Refers to a material containing at least one of
the primary nutrients in a form assimilable or
"available" to plants in known amounts.




Complex fertilizers:

Compound fertilizer:

Country group:

CPEs:
DAP:

Developing Africa:

Development pattern:

DSP:

Fertility of soils:

Fertilizer:

Fertilizer nutrient:

Fertilizer production:

FERTIS:
GR:

Grade:

Granular fertilizer:
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Refers to the compound fertilizer formed bv mixing
ingredients that react chemically.

Fertilizer containing two or more nutrients.

A number of countries from a sample which based on
a pre-defined set of characteristics (in this case
FERTIS components) are more similar than the other
objects in thc sample.

Centrally planned economies
Di-ammonium phosphate

Here includes all the countries cf the African
continent with the exception of South Africa and
Namibia. At the time of the preparation of this
report Namibia was not an independent state.

The sum of readings on the level of development of
all components making up an industrial system.

Double super phosphate

Refers to the ability of soils to supply the
plants with the essential nutrients needed to
complete their life cycle.

Any material, organic or inmorganic, natural or
synthetic, that furnishes plants with one or more
of the chemical elements necessary for normal
growth. In this document the term "fertilizer”
will be used in the sense of commercial fertilizer.

One of the three primary plant nutrients (N, P and
K).

Refers to production based on ammonia, phosphoric
acid or rock phosphate.

Fertilizer industrial system

Ground phosphate rock

The grade of a fertilizer is the nutrient content
expressed in weight percentages of N, P05, and

K20 in that order.

Refers to fertilizer in the form of particles,
usually within the range of 1- 4 mm in diameter.




Indicative programme:

Industrial system:

KCL:
K50:

Macronutrients:

MAP:

Micronutrients:

Mixed fertilizer:

MOP:

NA:

- wvii -

The second stage of the programme appreoach. The
programme is integrated in nature and comprises
appropriate investments, technical assistance and
policy prescriptions. The programme is
"indicative” of the sectoral pattern of
development in other countries of the same
typology group identified during the first stage
of the programme approach, namely the preparation
of sectoral typologies (see "The Application of a
Programme Approach to Technical Assistance Project
Identification and Formulation", UNIDO/APP,
October 1988).

The sum of productive capacities, supportive
infrastructure and flows of goods and services
resulting in the production of a given industrial
output. Comprises one entire sector or several
interlinked sectors or subsectors. The industrial
system is composed of a set of production
components, an institutional and policy

framework. The components of a system are highly
interdependent, in that any change in one
component tends to modify the whole system.

Potassium chloride or muriate of potash.

Potash

Refers to nutrients required in relatively large
amounts such as nitrogen, phosphorus, potassium,
calcium, magnesium, carbon. hydrogen and oxygen.
Of these, carbon, hydrogen and oxygen are
available from air and water.

Mono ammonium phosphate

Refers to elements required in small quantities.
These are also known as trace elements.

Refers to the compound fertilizer formed by
mechanical mixing without chemical reaction.

Muriate of potash
Nitrogen

Nitric acid




NOP:
NP:
NPK:

P,05:

PA:
Plant nutrient:
Primary nutrients:

Programme approach:

SA:
Secondary nutrients:

Sectoral typologies:

Simple disaggregaticn:

SOP:
SSP:

Straight fertilizer:

System:
Trace elements:
TSP:

u:
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Nitrate of potash
Nitrogen and phosphate
Nitrogen, phosphate and potash

Refers to the phosphate nutrient. It is an
oxide of phosphorous.

Phosphoric acid

Any of the elements essential to plant growth.
Refers to nitrogen, phosphorus and potassium.

A methodology aiming to promote the integrated
development of industrial systems. Comprises
three interrelated stages which should usually be
undertaken consecutively. The concept underlying
all three stages is that of an industrial system.
The development of an industrial system requires
simultaneous actions across all components of the
system to eliminate constraints affecting the
operation of the system as a whole.

Sulphuric acid

Refers to calcium, magnesium and sulphur.

Refers to the application of the first stage of
the programme approach. Involves identification
of groups of countries with homogeneous
development patterns in a given sector from among

a lr~ge number of countries.

Refers to the identification of the components and
the interlinkages of a given industrial system.

Sulphate of potash
Simple superphosphate

Fertilizer containing only one nutrient, e.g. urea
or superphosphate.

See "Industrial system”.
See "Micronutrients”
Triple superphosphate

Urea




EXECUTIVE SUMMARY

The present study provides an assessment of and strategy design for the
development of the fertilizer industrial system in developing Africa. The
study was prepared as the first stage in the application of the Programme
Approach to programming the 1990/1991 biennium for the Industrial Development
Decade for Africa (IDDA). Equivalent sectoral typology work has been carried
out in other African agro-industries, namely agricultural machinery,
pesticides and agro-food processing industries.

The Programme Approach entails the disaggregation of an industrial system
into its component parts, permitting a quantitative assessment of each
component, the relationship between components and the linkages existing
between components and the rest of the economy. Twelve components were
identified as making up the fertilizer industrial system. Variables were then
selected to provide a quantitative description of the level of development of
each component. Multivariate statistical methods were applied to these
variables with the aim of identifying homogeneous patterns of development in
the fertilizers industry.

The main output of the report was the identification of ten distinct
patterns of development in the fertilizers industry and the design of pattern
specific development strategies. Policy prescriptions as well as technical
assistance and investment activities required to implement pattern-specific
development strategies were alsc detailed. In addition to the formulation of
development programmes, the classificatory technique used here can facilitate
the design of means for promoting econcmic co-operation between the countries
studied. Furthermore, the study will assist in indicating countries suitable
for the repetition of strategies successfully implemented in other countries
having the same development pattern.

The study has a number of potential clients. Firstly, it can be used as
a tool in the industrial planning exercise to be undertaken by African
governments programming priority sectors in the context of the second
Industrial Development Decade for Africa (IDDA Il). Government offices
responsible for planning fertilizer industry development and overviewing the
daily operations of the industry can rectly use the study’s output for
programming the system and setting priorities for action in an integrated
manner. Developing countriec can likewise use the study as a means of
learning from the development experience of countries facing a similar range
of problems. The study will also be useful to international technical
assistance agencies and aid-giving financial organizations in designing
integrated programmes for groups of countries rather than for individual
countries. Government and business alike may also find a practical benefit in
the methodological approach applied in the study.




1. INTROT UCTION

1.1 Background and overview

The present study analyses one of the most important industrial input
systems for the development of African agriculture. The analysis of Africa’s
fertilizer industry is here undertaken using the UNIDO pr-zramme approach.
This approach has been developed with the goal of increasing the impact of
technical assistance and investment projects. The programme approach
comprises three interrelated steps; sectoral typologies, indicative programmes
and quantitative integrated sectoral programmes. The first of these steps,
the sectoral tygpology, is used in this study.

The objective of a sectoral typeology is to group countries according to
similarities in patterns of development of a given industrial system. An
industrial system is conceptualized as the sum of goods and services flows
resulting in a given industrial product. An industrial system may comprise
one or several sectors. For example, in the case of the fertilizers
industrial system (FERTIS) it is clear that chemical, mining and agricultural
sectors are involved, either from the supply or demand side.

Much classificatory work related to developing countries is of a
univariate and frequently macro-economic nature. Countries are often grouped
according to single measures of national income, rate of growth of exports,
rates of literacy and infant mortality, regional location and even language.
Such categories are of limited utility in the identification and formulation
of technical assistance and investment projects.

However, the sectoral typologies employed under the programme approach
focus on an industrial system and are of a multivariate character,
simultaneously assessing the performance of each component within the
industrial system. The use of multivariate statistical tools in comparing the
constituent elements of an industrial system across a number of countries
provides classifications which facilitate the identification and formulation
of technical assistance and investment needs. The uses and advantages of such
classifications are outlined below:

- To provide a basis for designing pattern-specific development
strategies.

- To provide developing countries with a means of assessing and drawing
on the development experience of other countries.

- To facilitate the design of programmes of technical assistance and
investment projects.

- To facilitate the design of means for promoting economic co-operation
between developing countries.

- To indicate which countries would be suitable for the repetition of
strategies successfully implemented in a country having the same
development pattern.
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The choice of the fertilizers industrial svstem as the subject of this
study was made on account of the priority placed con agro-rclated industries
and input subsystems bv African countries in the context of the Industrial
Development Decade for Africa (IDDA)L/. United Nations Programme of Action for
African Econcmic Recovery and Development (UNPAAERD) 2/ and the African
Priority Programme of Economic Recovery (APPER) .

The major outputs of the study are:

- An assessment of the fertilizer industrial system in forty-three
African countries and the identification of ten developuent patterns from
amongst these forty-three countries (although 5G African countries were
considered., inadequate coverage of the data only permitted analysis on 43
countries). The country groupings identified reflect similarities of an
industrial nature rather than of a geographical, political or purely
macro-economic character. The similarities identified in fertilizer industry
development reflect a range of industrial indicators rather than anv single
measure of fertilizer industry development.

- The basis for development strategies specific to each of the ten
identified patterns of fertilizer industry, development.

- A description of actions required to realize these strategies in terms
of investments, technicai assistance, policies and options for the promotion
of industrial co-operation among the countries studied.

- Demonstration of a methodology whereby changing patterns of
development in Africa’s fertilizer industrial system can be consistently
evaluated. This will provide a methodological tool for the ongoing
formulation of appropriate and integrated packages of technical assistance,
investments and policy prescriptions.

The most beneficial output of this study. which differentiates the study
from conventional approaches, is the set of development strategies and ictions
corresponding to each development pattern. Furthermore, by analyzing the
fertilizer industrial system as an integrated whole it is hoped that the
resulting development strategies and actions will themselves be of an
integrated character and hence that the likelihood of achieving significant
impact will be enhanced. A further beneficial output is the empirical
assessment at the regional level of the process of fertilizer industry
development .

The study has a number of potential clients. Firstly. it can be used as
a tool in the industrial planning exercise to be undertaken by African
governments programming priority sectors in the context of the second
Industrial Development Decade for Africa (IDDA I1). Government offices
responsible for planning fertilizer industry development and overviewing the
daily operations of the irdustry can directly use the study’s output for

l/  See UNIDO Programme Budget 1990/1991, document GC period 3/10,
paragraph 27.

2/ See the General Assembly Resolution S - 13,2, July lst 1986.

3/ See Africa Priority Programme of Economic Recovery 1986-1990,
A/40/666 Annex 1.
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programming the system and setting priorities for action in an integrated
manner. Developing countries can likewise use the studv as a means of
learning from the development experience of countries facing a similar range
of problems. The study will also be useful to international technical
assistance agencies. aid-giving and financial organizalions in designing
integrated programmes for groups of countries rather thau for individual
countries. Government and business alike may also find a practical benefit in
the methodological approach applied in the study.

1.2 Structure of the report

This introductory chapter is followed by a chapter presenting an overview
of the African fertilizer industrial svstem. Chapter 2 places the African
fertilizer industrial system in the global context. comparing its position and
recent performance with that of other developing and developed regions.
Chapter 2 describes producticn. trade and consumption of fertilizers in Africa
as well as salient features of the main African producers. Those factors
affecting agriculture and the consumption of fertilizers are examined in
detail. Potential development of the fertilizers industrial svstem in Africa
is assessed through an examination of raw materials availability, general and
industrial infrastructure. manpower, 2nergy and water supply. Environmental
aspects of fertilizer industry development are considered towards the end of
the chapter. Constraints to further development in this industry which are
particular to the African case are commented on throughout chapter 2.

Chapter 3 provides a detailed description of the operations of the
fertilizers industrial system. While of a technical nature. the text is
accessible to the non-specialist reader. A detailed description is made of
the twelve interlinked components which make up the fertilizer industrial
system. The variables used to quantitatively describe each component during
the application of multivariate statistical techniques are briefly commented
upon. Two further sets of variables of particular use in strategy
formulation, namely constraint and enhancement variables, are also described.
The constraint variables are connected with important bottlenecks to the
development of the fertilizer industrial system while the enhancement
variables represent factors favourable to the development of the system.
Limitations imposed on the study by uneven data coverage are also noted.

Chapter 4 presents the results of the classificatory exercise. The ten
country groups identified are described in detail with emphasis being placed
on the factors which give each country group a distinct development pattern.

Chapter 5 presents development strategies specific to each of the country
groups identified. Technical assistance, investments and policy prescriptiors
best suited to the amelioration of each group’s specific constraints are
described in this chapter.

It should be noted that data for 1986 has been used throughout the
report. This was the last year for which data was of sufficiently wide
availability for African countries.




2. OVERVIEW OF THE FERTILIZER INDUSTRIAL SYSTEM IN AFRICA

2.1 Introduction

There is growing concern over how to feed an expanding world population.
This problem is particularly urgent for low-income developing countries where
a large share of new food demand is created. The Food and Agricultural
Organization (FAO) states that the world has the potential to feed a
population of 6.2 billion in the year 2000 moderately better than it fed 4.4
billion in 1984. However, in order to realise this potential, developing
countries will have to double their food production in order to keep pace with
population growth.

If this goal cannot be achieved, the number of seriously undernourished
people in the world could be as high as 600 million by the year 2000, the Far
East and Africa being the regions worst hit. Conditions generally in the
world are favourable for a sustained increase in food production and advances
in food production technology make it possible for mankind to eradicate hunger
within the next ten to twenty years. Sufficient fertilizer supplies, along
with other yield increasing agricultural technologies, are available to
support this goal. The African population of over 570 million in 1986 is
projected to increase to around 870 million by the year 2000. The continent
must intensify agricultural operations to produce additional food. In many
African countries agricultural exports are the principal source of foreign
exchange earnings. The ability of the agricultural sector to supply domestic
demand for food and raw materials and produce a surplus for export is of vital
importance for African nations. This can be done by increasing yields on
cultivated land, expanding cultivated land where vossible and increasing
cropping intensity. In addition to food production, agriculture can produce
materials for energy-generation such as methane biogas, alcohcl and bhiomass to
replace non-renewable sources such as petroleum. Increasing both the acreage
and yield of existing land will require that large quantities of fertilizers
become available to the farmer in the right kinds and at the proper time.

The fertilizer industry is a complex system consuming large amounts of
raw materials, energy, capital and manpower. Furthermore, the system involves
the storage, transport and distribution of large amounts of manufactured final
products and can only be developed successfully through complex actions
related simultaneously to mining, refining, energy, transport and the
engineering subsectors. Proper logistics are of key importance in FERTIS
development even if the country is primarily a fertilizer importer.
Distributional infrastructure and capabilities must reach consumers and may
begin with the infrastructure of a sea-port such as vessels, terminals, and
unloading facilities, through to a transportation network and transportation
fleet and ending with storage facilities in the remotest areas if needs be.

This chapter positions African countries within the world fertilizers
context by giving an overview of the production, consumption and trade of
fertilizers in the continent.

2.2 Production of fertilizers in Africa

Table 2.1 presents data on world and regional production of NPK
fertilizers in 1986. The table clearly illustrates the limited extent of
fertilizers production in Africa which accounts for a mere 2.4 % of world




production. The position of developing Africa is weaker still. contributing
only 1.9 X of world fertilizers production. The absence of potassium related
fertilizer production in Africa is also noteworthy.

Table 2.1 Production of NPK fertilizers in the world in 1986
(thousands of metric tonnes)

N P70q K70 NPK Share %
Western Europe 11282 4717 4897 20896 14,60
Eastern Europe 22306 11597 13713 47615 33,40
Africa Total 1664 1832 0 3496 2,40
Developing Africa 1300 1470 0 2760 1.90
North America 13042 8513 8251 300106 21,30
Central America l674 263 0 1937 1,40
South America 1358 1654 11 3022 2,10
Middle East 1761 720 1926 4406 3,10
Asia CPEs 12231 2521 25 14776 10,40
South and East Asia 11290 3860 0 15149 10,60
Oceania 253 788 0 1041 0.70
WORLD TOTAL 717460 36460 28820 142740 100

Source: FAO, Yearbook 1987

2.2.1 Production processes used

There are three distinct routes in the manufacture of nitrogen fertilizer:
-ammonia (A) with carbon dioxide to urea (U)

-~ammonia to nitric acid (NA) ammonium nitrate (AN)/calcium ammonium
nitrate (CAN)

-ammonia (A) with sulphuric acid (SA) to ammonium sulphate (AS).

All three routes are used in Africa. The routes to ures and ammonium
nitrate are of almost equal importance. There is, however, a slight advantage
with AN/CAN products as these can be manufactured more flexibly both from
imported ammonia and from ammonia produced through water electrolysis since
there is no need to use carbon dioxide to produce urea.

Of the three straight potash fertilizers i.e. muriate of potash (MOP),
sulphate of potash (SOP) and nitrate of potash (NOP), rone is produced in
Africa. The most widely used is potassium chloride (KCl), known as muriate of
potash (MCP).

As far as sulphuric acid is concerned, the process of sulphur (brimstone)
hurning with air predominates in Africa. However, sulphuric acid is also
produced from pyrites and through utilization of sulphur-bearing smelter
off-gasses, although on a much lower scale.




Ammonia produced in fertilizer plants and complexes has many industrial
applications. Ammonium nitrate is employed as an industrial explosive in coal
mines and limestone quarries producing both coal necessary for the generation
of steam used in fertilizer complexes and limestone which is itself the source
of agricultural lime used for improving soil fertility.

Urea is used for the production of plastics such as melamine and
urea-formaldehyde resins. Ammonium sulphate, which in industrialised
countries is mainly a by-product of the caprolactam process. is manufactured
in Africa through synthesis of ammonia and sulphuric acid. Though the
importance of ammonium sulphate is less than that of ammonium nitrate or urea,
it can be used for sulphur deficient African soils.

The balance of nitrogen fertilizers manufactured in Africa comes from the
production of complex NP and NPK fertilizers, mostly through the reaction of
ammonia with phosphoric acid to yield di-ammoanium phosphate (DAP) or
mono -ammonium phosphate (MAP).

Superphosphates, single (SSP). double (DSP) ana triple (TSP) are straight
phosphate fertilizers widely produced in Africa, DSP being of lesser
importance in terms of producticn.

Phosphoric acid is used in the manufacture of many industrial chemicals
and products. For example, sodium tripolyphosphate and other phosphates are
used in soap, washing powders and detergent industries.

There are many opportunities to produce complex fertilizers based on
phosphate rock and phosphoric acid, as is illustrated in figure 2.1 below.
Wet phosphoric acid technology, based on a reaction of phosphate rock with
sulphuric acid is most commonly used process in Africa.

Figure 2.1 Processing options for the production of
complex fertilizers based on phosphate rock

H,50,

Single
? superphosphate {SSP)

Triple
superphosphate (TSP}

Monoammontum
phosphates (MAP)

H,50,
l . Drammonwum
Wet phosphate (DAP)
process
H,50,
Phosphate Phosphoric J/ o Ammonium sulphate
rock acd 7 phosphate .
T HNO,
hermal
process J, > :ir‘v'\:r:gmum phosphate
Urea
& Urea ammonium
7 phosphate
\ 4
Superphosphoric
acid
v l
TSP
Liquid fe tilszers HNO,
¢ —> Nitrophosphate

Source: UNIDO - Development and Transfer of Technology Series No. 8,
troceas Technologies for Phosphate Fertilizers. New York, 1978.




2.2.2 Primary nutrients - synthesis

There are twelve producers of NPK fertilizers in Africa manufacturing
altogether some 2.7 million mt of NP fertilizers. In alphabetical order these
are: Algeria, Cote d’'lIvoire, Egypt, Libya. Mauritius. Morocco. Nigeria.
Senegal , Tanzania, Tunisia, Zambia and Zimbabwe. Table 2.2 illustrates
production, consumption and trade in fertilizers in the twelve producing
countries. Salient features of the fertilizers industrial system in each of
the twelve countries are commented on below.

Algeria produces both ammonia and phosphoric acid. Production of
fertilizers in 1986 amounted to 166.000 mt of NP, with 112.000 mt being of
nitrogen fertilizer. Total fertilizer production covered 61% of local
consumption. Imports of nitrogen exceeded exports. However, Algeria is
self-sufficient in nitrogen fertilizers. Production of phosphate amounted to
50% of consumption and all potash requirements weve impnrted. The additional
ammonia capacity in Annaba is likely to be directed towards the export market
as Algeria already exports ammonia. The new plant has a capacity of 272,000
mt of nitrogen.

Cote d'Ivoire does not produce ammonia or phosphoric acid. Production of
nitrogen fertilizers is based on imported ammonia and sulphur. Single
superphosphate (SSP), and compound granulated NPK are also produced.
Fertilizer production amounted to over 12% of local consumption in 1986.
Exports of fertilizers were repcrted for 1986, making the fertilizer balance
in this country unclear.

Egypt produces nitrogen fertilizers on a large scale. Nitrogen
fertilizer accounted for over 80% of its total fertilizers production in 1986,
the balance being phosphate fertilizers. Potash is imported. Fertilizer
production covered over 90% of local consumption. There is some export of
phosphate and import of nitrogen fertilizers. Egypt is also an important
producer of ammonia, with phosphoric acid being produced in small amounts.
747,000 mt of ammonia-derived nitrogen capacity is planned to come on stream
during the early 1990s. Much of this excess capacity will be directed towards
ammonium nitrate manufacture. There are two ammonium nitrate projects at Abu
Quir and Suez having a total capacity of 464,000 mt of nitrogen and due to
come on stream in the early 1990s.

Libya is a large-scale producer of ammonia and nitrogen fertilizers
(urea). Production of nitrogen fertilizers far exceeds local consumption.
The surplus of nitrogen is exported. Small quantities of phosphate and potash
are imported and there is no production of phosphate or potash fertilizers.
Another important nitrogen complex at Sirte has been suspended. The complex
has a total planned ammonia capacity of 750,000 mt of nitrogen contained in
two plants, with down-stream units for urea production, two NPK plants, a
sulphuric acid plant and an ammonium sulphate plant.

Mauritius produced about 10,000 mt of nitrogen fertilizers in 1986 (AN)
based on imported ammonia. Being self-sufficient in nitrogen, Mauritius
imports straight phosphate and potash fertilizers for its downstream NPK
compound granulation plant.




Table 2.2

Fertilizers Production. Imports. Exvorts and Consumption of the twelve African producing coutries in 1986

{1n 2e801C fonnes ]
PRODUCTION [MPRTS EXPORTS CONSURPTION PRODUCTION NPK/
Nitrogen Phosphate TOTAL  Nitrogen Phosphate Potash  TOTAL Nitrogen Phosphate  TOTAL Nitrogen Phosphate  Potash  TOTAL CONSUNPTION WPK (in percentage)
Algeria 112490 53800 166290 18192 88789 56650 164220 12060 12060 112680 105800 53180 271660 61
Cote D'Ivoire 1000 2100 1700 10800 8000 11700 16500 3800 800 7600 8000 1000 15000 30000 12
Bypt 601850 128100 79950 53600 M0 90800 6500 6500 655450 121600 30100 807150 90
Litya 2350 23340 ml 13800 800 22310 223000 223000 2810 12800 800 39410 609
Kwitius 10079 10079 571 n 19047 N8 205 003 9889 3687 170 25306 40
Norocco 3060 466500 525560 110700 62300 173000 15290 235610 350900 15340 118550 51000 322890 163
Nigeria 5000 500 146000 87000 17600 250600 3800 3800 173000 92000 30000 295000 2
Senegal 5600 10000 15500 1900 2000 6900 5800 5800 7500 7500 6000 21000 J
fanzania SO 4699 10399 18548 298 1385 A 530 11854 2N 048 2
Nnista 146000 631000 11000 199 1% 10152 101030 574463 675493 {7110 57800 1000 105910 ™
tasbia 286 W6 A0 12680 580 59870 516 16492 6668 76976 19
lisbabve nes a1l 121035 129 11040 439 30 80 1160 81885 Qns 33205 157865 n

SOURCE: FAO, Yearbook 1987, ®




.9 -

Morocco is a large producer of phosphoric acid and phosphate
fertilizers. Nitrogen fertilizers (MAP/DAP) are produced on the basis of
imported ammonia. Production of phosphate fertilizers was four times higher
than local consumption. The surplus is exported. In 1986, some nitrogen and
all potash fertilizers were imported.

In 1986 Nigeria was reported as a small prc.ucer of phosphate fertilizers
(5.000 mt of Py05 in single superphosphate), and as a huge importer of
nitrogen, phosphate and potash. Over 22G,000 mt of NPK was imported in 1986.
With its new nitrogen complex at Onne (ammonia plant capacity of 272,000 mt of
nitrogen., with downstream urea and NPK plants) put into operation in 1987/88,
Nigeria can supply its demand for NPK reported as 295,000 mt in 1986. Nigeria
is still dependent, however, on imports of phosphoric acid and potash. There
are already plans for an additional 228,000 mt capacity urea plant, again
located at Onne, expected to come on stream in the early 1990s.

As with Morocco, Senegal produces phosphoric acid, basing its production
of nitrogen fertilizers on imported ammonia and potash. Total production of
NP (DAP and TSP) was around 16,000 mt, almost equalling local consumption of
NPK.

Tanzania produced only 10,000 mt of NPK fertilizers in 1986, supplying
25% of local consumption. Production is based on imported ammonia, sulphur
and potash. Phosphate rock is delivered from local mines. An ammonium
sulphate and a small phosphoric acid unit are coupled with a downstream NPK
compound granulation plant. An ammonia/urea complex at Kilwa Masoko was
planned at the beginning of the 1980s with a capacity of 330,000 mt of
nitrogen-derived ammonia and 250,000 mt of nitrogen-derived urea. The complex
has as yet not been put into operation.

Tunisia based its NPK production on own phosphate rock and phosphoric
acid. Ammonia, sulphur and potash are totally imported. Total NPK production
in 1986 was equal to 860,000 mt, eight times higher than consumption, with the
excess being exported. Tunisia is the biggest producer and exporter of NPK
fertilizers of the twelve African producer countries.

Zambia bases its production on own ammonia derived from coal. It
operates the only coal gasification plant in the analyzed countries. With
production of nitrogen fertilizers (ammonium nitrate and ammonium sulphate) of
around 14,000 mt of nitrogen in 1986, Zambia supplied only 252 of domestic
nitrogen consumption. Both potash and phosphate fertilizers, and the
remaining 75% of nitrogen fertilizer, were imported. Production of sulphuric
acid is based on local pyrites.

The Zambian coal based ammonia plant is currently being extended (to
80,000 mt of nitrogen) together with the downstream units at Kafue. These
units include nitric acid, ammonium nitrate, ammonium sulphate and NPK
fertilizer plants.

Zimbabwe based its NPK production on own ammonia produced by electrolysis
of water. Phosphoric acid production is based on own phosphate and sulphuric
acid produced from own pyrites. All potash requirements were imported. With
a production of 120,000 mt of NP fertilizers in 1986 and imports of potash,
Zimbabwe totally covered its consumption of NPK fertilizers. Small amounts of
nitrogen were imported and nitrogen and phosphate was exported.
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Further plans for fertilizer production in African countries include
small ammonia/urea complexes in Sudan and Madagascar, a Mozambican
ammonia/urea complex and di-ammonium phosphate (DAP) and NPK plants presently
under construction in Morocco and Tunisia.

World ammonium nitrate and urea fertilizer plant capacities show that
urea capacities are growing rapidly. In 1976 world Ammonium nitrate
capacities were estimated at 15 million mt of nitrogen and world capacities of
urea at 21 million mt. of nitrogen. Projections for 1990 show that world
ammonium nitrate capacities may grow at most to 20 million mt of nitrogen,
while those of urea to as much as 45 million mt of nitrogen. Ammonium nitrate
continues to be directed to domestic consumption rather than trade, and static
or falling capacity is expected in all regions, except Africa and Western
Europe. Total African ammonium nitrate capacity is forecast to rise by some
30%2 in the period 1986-1990, to around 1.25 milllion mt of nitrogen.

Certain agronomic advantages are increasingly claimed for urea as against
ammonium nitrate for tropical, sub-tropical and warm temperate regions. For
instance, advantages are claimed in the cultivation of rice under irrigation,
as the plant nutrient supply of the urea fertilizer is quickly available to
crops.

Estimated and projected world urea capacity in the years 1986-1990-1995
was around 40-45 and 50 millicn mt of nitrogen. Africa’s share is not high,
and urea capacities are estimated correspondingly at 1.3, 1.4 and 1.4 million
mt of nitrogen in this period.

Estimated and projected global ammonia capacity in the years
1986-1990-1995 was 118, 127 and 136 million mt of nitrogen respectively, with
the corresponding figures for Africa being 3.4, 3.9 and 4.6 million mt of
nitrogen.

The nitrogen capacities in Africa for 1990 are estimated as follows:
Ammonia (3.9 million mt of nitrogen) divided between ammonium nitrate (1.25
million mt of nitrogen), urea (1.4 million mt of nitrogen) plus 1.25 million
mt of nitrogen shared between ammonium sulphate and MAP/DAP complex
fertilizers.

The difference between Africa’s consumption of fertilizers in the year
20004/ and Africa’s production of fertilizers in 1986 is equal to 3.5 million
mt of NPK fertilizers. This amount is distributed between the three nutrients
as follows: Nitrogenous fertilizers (2.2 million mt of nitrogen), Phosphatic
fertilizers (0.6 million mt of P705), Potassic fertilizers (0.7 million mt of
K,0).

The gap between projected NPK fertilizers demand and production of
fertilizers in 1986 is particularly great in the Sub-Saharan countries. Only
7% of African NPK production in 1986 was located in Sub-Saharan Africa. The
remaining 93% of NPK production was located in the five North-African
countries; Tunisia, Egypt, Morocco, Libya and Algeria. Projected demand for
NPK in the year 2000 shows even wider fluctuations, ranging from 1,400 mt for
Uganda to 1,530,000 mt for Egypt.

4/ See Table 2.8
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2.3 African trade in fertilizers

Table 2.3 provides figures on world and regional exports of fertilizers
in 1986. Table 2.3 shows the very limited contribution of the African
continent, just over 3%, tc world fertilizer exports. Of note are the low
figures for Central and South America, Oceania and the centrally planned
economies of Asia. North America clearly has a predominating status in world
fertilizer exports. In exports of phosphate fertilizers, however, it can be
seen that Africa performs relatively well, and is surpassed only by Western
Europe and North America.

Table 2.3 World exports of NPK fertilizers by region in 1986
(thousands of metric tonnes)

N P05 K0 NPK Share %
Western Europe 4512 1967 3286 9765 22,60
Eastern Europe 4819 729 5993 11541 26,70
Africa Total 413 929 15 1358 3,10
North America 3242 3468 1464 14174 32,70
Central America 291 i6 8 316 , 10
South America 152 0 1 153 .40
Middle East 1456 607 1781 3844 8,90
Asia CPEs 7 34 0 41 .10
South and East Asia 1325 610 86 2021 4,70
Oceania 46 0 0 46 .10

Source: FAO Fertilizers Yearbook 1987

Table 2.4 provides figures on world and regional imports of fertilizers.
Table 2.4 illustrates the limited role played by the African continent in
world imports of fertilizers, at 3.6%. African imprrts of phosphate
tertilizers as a percentage of world phosphate imports is a little higher
however at 5.4%Z. Also n 'eworthy is the importance of South East Asia in
fertilizer imports, acc u .ing for 15.5% of the world total.

Table 2.4 World imports of NPK fertilizers by region in 1986
(thousands of metric tonnes)

N P»0y K,0 NPK Share %

Western Europe 4991 2784 4004 11778 27,90
Eastern Europe 608 994 3161 4763 11,30




Table 2.4 continued

N P05 K70 NPK Share %

Africa Total 653 412 465 1530 3.60
Developing Africa 653 412 327 1392 3.30
North America 2841 301 4525 7667 18,20
Central America 588 312 461 1359 3,20
South America 822 574 1805 3199 7.60
Middle East 694 593 65 1353 3,20
Asia CPEs 2067 654 699 3440 8,10
South and East Asia 2557 1144 2807 6508 15,50
Oceania 164 188 183 535 1,20
WORLD TOTAL 16004 7955 18174 42133 100

Source: FAO Fertilizer Yearbook 1987

2.4 Agriculture and consumption of fertilizers in Africa

Table 2.5 presents data on world and regional consumption of
fertilizers. Africa’s consumption of NPK fertilizers is seen to represent
only 2.6% of world consumption. Of particular note is the large share of
world consumption attributable to eastern Europe.

Table 2.5 World consumption of NPK fertilizers in 1986
(thousands of metric tonnes)

N P05 K70 NPK  Share %
Western Europe 11664 5336 5231 22271 16,70
Eastern Europe 16584 11507 10076 38131 28,70
Africa total 1899 1218 416 3534 2,60
Developing Africa 1538 88l 297 2717 2
North America 10407 4297 4792 19495 14,7¢C
Central America 1962 586 425 2973 2,20
South America 1891 2224 1591 5706 4,30
Middle East 1076 704 80 1859 1,40
Asia CPEs 14223 3164 654 18041 13,60
South and East Asia 12182 4752 2528 19463 14,60
Oceania 400 942 217 1559 1,20
WORLD TOTAL 72273 34749 26009 133033 100

Source: FAO Fertilizers Yearbook 1987
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Table 2.6 presents data fcr Africa and the world on consumption of
fertilizers per capita and per hectare of arable land.

Table 2.6 World and African consumption of NPK fertilizers per hectare
of arable land (A) and per capita (B)

1975 1980 1985
A B A B A B
World 63.2 22.2 80.1 26.2 87.1 26.6
Africa 13.4 5.7 18.4 6.9 20.1 6.7
Developing Africa 9.9 4.3 13.8 5.1 16.6 5.5

Source: FAO Yearbooks

While world consumption of fertilizer per hectare has expanded in the
last ten years, world consumption in kg of NPK per capita has been steady.
Africa has followed the same trend in the last decade but the rate of increase
has been less than the world rate.

2.4.1 Trends and projections in demand to the year 2000

FAO and UNIDO projections of the demand for NPK fertilizers in Africa by
the year 2000 are presented in table 2.7. FAO projections were complemented
by UNIDO forecasts whenever data was lacking.

Scenario "A" prepared by FAO in 1980 is based on an increase in food
self-sufficiency and greater availability of food for export. To achieve
these goals an estimated annual growth rate of 8.5X% in NPK fertilizer
consumption is assumed necessary.

Scenario "B" prepared by FAO in 1988 is an extrapolation of past trends,
resulting in lower annual growth rates for agricultural inputs and,
consequently, lower rates of growth in NPK fertilizer consumption than in
scenario "A".

Scenario "C" prepared by UNIDO in 1983 is less optimistic than scenario
"A". Scenario "C" is similar to "B" in the total consumption of NPK but
differs from "B" in the ratio of N:P:K. For the purpose of this study,
scenario "B" is used. This is the latest FAO projection, based on an N:P:K
ratio of 1.00:0.57:0.20 . This ratio is