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Executive Summary

Up to the year 2000 and beyond, the population of sub-Saharan Africa (SSA) is expected to grow
at a rate of more than 3% per year, while food production is likely to grow at a rate of 2% or less
per year. Closing this gap and increasing food production will require intensive agriculture based
on modern technologies, including fertilizers. Such changes are particularly crucial because many
regions of SSA are no longer land abundant.

Land scarcity is compounded by low soil fertility, resulting from the shortening or elimination of
the fallow period without concurrent efforts to increase soil nutrients through fertilizer application
or other soil management practices. Output per hectare will need to grow by raising the
productivity of land and labor. Increased use of fertilizer has a key role to play in this process.
Because of the high labor intensity and low quality of organic fertilizer, restoration of soil fertility
increasingly requires the use of inorganic fertilizer. SSA’s consumption of this critical input is very
low. In 1990, farmers in SSA used 8.4 kilograms per hectare of plant nutrients, far short of what is
needed to compensate for the harvested nutrients.

A stable policy environment conducive to change is absolutely critical for promoting growth in
fertilizer use. Such growth is especially important if small-scale farmers are to increase production,
ensure food security, and protect the environment. Policy particularly needs to address the issue
of subsidies. Although they will inevitably be removed in the long run, in the short and medium
run they should be retained while policies address other important issues such as credit and the
need to support appropriate agricultural research, to develop and maintain infrastructure, and to
foster the development of a viable private sector—all of which will lead to increased fertilizer use.
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Introduction

In sub-Saharan Africa (SSA), population
growth will continue to outstrip growth in food
production for a long time to come unless
serious action is taken to accelerate agricultural
productivity. Between now and the year 2000,
population in SSA is expected to grow at a rate
of more than 3% per year, while food
production is likely to grow at a rate of 2% or
less per year. By the year 2000, the production
shortfall in SSA is estimated to increase to
about 50 million tons of grain equivalent—up
from the current level of about 14 million tons
(von Braun and Paulino 1990). The World Bank
(1989) estimates that by the year 2020, Africa
will have a food shortage of 250 million tons.
Furthermore, the region will not have the
necessary foreign exchange to import such
large amounts of food, nor will the African
governments be able to count on enough food
aid to make up the difference. Even if
importing food were financially viable, most
countries in SSA lack the infrastructure (ports,
roads, trucks, distribution networks, and so on)
to handle it efficiently.

In general, low-input systems are characterized
by relatively low land productivity. In terms of
long-term sustainability and returns to land
and labor, however, extensive low-input
systems tend to be highly efficient. To grow
enough food to feed an increasing population
from these systems, farmers have to expand
cultivated area, moving onto marginal lands of
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lower quality; these lands tend to be easily
degraded (Matlon and Spencer 1984). Also,
many parts of Africa are extremely land-scarce,
despite the appearance of land-abundance
(Binswanger 1986; Matlon 1987b; Binswanger
and Pingali 1988). Intensification would reduce
the need to cultivate marginal lands. Moreover,
high-input systems would restore fertility via
fertilizer (Matlon 1987a; Wong et al. 1991),
especially in areas where nutrient depletion is
the major soil degradation problem.

Population increases and land scarcity indicate
that SSA’s food needs cannot be met through
the low-input systems that are based largely on
traditional practices; instead, much more will
be required from farmers in terms of labor,
knowledge, and skill (Borlaug and Dowswell
1994). Furthermore, for the world as a whole, a
shift from the currently known best practice for
completely organic sources of nutrients would
result in a food shortfall of about 40% (Smil 1991).

This paper examines the factors related to the
low use of fertilizer and the resulting low
agricultural productivity in SSA. The
importance of fertilizer and of improving soil
fertility and agricultural research are outlined
first. Next, demand factors that influence
adoption decisions and the intensity of
fertilizer use are summarized. The subsequent
section focuses on supply constraints to
fertilizer use and the privatization of supply.
Infrastructure development and conclusions
are discussed in the final sections.
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Inorganic Fertilizer Use

Fertilizer is a critical input for improving
production technologies and increasing crop
yields. Over the past 25 years, chemical
fertilizers have been the primary means of
enhancing soil fertility in small-farm
agriculture (Byerlee et al. 1994). Estimates
suggest that in Asia and Latin America,
chemical fertilizers are responsible for 50-75%
of the increase in the food crop yield over the
past two decades (Viyas 1983; Narayana and
Parikh 1987). Also, given present knowledge,
the rapid rate at which food production must
increase in developing countries, and severe
soil degradation, farmers probably have little
choice but to depend heavily on external
sources of nutrients in the foreseeable future
(Desai 1990).

Researchers and policy makers widely
recognize the importance of fertilizers in
accelerating the growth of food production in
SSA (Bumb 1988). Mellor et al. (1987) give
fertilizers the first functional priority for
accelerating food production in the region.
They suggest that, even with existing
technologies, a 15% annual growth rate in
fertilizer consumption is both possible and of
great potential significance. However, given
much of the evidence presented elsewhere in
this paper, such increases do not seem feasible
without large changes in infrastructure,
institutions, and policies. Furthermore, based
on the experience of other developing world
countries, where aggregate fertilizer
consumption has increased far more rapidly
than in SSA, such expansion rates will not be
easy to achieve in an economically efficient
fashion (Heisey and Mwangi, forthcoming).

Farmers in SSA use very low levels of fertilizer
(Table 1). Average use in 1990 was 8.4 kg of
fertilizer nutrients per ha of arable land and

land under permanent crops. In that same year,
the world average was 93 kg; for developing
countries, the average was 81 kg (Gerner and
Harris 1993). Fertilizer use in SSA does not
come close to compensating for harvested
nutrients (Vlek 1993).

Slightly more than half of the fertilizer is used
on cereals, particularly maize. Although the
area of the other two important cereals (millet
and sorghum) is also large, very little of this
area is fertilized, and when it is, application
rates are low (Gerner and Harris 1993). In
general, fertilizer use has shifted from cash
crops to cereals, particularly maize, over the
past 20 years (Heisey and Mwangi,
forthcoming).

Improving soil fertility

Shifting cultivation and fallowing have been
the traditional method of maintaining soil
fertility and replenishing nutrients in SSA
(Blackie and Jones 1993; Blackie 1994a; Spencer
1994). However, due to increased population
pressure in most areas, fallowing has
disappeared from the system in some areas and
is declining in others. The shortening of fallow
cycles—without adequate replenishment of soil
nutrients through the use of organic and
inorganic inputs—has caused yields to decline
over time (Ehui et al. 1994).

In SSA, grain yields average about a third of
those in East Asia. Differences in land quality
are part of the reason, but so too is SSA’s low
fertilizer use—less than one-fifth of East Asia’s
average (World Development Report 1992).
Given the low levels of fertilizer use in SSA and
the demonstrated contribution of fertilizers to
increasing crop yields and land productivity,
the increased use of fertilizers has great
regional potential for boosting food production
and promoting agricultural development.
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1 Although these are probably the best available estimates of net nutrient depletion, they are still not highly reliable.

Table 1.  Fertilizer consumption in sub-
Saharan Africa (kg/ha)a

Country 1979/80 1991/92

Benin  1  6
Botswana  1  1
Burkina Faso  3  7
Burundi  1 <1
Cameroon  5  3
Central African Republic <1 <1
Chad —  3
Congo  1  1
Cote d’Ivoire 17 10
Ethiopia  3  7
Gabon <1  1
Ghana  7  3
Guinea  3  3
Guinea Bissau  1  2
Kenya 17 39
Lesotho 14 17
Madagascar  3  3
Malawi 19 45
Mali  7  7
Mauritania 11  7
Mauritius 56 60
Mozambique  8  2
Namibia — —
Niger  1 <1
Nigeria  4 13
Rwanda <1  1
Senegal 12  7
Sierra Leone  5  1
Somalia <1 —
Sudan  3  7
Tanzania  9 15
Togo  5  9
Uganda — <1
Zambia 11 12
Zimbabwe 44 53

Sub-Saharan Africa 12 14

a Application rates per actual cropped area may be higher.
Source: World Development Report (1994).

that will promote the adoption and increased
use of fertilizers by small-scale farmers
(Baanante and Thompson 1988).

Low fertilizer use results in declining soil
fertility; it also increases soil degradation
through nutrient mining (Byerlee et al. 1994;
World Development Report 1992). For the
foreseeable future, “the environmental
consequences of continued low use of
fertilizers” through nutrient mining and
increased use of marginal lands “are more
inevitable and devastating than those
anticipated from increased fertilizer use”
(Dudal and Brynes 1993; Matlon and Spencer
1984; World Development Report 1992).

In general, soil fertility is on a downward
spiral, with inputs of nutrients (from organic
and inorganic sources) into sedentary
agriculture insufficient to reverse the trend.
Estimated rates of net nutrient depletion are
high, exceeding 30 kg of nitrogen (N) and 20 kg
of potassium (K) per hectare of arable land per
year in Ethiopia, Kenya, Malawi, Nigeria,
Rwanda, and Zimbabwe (Stoorvogel et al.
1993).1

From 1988 to 1990, fertilizer use in Ghana
averaged about 11,000 nutrients tons; 90,000
nutrient tons were removed by various crops.
The implications for Ghana are clear: depletion
of soil nutrients is becoming a serious
constraint to soil fertility and crop productivity.
Moreover, the level of depletion suggests that
large amounts of fertilizers are needed to
maintain soil fertility (Bumb et al. 1994).

Declining soil fertility has been identified as
one of the most significant constraints to
increasing food production in SSA. This is true
even in the highlands of eastern Africa

Furthermore, increased and efficient fertilizer
use can help reverse the declining trends in per
capita cereal production experienced in many
SSA countries, without having adverse
environmental consequences (Bumb 1991). But
this potential can only be realized through
sound government policies and investments
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(traditionally the region’s most productive
and fertile lands) due to human population
pressure and intensification in land use
(Waddington and Ransom 1995). Adequate
and timely fertilizer applications will not only
supply necessary nutrients and improve crop
yields, but will also provide relatively higher
amounts of crop residue, which can be used as
organic matter to improve soil health and
prevent soil degradation (Bumb 1991). Wong
et al. (1991) have also urged the promotion of
judicious fertilizer use in West Africa, use
which, they contend, will enhance agricultural
production while protecting the fragile
environment.

Byerlee et al. (1994) contrast the relatively high
adoption of improved maize by farmers
(improved varieties and hybrids now cover
33-50% of the maize area in Africa) with the
lack of resource management technologies for
maintaining soil fertility and increasing labor
productivity. But when fertilizer is not
applied, adoption of improved maize is often
associated with only marginal gains in
productivity under smallholder conditions.
For example, in an extensive program of on-
farm demonstrations in Malawi, hybrid maize
grown without fertilizer gave grain yields of
only around 1.6 t/ha in seasons of near
normal rainfall (Jones and Wendt 1994;
Conroy and Kumwenda 1994), and on some
depleted communal lands in Zimbabwe,
hybrid maize will yield nothing without
fertilizer (Waddington and Ransom 1995).

In some ecologies, continuous cropping of
maize has led to degraded soil structure and
micronutrient deficiencies, which, in turn,
have led to a long-term decline in yields even
where chemical fertilizer is used at relatively
high levels (IITA 1991). Thus, it is important to
seek a balanced approach to improving soil
fertility, an approach that combines both

organic and inorganic source of nutrients
(Byerlee et al. 1994).

The efficiency of chemical fertilizers and the
long-term sustainability of yields can often be
increased by adding organic matter from
internal nutrient sources (e.g., green manures
and farmyard manures), by employing reduced
tillage techniques, and by alley crops (Spencer
and Polson 1991; Matlon 1990; Low and
Waddington 1991; Borlaug and Dowswell
1994). The review of the considerable literature
on long-term fertility trials conducted in SSA
has indicated the long-term yield benefits of
combining organic and inorganic soil
amendments (McIntire et al. 1992). Successful
intensification will need to combine such soil
management with greater use of inorganic
fertilizers, which provide about 40% of the
nutrients for the world’s crops (World
Development Report 1992). This is particularly
critical in arid areas where, in most cases,
organic material has virtually disappeared
from the soil due to extraction and
decomposition. The use of fertilizers in
combination with organic materials and soil
conservation measures can increase the low
yields of food grains common in these areas.

However, as observed earlier, SSA lacks
resource management technologies for
maintaining soil fertility and increasing labor
productivity. And even where research and
extension systems have recommended
improved soil and crop management
technologies, adoption by small farmers has
been virtually nil (Spencer 1994; Ehui et al.
1994). In general, low producer prices for crops
and livestock in SSA have discouraged farmers
from investing in natural resource conservation
measures (Larson and Bromley 1993).

As Vlek (1993) has rightly observed, however,
“. . . failing to enhance fertilizer use in SSA
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might actually lead to an environmental
disaster, as it will cause stagnation in economic
development with millions of farmers trading
their exhausted and irreversibly degraded
lands for still remaining problem lands, leaving
behind a denuded landscape.”

Farm-level studies show that technologies
which employ green manure crops,
composting, and animal manures to increase
soil fertility in smallholder agriculture have
largely been rejected because of the high labor
demands and the variable quality of the
product. There are also problems in producing
the quantity of manures and composts needed
to have a noticeable affect on soil fertility
(Blackie 1994; Jones and Wendt 1994).

Ehui et al. (1994) report that the benefits in
improved soil quality, fertility, and crop yields
are limited by the low output response of
inputs such as manure, crop residues, and
animal power. These inputs are also
insufficient to replace the major nutrients
mined from the soil by crop production.

Although it is acknowledged that improved
organic techniques of nutrient supply will
contribute to soil health and productivity
(Kumwenda et al., forthcoming), relying only
on the efficient recycling of nutrients available
in depleted soils will not generate the food
production increases required in SSA
(Janssen 1993).

Agricultural research

Future increases in food production must come
primarily from higher yields per unit of land
rather than from land expansion. Agricultural
research must therefore continue to develop

yield-enhancing production technologies
targeted to specific agroecologies, especially on
food crops. Research must also build tolerance
of, or resistance to, pests and adverse climatic
conditions.

However, despite recent studies showing high
rates of return to research that has produced
new technologies (Oehmke and Crawford 1993)
and to the extension systems that helped
introduce such technologies to farmers
(Bindlish and Evenson 1993), investment in
research is declining. This trend must be
reversed if SSA is to meet its food needs. A
long-term research strategy will require
substantial public-sector involvement, which in
turn will require higher, not lower, investments
in agricultural research (Heisey and Mwangi,
forthcoming).2

In most areas of SSA, declining soil fertility is a
major limiting factor to food production.
Policies that support long-term agricultural
research are crucial to developing a fertilizer
sector capable of overcoming this problem.
Implicit in the often-repeated injunction that
“the right fertilizer be available at the right
time in the right place” is the assumption that
the “right fertilizer” is known. Agricultural
research is the foundation upon which such
determinations are made.

Soil fertility and fertilizer research should
receive high priority and research on organic
sources of nutrients must be encouraged and
strengthened. Some have argued that
continued research investment should be
directed toward the low-potential and problem
areas of SSA in order to arrest soil degradation
and promote efficient types of extensive
farming; however, fertilizer should probably

2 The high returns to research referred to are for varietal improvement research, not research on fertilizer or, more
broadly, resource management.  Returns to these are generally much lower.
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fertilizer use. So far, limited research has
shown that by using better agronomic and
management practices and improved fertilizer
products, many farmers can achieve
significantly higher crop output from the same
level of nutrient use (Bumb 1991).

It is important to emphasize that the process of
developing research recommendations, making
them consistent with policy, and turning them
into more effective (and often more
complicated) extension advice is far from
satisfactory for most countries in SSA (Heisey
and Mwangi, forthcoming).

Factors Influencing Farmers’
Adoption and Intensity

of Fertilizer Use

Demand and supply factors are hard to
separate when evaluating farmers’ decisions to
adopt fertilizer and their subsequent decisions
about application rates. For example, many of
the key influences discussed in the adoption
literature (farm size, access to credit,
membership of cooperatives, contact with
extension, access to outside information,
availability of inputs, distance to markets) may
be related at least as much to supply side
constraints as to farmer demand (Mwangi
1995). Furthermore, in Kenya and some other
nations, fertilizer consumption tends to be
higher where input supply networks are well
developed. In some cases, however, it is
difficult to establish whether poorly developed
input supply channels are demand-driven
(arising from factors such as unattractive
returns, lack of credit, and poor technical
knowledge) or supply-driven. In this

3 The real problem is the wide performance gap between station-based and on-farm trials of new technologies. The
figure of 20 tons per hectare, for instance, is well beyond the capacity of most small farmers to produce and/or
transport.

not play a major role in strategies for low-
potential areas, particularly those for which
increasing soil organic matter would be
problematic under any circumstances
(Vleck 1993).

In Malawi, research into alley cropping maize
with Leucaena leucocephalla has demonstrated
that organic fertilizers can increase maize
yields, although the biggest yield increase was
obtained when both inorganic and organic
fertilizers were applied together (Jones and
Wendt 1994). Experiments conducted by IFDC
and ICRISAT at Sadore and Gobey in Niger
have demonstrated that the addition of up to
20 t/ha of manure could result in as much
millet production as when chemical fertilizers
are used. However, managing such quantities
of organic materials is labor-intensive and
requires tools not now possessed by the
peasant farmer (Bationo and Mokwunye 1991).
Bationo and Mokwunye have also
demonstrated that the addition of crop residue
plus fertilizer increased millet yields 15-fold
over the control.3

Lynam and Blackie (1991) underlined the
importance of crop and resource management
research to overcome seasonal labor
constraints, while conserving the soil base and
enhancing soil fertility over the long run. They
contend that this type of research will assume a
major role in increasing the productivity and
sustainability of maize-based cropping
systems. However, such research is very site-
specific and more detailed micro-level research
will be needed to define appropriate strategies
for each location (Lele et al. 1989). More
research is also needed on the efficiency of
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subsection, we focus on factors influencing
demand for fertilizer; in the next subsection, we
turn to supply factors.

Demand factors

The demand for fertilizers is derived from the
demand for agricultural products. The factors
that affect and determine agricultural
production and the demand for fertilizers may
be classified as (1) climatic variables, (2) soil
characteristics, and (3) economic and social
variables. In conjunction with the knowledge
and experience of farmers, these factors affect
decisions about the use of resources for
agricultural production (crops and cropping
systems) and the use and management of
fertilizers and other variable inputs (Baanante
and Thompson 1988).

Low use of fertilizer has been partly attributed
to weak or nonexistent crop responses,
partially because of variable rainfall, poor soil
quality, an absence of irrigation, and a lack of
improved crop cultivars (McIntire et al. 1992).
Under rainfed conditions, maize in Africa tends
to be more fertilizer responsive than other
cereals, with the possible exception of rice
(Heisey and Mwangi, forthcoming). This is
undoubtedly one of the reasons maize
production appears positively linked with
fertilizer consumption.4 The “agronomic
efficiency” (fertilizer use efficiency) for maize
ranges from 5 to 25 kg grain or more per 1 kg
nutrient. A cursory examination of response
data for maize in other developing countries
(India, Mesoamerica) reveals no marked
difference from African response data (Heisey
and Mwangi, forthcoming).

Economics of fertilizer use — The economics
of using chemical fertilizer on maize is highly
site-specific, depending on land pressure,
agroclimatic variables, fertilizer costs,  and
farm gate maize prices (Byerlee et al. 1994).
Anderson (1992) has hypothesized that most of
the recommended technologies, including
chemical fertilizer use, are not more profitable
than existing practices, given the constrained
resources of affected farmers.

In Malawi, a recent program of 110 on-farm
demonstrations over two years in one district
found that it is economical for food-deficit
households to use fertilizer on local maize,
although fertilizer use on hybrid maize at
recommended doses provided even higher
returns (Table 2); Malawi has the highest
N:grain price ratio in Table 3. If the fertilizer
subsidy were removed, however, fertilizing
local maize varieties would not be
economically efficient.5 Even for hybrid maize,
returns to fertilizer use are less than the 100%
rate of return usually assumed to be the
minimum required for small-scale farmers to
adopt this type of technology widely (Table 2).
A similar situation has been observed for maize
in Tanzania, where for farmers the profitability
of fertilizer use is low, especially in interior
locations where the high cost of transport
reduces effective maize prices and increases the
price of chemical fertilizers (Lele 1992).

An important consideration for those with
small farms and little cash is the possible risk of
using fertilizer. But in favorable growing
conditions like those of Malawi, risk is not an
important factor in many farmers’ decisions to
accept or reject the seed-fertilizer technology

4 That relative responsiveness is not the only factor determining fertilizer consumption is well illustrated by Ethiopia,
where teff—the cereal least responsive to fertilizer—receives the highest aggregate amount of fertilizer, partially
because it is a relatively high-value crop with a somewhat more stable market (Makken 1993).

5 The fertilizer subsidy has been removed, and for 1995/96, fertilizer cost has gone up 300%.
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(Smale et al. 1991). However, in marginal
production areas with a high yield risk of
drought, the yield risk of fertilizer use increases
substantially. Results from marginal maize-
growing areas of Kenya, where soils are highly
degraded, indicate that rainfall risk is probably
a key factor in the low rate of fertilizer
adoption (McCown et al. 1992).

Price instability and input supply problems
often pose a greater risk for fertilizer users than
yield risk per se (Byerlee et al. 1994). In general,
price instability leads to lower investment in
new technologies such as those that employ
fertilizer (Timmer 1993). It has also been
observed that uncertainty in the profitability of
fertilizer represents a serious disincentive to
fertilizer adoption and use on staple crops
(Vlek 1990).6

Availability — Although the factors affecting
fertilizer availability are often referred to as non-
price factors, they can be accommodated within
a pricing framework by noting that in effect they
raise the shadow price of fertilizers to farmers. A
major constraint to technology adoption in
much of Africa is the physical unavailability or
untimeliness of inputs. On whether fertilizer use
is limited more by supply or demand, Pinstrup-
Andersen (1993) notes that in most cases
farmers’ limited access to the right kind of
fertilizer at the right time was probably just as
important a constraint as price. One study of
farmers’ reasons for not following the extension
recommendations developed through adaptive
on-farm research in Zambia found that in 44% of
the cases inputs simply were not available (Low
and Waddington 1991).

6 But despite this problem, fertilizer use on cereals has increased, particularly for maize.

Table 2. Effect of price policy on the profitability of alternative maize technologies in 110
on-farm demonstrations, Lilongwe, Malawi, 1990 and 1991

Local maize Hybrid maize
with fertilizer with fertilizer

Fertilizer applied (kg nutrient/ha)  55  145

Yield increase observed over
unfertilized local maize (kg/ha) 750 2400

————Marginal rate of return (%)c————

Subsidized input pricesa

  Maize-deficit householdsb 133  237
  Maize-surplus householdsb  64  136

Unsubsidized input prices
  Maize-deficit householdsb  79  145
  Maize-surplus householdsb  27   72

Source: P. Heisey (personal communication), based on data provided by the FAO/Ministry of Agriculture Fertilizer
Program. Reported in Byerlee et al. (1994).

a Subsidy of 25% on fertilizer and about 40% on hybrid seed.
b The price of maize in households that purchase maize is about 40% above the farm gate selling price.
c Marginal rate of return on input expenditures. A return above 100% is usually assumed to be necessary for

widespread farmer adoption.
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Price policies and credit — Many countries in
SSA have promoted fertilizer use through price
and/or credit subsidies. The high cost of
fertilizer in SSA is the main justification for
maintaining subsidies. Other reasons include
compensating for low output prices,
uncertainty about the profitability of fertilizer,
promoting adoption, making fertilizer more
readily available to small farmers (thus
fulfilling an equity goal), and the high cost of
capital in informal markets (Byerlee et al. 1994;
Pinstrup-Andersen 1994; Vlek 1990).

Shalit and Binswanger (1985) have outlined
three theoretical cases for fertilizer subsidies.
The best theoretical case is to promote the
learning of a new technology that will in time
be socially profitable. Compensation for an
export tax (more likely to apply to cash crops)
is another theoretical argument. Yet another is
that if there is a policy goal of food self-
sufficiency, fertilizer subsidies may be more
effective than output price subsidies; given
other policy goals, fertilizer subsidies might
seem somewhat less attractive.

Some policy analysts would contend that other
arguments, such as compensating for the high
cost of capital, are best addressed by improving
financial intermediation, not by subsidizing
fertilizer. It is also debatable whether high
prices are best countered by subsidies or by
trying to address the underlying causes of the
high prices. Perhaps a middle ground would be
to look at both alternatives as important, with
their relative roles changing over time. Other
arguments might also be geographically
specific. For example, temporary fertilizer
subsidies would seem more justifiable for
Malawi than for Nigeria.

In recent years, governments in SSA have been
pressured by the World Bank, IMF, and other
donors through structural adjustment

programs (SAPs) to remove fertilizer subsidies.
In countries where such actions have been
taken, overall national demand for fertilizers
has been substantially weakened, at least in the
short run (Vlek 1990).

Waddington and Ransom (1995) indicate that
for most countries in the region, SAPs have
eliminated price subsidies and reduced the
availability of credit for inorganic fertilizer
inputs and seed. This creates a great deal of
uncertainty for farmers and for the research
and extension services that support them.
However, it also creates new opportunities
(such as potential availability of a wider range
of micronutrient fertilizers). Nevertheless, the
short- to medium-term consequences of SAPs
are that smallholder farmers will apply even
less N and phosphorus (P) fertilizers and will
use less hybrid maize seed because of real price
increases at the farm gate.

In Nigeria, Smith et al. (1994) indicate that
removing the fertilizer subsidy is expected to
reduce the profitability of maize, while reduced
fertilizer use levels will necessitate major
changes in soil maintenance practices in a
production system that relies heavily on
fertilizer for maintaining soil fertility. In
Senegal the reduction in fertilizer subsidies has
led to declining demand for fertilizer
(Shepherd 1989). In Malawi and Cameroon,
some contend that removing the subsidy will
reduce fertilizer use by women farmers, whose
use of fertilizers is already low (Gladwin 1992).

In Ghana, removing fertilizer subsidies in the
absence of credit and remunerative output
prices has resulted in falling demand for the
input (Kwandwo Asenso-Okyere 1994). A
study from Nigeria, where fertilizer is
subsidized heavily, showed that chaotic and
untimely supply was one of the most salient
reasons for non-adoption (Daramola 1989). In
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this case, continuing the fertilizer subsidy
appears unjustified on either efficiency or
equity grounds. However, others have argued
that despite the supply problems, the fertilizer
subsidy undoubtedly assisted the adoption and
expansion of maize (Smith et al. 1994).

A strong case can be made for fertilizer
subsidies—especially for phosphate
fertilizers—to restore and sustain soil fertility.
But although SSA has plenty of phosphate rock
reserves, these have not been exploited due to
high investment costs, low phosphate prices,
foreign exchange shortages, and limited skilled
manpower (Bumb and Baanante 1995).

Given the very low levels of fertilizer use, the
high prices, and the fact that most countries in
SSA are pursuing the policy of food self-
sufficiency, there will be theoretical arguments
for continued fertilizer subsidies in the short
and medium terms. Furthermore, we have seen
that, in most cases, removing the subsidy
significantly reduces fertilizer use.

Besides subsidies, government-sponsored
credit programs have commonly been used to
promote input adoption, often by providing
inputs in kind at low or negative real interest
rates (Byerlee et al. 1994). While such programs
have sometimes stimulated input adoption by a
significant proportion of farmers (Kimuyu et al.
1991), adoption has usually been achieved at a
high cost, and the programs have not been
sustainable over the long term (Adams et al.
1984; Eicher and Rukuni 1992). Moreover,
credit programs have tended to be
monopolized by more powerful rural political
groups and male farmers (Gladwin 1992) and
are difficult to administer. In 1994, Malawi’s
fertilizer use decreased to less than 70,000 tons,
compared to 180,000 tons in 1992/93. This
reduction was caused by the collapse of the
smallholder credit system (Conroy and

Kumwenda 1994). It should be noted, however,
that this system was, prior to its collapse, a
relatively efficient one (as indicated by high
repayment rates and other measures).

Government-sponsored credit schemes
featuring group lending, credit extended by
traders, and effective rural financial
intermediation based on small community
savings and credit schemes have all been
proposed as solutions to farmers’ liquidity
problems. But experience with government
schemes has been disappointing (Eicher and
Kupfuma, forthcoming). To date, however,
experience with and analysis of other ways to
provide smallholders with credit have been
limited.

Other important elements in an environment
conducive to technology transfer are producer
price incentives and stability (Byerlee et al.
1994). In some cases, distortions in producer
prices are the major factor limiting technology
adoption. In Ethiopia, fertilizer use on maize
was uneconomic at any level under prevailing
maize prices. If maize prices were to reflect
import prices at a realistic exchange rate,
however, fertilizer would become an attractive
investment (Legesse Dadi et al. 1992).

In Ethiopia, consumption of chemical fertilizers
averaged 50,000 tons during the 1980s. Major
growth in fertilizer use occurred after 1991:
consumption doubled (to 113,000 tons) and
then rose to 160,000 tons in 1992 due to
liberalization of the grain market (World Bank
1994). But in Kenya, liberalization has been less
encouraging: fertilizer use peaked at 271,000
tons of various products in 1988-1989 and
declined steadily to 225,000 tons in 1991-1992.
This decline occurred mainly because the
government liberalized the fertilizer market but
did not liberalize the grain market, especially
that of maize (Sodhi 1993).
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Supply factors

SSA imports about 85% of the fertilizer it
consumes (Vlek 1990). Fertilizer supply
constraints are thus associated with
importation, distribution, and pricing. Policies
that affect these areas, along with a lack of
infrastructure, are the main source of potential
constraints to fertilizer supply.

Pricing environment and distribution costs —
Farmers in SSA face very high fertilizer prices
(Table 3). The price they pay for fertilizer,
relative to the price they receive for their
output, is thus much higher than in Asia. Some
of the reasons for this high price result from
SSA’s dependence on fertilizer imports.

Differences between world f.o.b. prices and
landed cost tend to be twice as high in many
sub-Saharan countries as compared to Asian
countries (Shepherd and Coster 1987). Bumb
(1988) indicates that this large difference is the
result of the small volume of fertilizer that most
African countries import; small volumes
increase transportation costs and weaken the
nations’ position in negotiating for lower
prices. Also, transportation costs are high
because of poor physical infrastructure. Almost
half of the 40 countries Bumb analyzed
imported less than 5,000 tons of nutrients
annually in the mid-1980s; only Nigeria
imported more than 100,000 tons.

In 1990, almost one-third of all fertilizer
imports in SSA were financed by aid. For 21
countries, all fertilizer was financed through
donor programs.7 Donors impose conditions
(such as limitations on origin, transporters, and
fertilizer type) that can lead to excessive
marketing costs and margins (Gerner and

Harris 1993), which ultimately translate into
high fertilizer prices.

Another reason for high fertilizer prices in SSA
is the high cost of distribution. These costs are
higher by several fold than costs in Asia. For
instance, in Sri Lanka, the distribution costs for
urea averaged about US$ 45/ton, as against
US$ 92/ton in Zambia and US$ 246/ton in
Tanzania (Bumb 1988). Higher prices in SSA
are the result of high transportation costs,
which in turn are a consequence of poor
physical infrastructure and the small volumes
to be distributed. The cost of transport and
marketing can increase the real farm-level price
of imported fertilizer by up to 50% in a
landlocked country such as Malawi, compared
with the real farm-level price in a country like

7 Countries with relatively large fertilizer consumption levels—like Ethiopia, Kenya, Ghana, Malawi, and Tanzania—
depend primarily on aid-financed fertilizer (Gerner and Harris 1993).

Table 3. Ratio of farm-level prices of
nitrogen fertilizer to maize grain prices in
sub-Saharan Africa and other regions, 1989

Price ratio

Africa
Cameroon  7.3
Ghana  8.0
Kenya  5.0
Malawi 11.1
Tanzania  6.0
Zambia  2.8
Zimbabwe  7.2

Asia
India  2.1
Indonesia  2.2
Pakistan  2.6
Philippines  2.9
Thailand  7.9

Latin America
Brazil  6.0
Colombia  1.4
Mexico  1.6

Source: CIMMYT (1990); Byerlee et al. (1994);
Lele et al. (1989).
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Kenya, which has relatively good infrastructrue
and ready access to a port.

In Zimbabwe, Conroy (1990) reports that
fertilizer use in communal lands has not kept
pace with population growth since 1985—
although fertilizers, in terms of nutrient/crop
price ratios, are cheaper in Zimbabwe than in
other countries in the region (except Zambia).
Moreover, the price of fertilizer relative to
maize, cotton, and wheat prices has been
falling over the last five years (Conroy 1990).
The reasons for the limited use of inorganic
fertilizer by communal farmers include
problems of supply, the lack of an effective
distribution network, and the absence of
appropriate fertilizer recommendations.
Consequently, one can conclude that fertilizer
will remain a scarce and expensive commodity
for communal farmers in Zimbabwe until
distribution problems are resolved (Blackie
1994b).

The inability of the public sector to operate
fertilizer distribution systems efficiently and
the absence of competition within the
distribution network are additional reasons for
high fertilizer prices (Pinstrup-Andersen 1993).

Privatization of supply — The current
response to fertilizer supply problems has been
to urge the rapid privatization of the
distribution system and the liberalization of
fertilizer imports. The argument is based on
experience in other parts of the world, which
has shown that private enterprise is more
effective in delivering improved technology to
farmers and in developing marketing and
credit institutions (Borlaug and Dowswell
1994). However, Vlek (1990) observes that
although private enterprise appears better
suited to handling fertilizer procurement,
distribution, and marketing, dealers must be
afforded a sufficient margin to cover

investment and operating costs and to make
profits if a nation is to have a dynamic private
fertilizer distribution and marketing network.

So far, experience with privatization has been
mixed. In Ghana, fertilizer marketing channels
have functioned poorly even after the
privatization of supply and distribution. The
scant participation of the private sector in the
retailing, wholesaling, and importation of
fertilizer has been attributed to the relative
profitability of the enterprise from the narrow
margins allowed by the Ministry of Agriculture
(Kwandwo Asenso-Okyere 1994). Experience
from Cameroon shows that once a market is
developed, the private sector can import and
deliver inputs at a lower cost, provided that the
public sector provides market information and
other appropriate supports (Truong and
Walker 1990).

Experience with privatizing the fertilizer trade
underlines the importance of government in
creating a favorable environment (i.e.,
eliminating constraints from government
involvement). If mutual trust and confidence
are to develop, both the short- and long-term
roles of government and the private sector
must be clearly spelled out (Sodhi 1993).
Initially, fertilizer distributors may need to be
trained. This is an important issue: governments
consider fertilizer a strategic and politically
sensitive commodity; thus, completely
divesting their fertilizer interests to the private
sector may prove politically sensitive (e.g.,
fertilizer shortages could affect national food
security, which, in turn, could lead to political
and social instability).

Sodhi (1993) in his review of fertilizer sectors in
Ethiopia, Kenya, and Uganda indicates that
government’s role includes setting and
enforcing standards and controlling quality;
estimating fertilizer demand in consultation
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with the private sector; monitoring and
evaluating sector performance; setting up
mechanisms for consultations between the
private sector and government; providing
incentives and creating a conducive
environment; supporting research and
extension, especially on soil fertility and
fertilizer issues; and developing infrastructure,
especially rural/feeder roads and
transportation facilities.

For the fertilizer sector to be effective, the
government, in consultation with the private
sector and donors, will need to develop what
most countries in SSA lack: a detailed national
fertilizer-sector policy and plan that is carefully
integrated with a comprehensive agricultural
strategy.

Infrastructural development — Fertilizer
transportation accounts for the largest share of
the difference in marketing margins between
Asia and Africa. Reducing transportation and
storage for a bulky input like fertilizer is
essential if long-run consumption is ever to
approach the social optimum. Investments in
rural and agricultural institutions and rural
infrastructure, especially rural/feeder roads
should therefore be accelerated. Furthermore,
public provision of legal and social
infrastructure may also help to reduce the risks
of fertilizer distribution (Ndayisenga and
Schuh 1995). In Ghana, some have argued that
reducing post-harvest losses, increasing the
availability of effective storage structures, and
improving transport infrastructure can increase
the profitability of many crops, especially
cereals, and serve as an incentive for increasing
fertilizer use (Kwandwo Asenso-Okyere 1994).
Such increases would reduce the price of
fertilizer and eliminate the need for subsidies.

The need for investments in roads is
underscored by the fact that SSA has only 5 km

of roads per 100 km2 compared to 45  and 95
km of roads for the same area in Asia and
industrialized economies, respectively (Vlek
1990). In Tanzania, poor feeder roads make
primary marketing less efficient than
secondary marketing because both private
traders and cooperative societies refrain from
trading in remote areas (Amani et al. 1992). In
Iringa, Coulter and Golob (1991) have observed
that, for villages 15-45 kilometers off the main
highway, the cost of primary marketing
(wholesale assembly) ranges from 9 to 40 times
the cost of secondary marketing. Private
traders do not go to such areas to buy farm
produce. Poor roads thus prevent fertilizer
from coming in and produce from going out.
Similar experiences have been observed
elsewhere in SSA (Makken 1991; Ehui et al.
1994).

Conclusions

In SSA, farmers use low levels of fertilizer.
Given that fact and the current state of
knowledge, low-input systems are unlikely to
increase food production rapidly, reverse the
decline in rural incomes, and slow
environmental degradation. Increases in food
production must now come primarily from
higher yields per unit of land rather than from
land expansion. Historically, inorganic
fertilizer has been a major component in
achieving such increases.

The profitability of applying inorganic
fertilizers often varies due to the variations in
crop response and the high and variable cost of
fertilizer in relation to product prices. Fertilizer
use is strongly affected by various policies,
especially those that affect input supply and
prices. In many areas of SSA, fertilizer adoption
has been slowed by the absence of appropriate
institutional structures to supply inputs, credit,
and information.
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Public research and extension investments will
also play an important role in increasing the
profitability of fertilizer use for farmers in SSA.
Even though research investments have
generated high rates of return, support for
research is declining. This trend must be
reversed, and investments must be accelerated,
if research is to continue developing input-
responsive and yield-stabilizing varieties while
improving crop and resource management
strategies. Research and extension investments
offer an assured way to satisfy increased
demands for food at reasonable prices, while
avoiding irreversible degradation of the natural
resource base.

Without subsidies, farmers in SSA pay a very
high price for fertilizer. Such prices occur in
part because most of the fertilizers used in SSA
are imported, and transportation costs are high.
In the short and medium terms, fertilizer
subsidies can help to compensate for these cost-
increasing factors.

In the long-term, however, SSA must find other
ways to make the right type of fertilizer
available at the right time, place, and price.
Research can help to clarify what fertilizers
work best in particular situations. In addition,
regional cooperation in international fertilizer
procurement (Vlek 1990; Pinstrup-Andersen
1993) would help offset problems associated
with the small volume of fertilizer purchased
by countries in SSA, volumes that do not take
advantage of scale economies for purchasing
and shipment. Governments in SSA consider
fertilizer a strategic and politically sensitive
commodity, however, and given their
experience with regional cooperation, this kind
of cooperation may not be feasible.

The donor community (spearheaded by the
World Bank and IMF) is encouraging
governments to promote private enterprise and
competition with respect to fertilizer imports
and distribution. Thus far, the experience has
been mixed. Future strategies should include a
greater mix of public- and private-sector
initiatives involving organizations throughout
SSA’s fertilizer sector. The roles of each
partner, especially that of government, will
have to be clearly spelled out. Governments
must make national fertilizer policies and plans
a part of the overall agricultural development
strategy. Such efforts should produce more
predictable policies and more stable
institutions so that the private sector can
develop the confidence necessary to invest in
the fertilizer trade. The policies should ensure
that sufficient price incentives exist to make
fertilizer use profitable for farmers and
suppliers. Credit, for instance, must be
extended not only to farmers but to private
traders as well.

Poor rural infrastructure—especially rural/
feeder roads— is a major cause of high
fertilizer prices. Governments must increase
their investments in infrastructure if they are to
increase agricultural productivity.
Infrastructure development should be treated
as a social cost and charged to a social
overhead account in the national budget (Bumb
and Baanate 1995).

For fertilizer use to increase over the long term,
political commitment to agriculture must be
translated into investments that develop
institutions and infrastructure. Such support
will enable agriculture to play its crucial role in
SSA’s overall economic development.
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