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Abstract

This article synthesizes case studies from Kenya, Zambia, and Ethiopia to assess how differencesin the
implementation of fertilizer marketing policies have affected the private sectors response, the costs
borne by marketing actors, and fertilizer consumption. These countries have pursued very different
gpproaches to fertilizer market development since 1990. Financid cost accounting techniquesindicate
that domestic marketing costs account for 50% or more of farm-gate prices, while the sum of importer,
wholesder and retailer profit margins generdly account for lessthan 10%. There appear to be redigtic
opportunities to reduce domestic marketing costs in the short- and medium-run, which are shown to
have potentidly sgnificant effects on the profitability of using fertilizer on maize. Invesmentsin selected
publicaly provided goods, often consdered outside the scope of fertilizer marketing policy per se,
neverthdess strongly affect the codts of fertilizer, farmers willingnessto pay for it, and hence the

performance of markets.



Fertilizer Subsector Development:
A Comparative Analysis of
Ethiopia, Kenya, And Zambia

I ntroduction

It iswiddly known that African farmers typicaly pay consderably higher pricesfor fertilizer than
farmersin mogt other parts of the developing world. However, thereis adearth of empiricd analyss
on why this occurs and what could reasonably be done to make fertilizer more affordable and
profitable. A better understanding of the costs and risksin input marketing can guide current debates
over the continuing importance of policy change, public goods investments, and other types of
government and private sector actions.

Our objective isto examine how differences in the implementation of fertilizer marketing policy have
affected the costs borne by marketing actorsin the fertilizer subsector and the prices facing farmers,
based on the cases of Kenya, Zambia and Ethiopia These countries have pursued very different
gpproaches to fertilizer market development since 1990 and offer important comparative ingghts. We
first present a conceptua framework of the factors affecting fertilizer demand and then tie this
discussion to assessments of market performance. We then describe the implementation of reformsin
the three countries and their effects on fertilizer marketing margins and consumption. The paper dso
identifies organizationd and indtitutiona changes that could reduce marketing codts, and smulates their

effects on the profitability of maize production.



Conceptual Framework: A Systems Approach

Agriculturd input marketing plays an important role in the tructurd transformation of an economy
from subs stence-oriented production toward an integrated economy based on speciaization and
exchange. The trangtion from subs stence to commercidized production makes possible new
production possibilities using inputs acquired through exchange, dlows households and the economy to
benefit from the economies of scale that accompany specidization, spreads risk of supply and demand
shocks over abroader geographic area, and ultimately broadens households' consumption choices
(Bromley and Chavas, 1989).

Whether these benefits from commercidization are actudly achieved depends on the costs of
exchange within the economy. These codts are determined by the functioning of exchange systems, i.e,
the processes through which people carry out economic transactions. The weaknesses of exchange
systems in much of sub-Saharan Africa are reflected in the thinness, volatility, and unreiability of
markets, the overwhelming predominance of spot markets as opposed to more complex and formaized
market structures, the risks of engaging in extensve non-market exchange outside of one's socia
group, and the fallure to develop effective large-scale organizations to take advantage of scale
economies (where they exist).

The ahility to capture the gains from specidization is limited by the Sze of the market, whichisin
turn influenced by effective demand relative to the sum of production and marketing costs. Where these
expected costs exceed the expected gains from exchange, no transaction takes place. High marketing

costs (due to trangport, storage, handling, transaction costs, etc.) therefore can prevent what would



otherwise be beneficid trades and depress the development of exchange-based economic systems
required for ructurad transformation. Because households face varying marketing costs, the extent of
market participation varies across households (de Janvry, Fafchamps and Sadoulet, 1991).

Specific to the topic of this paper, farmers willingness to pay (WTP) for fertilizer is aso household-
specific, reflecting differencesin soil qudity, household resources, crop husbandry practices, access to
output markets, and other factors affecting the profitability and riskiness of using fertilizer. Farmers
WTP for fertilizer is affected by the extent and effectiveness of public investments such as agriculturd
research systems, extenson and outreach programs, investments in crop marketing inditutions and
infrastructure, and access to credit. While many of these determinants of farmers WTP for fertilizer are
often consdered outside the scope of fertilizer marketing policy, they nevertheless strongly affect
demand for fertilizer, potentia scae economiesin distribution, and hence the performance of fertilizer
markets.

The obsarvation that only asmall proportion of smdl-scae farmers use fertilizer in agiven areais
sometimes attributed to high transaction costs and week marketing inditutions, leading to “market
falure” However, agtuation in which farm-gate prices for fertilizer exceed WTP for every fam
household in a given region does not necessarily connote a market failure, nor does it necessarily imply
that transaction costs are the key factor responsible for the absence of trade. The domestic marketing

component of the farm-gate price of fertilizer can be disaggregated into four types:

* Type 1 costs: transaction codts, i.e., costs incurred in the coordination of exchange among market

actors,;



* Type 2 costs: distribution costs of trangport, handling, finance, taxes and fees, etc; and
* Type 3 costs: government behavior that imposes additiond risks and costs on other actors
marketing activities,

* Type 4 costs: rents emanating from non-competitive behavior of marketing firms

The relative magnitude of these cogts, and the potentid to reduce them, provide guidance asto the
gopropriate focd points of andysis. If Type 1 costs are the primary cause of high farm-gate fertilizer
prices, then grester fertilizer use will require addressng the causes of high transaction codts. In Stuations
where Type 2 and 3 codts predominate, then an appreciablerise in fertilizer use will require publicaly
provided goods and changes in the policy environment. Partitioning marketing costs into these
categories is difficult because some of these costs are unobserved and are incorporated into the fee
dructure of other discrete activities. For example, trangport cost rates will be higher dong routes where
security problems increase the risks of trade. Certain ingtitutiond or policy changes could be envisoned
to reduce transaction costs and Smultaneoudy provide incentives to invest in new marketing

technologies that reduce unit transport or storage costs.

Description of Reform Implementation

Kenya, Ethiopia, and Zambia have dl pursued an officid policy of encouraging private sector

involvement in fertilizer marketing. However, they provide interesting contrasts because of the divergent

gpproaches that each country has taken in implementing fertilizer subsector reform. This underscores



the importance of studying implementation as distinct from policy pronouncements in assessments of

reform outcomes.

Kenya

From 1974 to 1984, the Government of Kenya (GOK) provided afertilizer importation monopoly to
one firm, the Kenya Farmers Association. The monopoly position of KFA was later viewed as an
impediment to the development of the fertilizer market, and during the rest of the 1980s, the GOK tried
to encourage other firms to enter the market abeit under very tight controls. Fertilizer traders were to
adhere to officid prices set a 54 market centers throughout the country. The GOK determined which
firms were dlowed to operate, through licensing requirements and the dlocation of foreign exchange
(Argwings-Kodhek, 1996). Kimuyu (1994) argues that the licensing process provided rent-seeking
opportunities for public sector officias, the costs of which had to be absorbed by trading firms who
were mandated to operate within the trading margins afforded by the control price structure.,. Donor
fertilizer ad, accounting for over haf of tota imports during the late 1980s, were poorly coordinated
with commercid imports, leading to frequent oversupply and deficit (Kimuyu, 1994). Morever, the
GOK increasingly recognized thet its controlled pricing structure did not ensure adequate margins for
retallers to supply the reatively distant rurd areas. While the controlled pricing structure was designed
to improve farmers accessto fertilizer, it had the opposite effect in the more remote aress.

These concerns led the GOK to reform its fertilizer marketing system. By 1993, prices were

decontrolled, donor imports dwindled to 5 percent of total consumption, and smdl-scde farmersrelied



exclusively on the private sector and cooperatives for fertilizer. Allgood and Kilungo (1996) report that
by 1996, there were 12 mgor importers, 500 wholesders, and roughly 5,000 retailers distributing
fertilizer in the country. IFDC (2001) estimates that the number of retailers rose to between 7,000 and
8,000 by 2000. Some of the largest importers were cooperatives and estate firms supplying their
members, most of whom were small-scale farmers participating in teg, coffee, and sugarcane outgrower
schemes.

Severd studiesindicate that there has been an impressive private sector response to fertilizer
market reform and that the market is generally competitive, particularly at the retail level (Argwings-
Kodhek, 1996; Omamo and Mose, 2001; Wanzala et al., 2002). Nevertheless, marketing costs are
high, and fertilizer application rates by small-scale farmers are below levels recommended by the
nationa extenson service. Smalholders accessto inputs on credit is restricted primarily to those
participating in integrated cash crop programs, dthough evidence indicates that smalholders utilize these
arrangements to acquire fertilizer on credit for use on food crops too (Y amano, Jayne, and Nyoro,
2003).

Trendsin fertilizer prices and domestic marketing margins are important indicators of subsector
performance. Measuring domestic marketing costs is difficult because some of these costs are
unobserved and incorporated into the fee structure of other discrete ectivities. Table 1 presents fertilizer
marketing margins between Mombasa port and Nakuru, arelatively accessible area dong the mgor
Trans-Africa Highway. Since the introduction of fertilizer market reform in the early 1990s, the

marketing margins between Mombasa and Nakuru have declined substantidly. During the 1990-95



period, mean domestic marketing costs were $262 per ton, in contrast to $206 per ton between 1996-

2000, a 24% decline.

Zambia

Before 1989, fertilizer digtribution was the preserve of NAMBOARD, a government parastatd.
The Zambian government abolished NAMBOARD in 1989 and initiated a process of fertilizer market
reform during the early 1990s. Throughout the reform process, the officia objective was to encourage a
vibrant private distribution system to serve the needs of small-scale farmers. While private trade has
been legdized, government has continued to digtribute large quantities of fertilizer on credit in the mgor
agricultural aress of the country. Each year since 1993, the |oan recovery rate was typicaly less than 30
percent, and never higher than 43 percent (Govereh et d., 2002). A second sdlient feature of these
programs was that the government has consstently selected the local beneficiaries of the fertilizer
offered on credit. While the government programs were ostensibly transformed severd times during the
1990s in response to deficiencies noted in donor-funded assessments, the central feature throughout the
reform process has been that government sdlected the recipients of subsidized fertilizer and credit
according to processes that lacked transparency and appeared to fulfill politica patronage objectives
through targeted delivery of unrecovered |oans to designated locdl dlites (Copestake, 1998; Pletcher,
2000).

These government programs have taken place within an officid policy environment of liberdization.

The private sector’ s response to the reforms, in terms of new entry and investment, has been limited.



High transaction cogts and coordination problems within the private sector may partially account for
this, yet there is no doubt that the subsidies and recurrently high default rates of the government
programs have undercut private firms ability to distribute fertilizer commercidly (Govereh et d., 2002).
Traders continualy complained that uncertainty over the timing, location, and volume of fertilizer
distributed under the government programs adds risks and costs to their operations, and reduces their
participation in the market (Govereh et d., 2002). Moreover, recent analys's has shown that fertilizer
use on maize is unprafitable in many areas of the country given the weaknesses of infrastructure,
extenson sarvices, and systems for generating and distributing improved seed varieties (Donovan et d.,
2002). In these respects, the private sector’ s gpparently weak response to input market development
may not reflect a“falure’ of the private sector or of markets per se, but may largely reflect an
underinvestment in traditional public goods (infrastructure, appropriate extenson messages, R&D
investments) that limit the profitability of using purchased inputs or of producing asurplus for the
market. In fact, it gppears that fertilizer marketing costs from the US Gulf, to Durban, South Africa, to
Lusaka have declined dramatically in recent years, dthough no firm conclusons are warranted in light of

the limited availability of time series data (Table 1).

Ethiopia

Fertilizer importation, distribution, and pricing was controlled by a government paragtatd dtarting in

1984 (NF A, 2001). Starting in 1993, the Ethiopian government (GOE) began curtailing the operations

of its officid state marketing board under aid-conditiondity agreements with donors. The private sector



was dlowed to participate in fertilizer importation and distribution following the issuance of the Nationd
Fertilizer Policy in 1993. A few importers and several wholesders and retallers joined the market to
provide an dternative private distribution channd. However, government in 1995 permitted the creation
of regiond holding companies with “strong ties’ to regiona governments (NFIA, 2001). It was quickly
aleged that the government gave these holding companies preferentia trestment in the adlocation of
foreign exchange for importation and in the distribution of fertilizer through government-administered®
credit to farmers under its large-scae New Extension Intervention Program (NEIP). By 1996, the
NEIP accounted for 67% of dl fertilizer distributed in the country, with the new holding companies
being awarded virtudly dl of the program fertilizer supply contracts (Stepanek, 1999).

In 1996, under donor pressure to introduce trangparency in the salection of fertilizer trading firmsto
supply the NEIP, the GOE indtituted regiond tender processes to award monopoly distribution rights to
one firm in each digtrict (Stepanek, 1999). However, Stepanek’ s careful documentation of this process
through extensive field study in 1998 showed that in many cases there were no auctions, and that
regiona governments granted monopoly distribution rights to the holding companiesin their respective
region. Two large private companies, including Ethiopia Amagamated (EAL) which has been amgor
fertilizer importer in Ethiopia Snce the 1960s, have exited the market because of an inability to acquire
foreign exchange for fertilizer importation, a process that remains under the control of government.
Regiond governments have aso aided the holding companies by providing government staff, sorage
facilities, and trangport for their retailing operations (Stepanek, 1999). As of 2001, two regiona holding
companies and the fertilizer paragtatal, AISE, account for 100% of fertilizer imports and loca

digtribution.



Summary

Of the three countries examined, only Kenya provides a meaningful test of the private sector’s
response to reform. In Zambia, private trade in fertilizer was legalized, but the co-existence of
government programs distributing fertilizer at subsidized prices and with high loan default rates clearly
impeded incentives for private investment. In Ethiopia, government policy in recent years appearsto
have been designed to suppress competition and maintain control over the fertilizer subsector

(Stepanek, 1999; NFIA, 2001).

Fertilizer Consumption Trendsin the Post-reform Period

The impact of fertilizer market reform on small-scale farmers could be better understood if fertilizer
consumption data were disaggregated between the small-scale and large-scal e/estate sectors, and
between concessiond vs. commercid sdes. Few countries report data in such a disaggregated way.
Based on information pieced together from government files and from fertilizer distributors, Govereh et
a. (2002) were able to compile fertilizer use trends in Zambia by commercia private sector salesvs.
government program sales (Table 2). Kenyan fertilizer use data from the Minigtry of Agricultureis
disaggregated between commercia and donor-financed imports, and by type of fertilizer. In Ethiopia,
only totd fertilizer use was available.

Fertilizer consumption has increased subgtantidly in recent yearsin Kenya (Table 2). Data specific

to the small-scale sector is unavailable. However, pand survey dataon 1,451 smdl-scale households
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covering 22 digricts indicate a 16% increase in fertilizer consumption between the 1996/97 and
1999/00 seasons (Table 3). Much of the increase is due to increased consumption of top dressing
fertilizer in specific parts of the main maize-producing aress of the country (North Rift Vdley) and
increased fertilizer use on sugarcane through outgrower arrangements. The total number of small-scde
farms using fertilizer increased five percent, from 61 to 65 percent. Use rates vary considerably
throughout the country, ranging from less than 10 percent of households surveyed in the drier lowland
areas to over 90 percent in Centra Province and the High-Potentid Maize Zones in the North Rift..

In Zambia's case, overdl fertilizer consumption has declined over the past decade (Table 2). Much
of the decline reflects a smaler number of farmers gpplying fertilizer on maize in the northern part of the
country in response to the withdrawal of maize transport subsidies conferred through the former
paragatd marketing board’ s pan-territorid pricing structure, and to the decline in the supply of heavily
subsidized fertilizer distributed by the state (Seshamane, 1998; Howard and Mungoma, 1997).
Smadlholder cropping patternsin these regions have shifted dramaticaly from maize to crops such as
cassava, groundnut, and cotton, which receive virtualy no fertilizer in Zambia

A key feature of Zambia s post-reform period was that the quantities of fertilizer available for
smallholder farmers have never reflected commercid demand conditions. From 1991 to 1996, imports
were determined by the availability of donor fertilizer and local production. After 1997, the quantities of
fertilizer imported for government programs depended on government borrowing. Private sector
commercid import decisions were based on anticipated quantities to be distributed under government

programs (Govereh et d., 2002). Commercid private sector sales have increased in recent years as
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donor financing for government distribution programs and loca dtate fertilizer production have declined
(Table 2).

In Ethiopia, fertilizer use over the 1990s has increased dramaticdly (Table 2). The government has
actively promoted fertilizer use through the NEIP. Analysis by Howard et d. (1998) indicates that the
NEIP technology package of improved maize seed, fertilizer, and management practices was highly
profitable in the three regions where farm budget information was andyzed. Loan recovery rates under
the NEIP have been high, athough NFIA (2001) indicates that the national government has required
regiond governments to pay for unrecovered loans, making it difficult to assess actua farm loan
repayment. Y et it gppears that by controlling input distribution, the state has limited farmers options for
acquiring fertilizer through dternative sources. This has mitigated the problem of input loan recovery that
has plagued Zambia. In these respects, the concentrated market that government policy has apparently

promoted has facilitated arisein fertilizer use.

Potential for Cost Reductionsin the Fertilizer Marketing Systems and Effects on Profitability

of Fertilizer Useon Maize

An important question for agricultural policy iswhether there are feasible indtitutional changes or
public investments that could reduce fertilizer prices and make its use more profitable to farmers. To
address this question, we summarize findings from financial cost structures and farm budgets based on
country-level studies. Financia cost structures are an accounting technique that adds dl identifiable

cogs and margins a the various stages of the fertilizer supply chain, from the point of entry to the find
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consumer. The purpose is to understand the contribution of various stages in the supply chain to the
farm-gate price of fertilizer, and to identify whether marketing margins are unnecessaxily high at some
stages in the supply chain. Next, drawing from secondary data on partia budgets for medium-scde
maize production, sengtivity analyss was used to Smulate how specific reductions in fertilizer marketing
costs would affect gross margins for maize production, assuming that the cost reductions were passed

through to farmers.

Financial cost structures

Financid cost structures were compiled for Kenya by Wanzdaet d., 2002, Argwings-Kodhek
(1996) and IFDC (2001); for Ethiopiaby Stepanek (1999); for Zambia by Govereh et d. (2002); and
for Maawi by Westlake (1999).2 These cost structures are synthesized into aggregated cost categories
in Table 4. Severd observations emerge from this marketing cost decomposition:

Firg, the C.I.F. price of fertilizer a the port of entry isroughly haf of the farm-gate price in Kenya
and Ethiopia, and less than hdf in landlocked Maawi and Zambia Domestic marketing cogs typicaly
account for $200 per ton or more of the farm-gate price. Domestic marketing costs appear to be lower
in Ethiopia, but thisis at least partialy because various retailing functions were absorbed by the
government and not reflected in traders cost Sructure (Stepanek, 1999). Second, costs of roughly
$30-$50 per ton are incurred between unloading the fertilizer off the ship and loading it on trucks ready
for inland trangportation. These cogts include port handling and clearing fees, bagging the fertilizer, the

costs of the bags, local storage at the ports (which often is necessary because onward transportation
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cannot be timed to coincide with when the fertilizer has been cleared from the port), and government
fees. Additiona port charges, not reflected in Table 4, ariseif port authority stevedoring crews are
temporarily unavallable, causng ddays in offloading fertilizer from the ship and associated demurrage
charges. Bulk buying and transportation, while capable of reducing per unit shipping costs, can be
more codlly if the ports cannot handle the type of vessdl or if specid off-loading equipment is needed.
Beig (2001) noted that about a third of Mombasa port’ s berths were inoperable because of repairs
needed to key equipment.

Third, transportation, handling, trangt losses, and storage costs borne by wholesalers and retailers
accounted for over $100 per ton in Kenya and Zambia, and between $80-$100 per ton in Malawi and
Ethiopia. Kenyan retallers trangt losses averaged about three times greater per unit shipped than for
importers and large wholesaders. Trangt oss costs are passed on to farmers, amounting to 3 to 5% of
the farm-gate price in the Kenyan supply chains andyzed by Wanzada et d. (2002). These costs dso
include an imputed $20 per ton charge borne by farmersto transport their fertilizer from retail shopsto
their farms, based on survey findings. Because Kenya has ardatively dense fertilizer retailing network
and relatively good road infrastructure, the transport costs borne by farmersin other countries are, on
average, likely to be grester.

Fourth, the sum of imputed net profit margins for importers, wholesders, and retallers (returns to
management and unaccounted-for costs) were in most cases 10% or less of the total farm gate pricein
Kenya, Zambia, and Ethiopia. This corroborates findings by IFDC (2001) for Kenya and Uganda, and
by Omamo (2002), who found net margins in the range of 2% to 5% for fertilizer tradersin Uganda.

The Ethiopia results should be interpreted differently because some of the retailing functions were
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carried out by government rather than the firm awarded the right to distribute fertilizer (Stepanek,
1999). Westlake' s computations for Maawi in 1998 show an exception here; the sum of importer,
wholesder, and retailer margins was $114 per ton (28 percent of the farm-gate price). Westlake
attributes this partialy to the devauation of the Maawi kwacha, and uncertain demand due to

subsidized government digtribution programs Smilar to those in Zambia

The Potential of Policy and Investments to Reduce Marketing Costs

There appears to be substantial scope to reduce fertilizer marketing costs in each of the three
countries anayzed. Because of gpace limitations, we highlight several important sources of potentia
cost reduction here, and refer the reader to the more detailed analysesin Wanzaa et d. (2002);

Govereh et d. (2002); and Stepanek (1999).

Poalicies to coordinate port clearing with inland transport. Problemsin coordinating the clearing of
fertilizer from the port with the availability of domegtic inland trangportation introduced extra marketing
costsin both Ethiopia and Kenya All traders surveyed in Kenyaindicated that they could not transport
their fertilizer directly up-country from the port of Mombasa because of problemsin securing transport
a the time the fertilizer was cleared from the port. Rules prohibit dl but two transport companies from
operating at the port, thereby forcing most traders to store their fertilizer in loca warehouses near the
port before arranging for road transport for subsequent movement up-country. This extra stage

involved an additiond $8 to $15 per ton in trangport and handling costs. The Kenya Port Authority
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(KPA) dso dtipulates that stevedoring and loading onto vehicles at the port can only be carried out by
KPA employees at KPA rates. By imposing extra storage, handling, and transport costs on traders,
these regulations inflate marketing costs that are ultimately passed on to farmers. Stepanek documents
amilar coordination problems between the offloading of fertilizer at Assab and Djibouti ports and the
timing of inland tranport to Ethiopia, athough in this case, the extra storage and handling costs were

only 2% of the retall price.

Facilitating the transparency of government programs The Zambia and Ethiopia sudies identified
“double-handling” of fertilizer, in which traders shipped, unloaded and stored fertilizer at centra
warehouses and waited to see where government programs distributing subsidized fertilizer would be
operdaing, after which they transport the fertilizer to areas where their commercia operations would not
be affected. Zambian traders stated that costs could be avoided by shipping their stocks directly from
South African portsto regiond marketsin Zambia, and turning over the stock as quickly as possible,
but this strategy was too risky until the volume and location of government programs was known.
Costs arising from the “ double-handling” problem were estimated at $25 to 42% per ton (7% to 11% of
the cost to farmers). Ethiopian trader surveys dso indicated that additiond storage and handling costs
were incurred because of delaysin determining the location of government distribution programs. The
additiond costs of unloading, storage at centra warehouses, reloading, and interest charges were found

to be roughly 4.5% of the retail price for both DAP and urea.
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Reassess levies on fertilizer and transportation. Leviesincurred at the port of Mombasa accounted
for 2% to 3% of the farm-gate price. While levies are important for financing the cost of state activities,
levies on fertilizer are passed aong through the marketing systlem and ultimately borne by farmers,
which may run counter to other important national objectives such as smalholder income growth and
food security. Wanzda et d. (2002) found thet the elimination of these levies would raise smallholder
profits per bag of maize produced by 3% to 12%, depending on location and intensity of fertilizer

goplication.

Policies Affecting Entry and Operation in the Market

Using a hedonic pricing modd gpplied to 1998 transaction data on the price of fertilizer ddivered to
retal centersin Ethiopia, Stepanek (1999) found that farmers paid 4% and 13% higher pricesfor DAP
and ureg, other factors congtant, when the district administration appointed a fertilizer supplier for its
government programs instead of implementing a competitive tender process as was done in some
digtricts. Donors urged the government to arrange competitive tenders for awarding fertilizer supply
contracts to traders, but this was implemented in a minority of areas surveyed. Private deders have
withdrawn from the fertilizer market in recent years, dlegedly due to regulations favoring government-

affiliated companies and the parastatal AISE.

Investments in transportation infrastructure. Domestic trangport costs per kilometer increase greetly
toward the end of the supply chain asfertilizer istrangported in smdler units dong generdly poorer-

quality roads. Wanzaa found that fertilizer was often transported by retail bicycle transporters 15 kms
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from retail shopsto villages, and these costs typicaly accounted for $20 or more per ton, about the
same astheinternationa shipping cogts from internationd suppliersto the ports. Efforts to improve rurd
road infrastructure and trangport systems could have high payoffs not only for the economics of fertilizer

use, but for economic activity in generd.

Potential effects of banking and foreign exchange system performance on fertilizer prices.
Wanzdd sfinancid price sructure in column 5 of Table 4 provides an interesting example of how
unforeseen risks may affect the profits of fertilizer traders and prices borne by farmers. Note that the
trading marginsin column 5 are subgtantialy higher than those computed in the other four Kenyan
examples. In the area and time during which the data for this scenario was computed, two mgjor
importers were unable to import fertilizer because their local bank had a temporary liquidity problem,
and as aresult the international bank refused to guarantee their letters of credit. Wholesaers that had
arranged to be supplied by these importers were therefore temporarily unable to secure fertilizer to
digribution in their areas. This created alocdized shortage of fertilizer in their digtribution areas which
another mgor importer attempted to fill by ordering another consignment which began to arrive and be
digtributed in March/April. However, in the interim, local supplies were constrained and prices reached

unprecedented levels of up to US$570 per ton in March 1999.
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Sensitivity of Crop Production Costs and Profitability to Fertilizer Prices

The three country case sudies indicate thet fertilizer marketing cogts are inflated by numerous
factors, many related to weak infrastructure, policy and regulatory barriers, and lack of coordination
within the fertilizer supply chain. Individualy, these problems generdly add margindly to the ultimate
cost of fertilizer borne by farmers, but their cumulative effect is often substantial. Stepanek estimates
that if the three most important regulatory and coordination problems described above for Ethiopia
could be redressed, farm-gate prices of DAP and ureain the areas analyzed could decline by 15% to
18%. Wanzaa et d.determined that the three most important sources of cost reduction amounted to
roughly 11% of the farm-gate price of DAP in Western Kenya. These studies did not measure the cost
or politica feashility of achieving these cogt reductions. Y et they help to explain why fertilizer marketing
cogs are substantialy higher in SSA than e sewhere, and the magnitude of cost reduction that might be
possible through selected public investments and regulatory changes in the fertilizer marketing system.

Using Kenya as an example, Table 5 indicates how capturing these sources of fertilizer cost
reduction would affect the profitability of maize production by smdlholder farmers. The amulations
assume that cost reduction in the supply chain is passed dong to farmers. Results are dso sendtive to
the intengity of fertilizer use and to response rates of maize to fertilizer gpplication. The results, reported
in Wanzala et d., are derived from maize budgets in three maize-producing areas of Western Kenya.
Application rates of 75kg of DAP/acre and 100kg of CAN/acre, which represents ardatively high-

input and management-intensive production system, are used. In these areas, roughly 30% of farmers
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aoplied fertilizer on maize a these levels. The profitability of maize production will be less sengtive to
fertilizer price reductions for most smdl-scde farmersin Kenya

For these rdatively intendve maize production systems, however, the impact of fertilizer price
changes on cogts of production and profitability are quite large. Under Scenario 1, which reflects the
abolition of Mombasa port fees, the profit per bag of maize increases 11.9% in Bungoma, 6.4% in
Lugari, and 3.0% in Trans Nzoia Maize profitability is more sengtive to the price of fertilizer in
Bungoma because under recommended gpplication rates, they form a higher proportion of tota
production costs compared to the other digtricts. While the remova of port taxes would not
gopreciadly affect maize profitability per bag in areas with intensive use of other cash inputs and high
agronomic response rates to fertilizer gpplication, such as Trans Nzoia, they appear to have asgnificant
effect on the profitability of maize production in medium-potentia areas such as eastern Bungoma, other
factors constant. The impact on profitability of Scenarios 2 and 3 are comparable to those of Scenario
1

Over the long run, it may be possble to capture the combined benefits of several scenarios. As
shown in the last row of Table 5, the combined effects of the three scenarios are very dramatic. Using
recommended rates of DAP and CAN in Bungoma, the profit per bag of maize produced increases by
32%, whilein Lugari and Trans Nzoia, profits per bag increase by 17.8% and 10.5%, respectively.

These smulation results are likely to underestimate the actud increase in the profitability of usng
fertilizer on maize, snce the amulations are based smply on benefits from lower fertilizer prices, holding
goplication rates congtant. In practice, farmers are likely to respond to lower fertilizer prices by

increasing the quantity applied to maize, other factors constant.
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Conclusions

Fertilizer market reform in Africa has been highly controversd, partly because too little attention
has been given to how reform programs were implemented in practice. This paper highlights the
differences in market reform implementation in Kenya, Zambia, and Ethiopia, and the differencesin
private sector response.

In Kenya, the state has withdrawn completely from direct fertilizer distribution and pricing.
Smalholder farmers are supplied dmost exclusively from commercid trading companies. These firms
range from large verticaly integrated firmsto small diversified traders to cooperatives and outgrower
companies, and in the case of tea, acommercidly oriented parastatd. There has been substantia
private sector response to reform since 1993. As of 1999, 22 firms imported fertilizer, and there were
roughly 500 wholesdlers and over 7,000 retailers. Overdl fertilizer consumption in Kenya has increased
from amean of 208,000 tonsin the 1980s, to 263,000 tons in the 1990-95 period, to nearly 300,000
tonsin the 1996-2001 period. Survey dataindicate that smallholders have increased their use of
fertilizer snce 1996/97, mostly on sugar, horticulture, whest, and maize in specific aress. Kherdlah et
d (2002) edtimate that a greater proportion of smal farmersin Kenya use fertilizer (61%) than in any
other country in Sub-Saharan Africa. Fertilizer consumption is till limited, especidly on cered crops,
in areas where agro-ecologica conditions create greater risks and lower returnsto fertilizer use.
Interna marketing margins have declined in the past decade, dthough there still gppears to be

substantiad room for further cost reduction.
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Zambia s experience with fertilizer market reform has been less encouraging. Fertilizer use by
smdlholder farmers has declined precipitoudy since the 1980s, when both fertilizer and maize
production in the more remote regions were heavily subsdized. The private sector’s reponse to
market reform has been limited. However, Zambia has not actualy implemented many of the key
reform measures that donors have been advocating snce the late 1980s. The continuation of large-scae
government programs offering subsidized fertilizer on credit has serioudy undermined the incentives of
private traders to invest in the system. These programs have raised the risks and marketing costs of
private traders commercia operations. Moreover, liberdization as implemented in Zambia has not
been supported by complementary investments in public goods such as transport infrastructure, seed
research to generate new varieties more responsive to fertilizer gpplication, and demongtrations and
extension information on appropriate levels of fertilizer usein different regions (Govereh et d., 2002).2

Ethiopid sfertilizer market reform process has resulted in grester government control over pricing
and digtribution and the exit of longstanding private actors from the market. Fertilizer consumption has
increased dramaticdly in the past 10 years, and the government’s campaign of didtributing fertilizer and
improved seed on credit has succeeded in intensifying crop production. Because donors have provided
much of the fertilizer as part of aid assstance programs, the government has apparently generated
revenue from fertilizer distribution even though certain distribution costs appear to be covered by the
Treasury (NFIA 2001). Over the long run, it is unclear whether Ethiopia’ s controlled input distribution
system will be affected by the same patronage pressures that have led to financid unsugtainability in

some other African countries.
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In dl three cases, there are mgjor opportunities to reduce fertilizer marketing costs and to raise the
use and profitability of fertilizer by smdl-scae farmers. Physicd distribution costs caused by wesk
infrastructure and policy barriers gppear to account for alarge share of total fertilizer marketing cods.
Some aspects of government behavior, asin Ethiopiaand Zambia, effectively drive marketing costs for
some firmsto infinity. It is often concluded that low use of fertilizer in certain areas represents afailure
of the private sector to meet the needs of farmers without adequate information on the magnitude of
these different types of codts. Policy analys's needs to gpproach the issue of reducing marketing costs
from a comprehensive pergpective, recognizing the importance of strengthening and developing new
inditutions, investing in public goods, and overcoming policy-reated barriers to improved market
performance. Market failure istoo narrow a concept to adequately address the causes of low fertilizer
use by small-scale farmersin Africa. The private sector’ s gpparently weak response to input/output
market development may not reflect a“failure’ of the private sector or of markets per se, but may
reflect an underinvestment of traditiona public goods, such as infrastructure, gppropriate extenson
messages, and R& D investments, that limit the profitability of using purchased inputs or of producing a
aurplus for the market.

A holigtic gpproach to input market development aso requires attention to the various factors
affecting farmers willingnessto pay for fertilizer. Rasng famers willingnessto pay for fertilizer
involves public sector support for agricultura research systems, the generation of seed technologies
more respongve to fertilizer gpplication, the establishment and dissemination of appropriate input
recommendation domains (as opposed to one blanket recommendation for an entire country), viable

systems for financing farmer input needs, market information, effective indtitutions for contract
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enforcement, and public invesmentsin infrastructure and telecommunications to attract new investments
by commodity marketing firms. These “public goods’ investments, often considered outside the scope
of fertilizer marketing policy, nevertheless strongly affect the demand for fertilizer and hence whether

markets for fertilizer exi<.
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Endnotes

1. The state-owned Commercid Bank of Ethiopia, the only supplier of fertilizer credit in recent years,
does not extend loans directly to farmersto buy fertilizer. Instead, regional governments receive the
loans from the Bank (using their budget as collateral) and the money is then loaned to farmers through
locdl authorities.

2. Because of space limitations, the reader is referred to these sudies for details on methods and data.

3. The government advises 200 kgs and basal and 200 kgs of top dressing fertilizer per hectare

throughout the entire country.
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Table 1. International and Domestic Wholesale Price Differencesfor DAP and Urea Fertilizers, Kenya and Zambia.

DAP, c.i.f. DAP, wholesale, difference Urea, Urea, wholesale, difference
Mombasa Nakuru, Kenya (Nakuru - Mombasa) Us Gulf Lusaka (Lusaka- US Gulf)
(A) (B) (©)=(B-A) (D) ® (F=E-D)
U.S. $ per metric ton
1990 159 391 232 140
1991 190 458 268 163
1992 179 503 324
1993 139 369 230 138
194 178 481 303 151
1995 214 431 217 212
199 210 485 275 199 581 382
1997 200 405 205 149 550 401
1998 206 413 207 122 385 263
1999 183 330 197 101 361 260
2000 160 309 149 129 360 231

Sources: Column (A) — Ministry of Agriculture and Rural Development data files. Column (B) — Kenya Farmers Association, Nakuru.
Column (D) — Green Markets data files. Columns (E) — Food Reserve Agency/Zambia.

29



Table 2. Total Fertilizer Use Trends, Zambia, Kenya, Ethiopia

Zambia Kenya Ethiopia
Crop Local Donor Private  Govtdirect & Product handled Total commercial donor total total
Season  produc- Imports firm NCZ imports by govt and Supply? imports shipments consumption consumption
tion imports agents
@ @ (©) 4 O=D+2+4  ©)=3)+()
Thousand Metric Tons

1981 24.0 16.0 0 1410 1810 181.0 311
1982 57.0 300 0 80.0 166.9 166.9 1505 54.7 1364 316
1983 90.3 1130 0 9.3 2126 2126 188.2 251 1428 451
1984 749 68.8 0 126.3 2701 2701 1333 731 175.3 46.9
1985 16.7 304 0 0 471 471 199.6 1456 2381 241
1986 789 87.6 0 60.9 2275 2275 148.1 820 2270 83.3
1987 66.2 9%.0 0 85.1 2474 2474 829 1423 238.0 121.3
1988 67.4 1414 0 481 256.9 2569 1486 1727 2720 1295
1989 359 282 0 2454 309.6 309.6 74.0 1115 2370 1294
1990 46.6 53.6 0 102.8 203.0 203.0 76.1 106.9 226.9 145.7
1991 A3 18.0 0 1343 186.6 186.6 169.9 741 2536 147.0
1992 333 340 145 744 141.8 1564 175.7 721 2329 152.7
1993 271 1137 830 161 1570 245.0 166.0 107.0 2865 1075
199 0 66.0 92.0 109 76.9 1689 68.0 2812 190.0
1995 0 254 69.0 35.7 61.1 130.1 342 295.6 246.7
1996 0 16.6 1080 49.0 65.5 1736 161 254.0 2532
1997 0 0 9.9 0 150 9.9 255.0 2204
1998 01 0 108.8 430 430 1519 265.0 2814
1999 102 0 134.3 239 35.0 1445 358.6 290.3
2000 3515 2979
2001 2796

Average: 55.8 66.5 0 89.9 2123 2123 2082 87.6

1981-89

Average: 236 51.8 439 62.4 1377 1817 262.7 1828

1990-95

Average: 26 42 1120 29.0 39.6 1417 296.8 2740

1996-2001

Zambia sources: MAFF Statistical Bulletin 1998; Zambia Fertilizer Importers; and Faber 1993. Kenya sources. Ministry of Agriculture and Livestock
Development. Ethiopia source: National Fertilizer Industry Agency.
aSome fertilizer importsto Zambia are re-exported to DRC and Malawi; year specified (Zambia) refersto first year of crop season, i.e., 1990=1990/91 season.
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Table 3. Percent of crop areafertilized and dose rates (kgs/acre) by crop, 1996/97 and 1999/2000, among 1,422 sample
householdsin Kenya

Maize Wheat Tea Coffee Sugar cane Total
% kgs % kgs % kgs % kgs % kgs
Year area [acre aea /acre aea /acre aea /[acre area /acre % hhsusng
1996/97 580 312 86.6 34.7 870 137.8 54.0 59.6 30.7 543 61
1999/00 60.3 36.5 96.0 34.0 98.0 1106 533 1151 533 731 65
Source: Tegemeo Ingtitute/MSU Agricultural Monitoring and Policy Analysis Household Surveys, 1997 and 2000,

Tegemeo Institute, Nairobi.
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Table 4. Financial Price Structuresfor Fertilizer Ddlivered to the Farm-Gate, Various Countries

@ @ (©) © ® ©) ) ®) ©) (10)
Kenya, Kenya Kenya Kenya Kenya Kenya Zambia Malawi Ethiopia  Ethiopia
1995, 1999, 1999, 1999, 1999, 2000, 1999/00,  1998/99, 1998, 1998,
DAP DAP DAP DAP DAP DAP Urea Urea DAP Urea

(U.S. $ per Metric Ton)

C.I.F.Port? 313.10 23229 23229 33543 23229 199.65 1333 12650 251.95 125.00
Govt. taxes 8.03 914 914 1343 914 589 200 294 — —
Port handling, stevedoring, cleaning fees 8.86 14.86 14.86 15.83 14.86 21.76 550 850 13.79 1257
Bags/bagging® 13.00 10.86 10.86 10.86 10.86 7.00 17.00 21.00 455 4.55
Local storage at port and associated 573 10.57 10.57 15.71 10.57 8.38 3.00 150 1.26 0.74

handling/transport
FOT, Ex Port' 350.00 27771 27771 380.86 27771 24494 160.80 160.44 282.65 17317

Ex Port Marketing Costs:

Transport/handling/storage/transit | osses? na 110.86 104.00 12371 135.14 108.52 166.50 82.60 87.27 99.91
Financing / capital costs” na 4371 28.29 2543 4343 6.99 12.90 41.89 14.17 7.03
Importer/whol esal e/retail mark-upi na 3343 55.71 54.29 95.14 35.88 27.80 113.93 5.80 5.80
Farm GatePrice na 465.71 465.71 594.29 55143 396.33 368.00 398.86 377.24 24291
Total Domestic Marketing Costs® 23342 23342 258.86 319.14 196.68 2347 272.36 12529 117.91
(as% of farm-gate price) (50.2) (50.2) (43.6) (57.9) (49.6) (63.8) (68.3) (332 (485)

Sources: Argwings-Kodhek 1996 (column 1); Wanzalaet a, 2001 (columns 2-5); IFDC, 2001 (column 6); Govereh et a., 2002 (column 7); Westlake, 1999 (column 8);
Stepanek, 1999 (columns 9 and 10).

Notes: (a) cost, insurance, freight before off-loading at the port; (d) costs of bags estimated at $0.35 where not provided. (f) free on truck ex port; these costs do not
necessarily equal C.1.F. port plus port clearing costs because of finance charges and importer margins, which are accounted for on lines (h) and (i). (g) includes $20 per ton
retail-to-farm transport costs; (i) derived asfarm-gate price - C.I.F. port price - al observed costs. Ethiopia’ s mark-up margins are low because of the structure of Ethiopia’'s
fertilizer marketing system in 1998, some retail functions were handled by government and not included in the financial cost of fertilizer. Once transported to the district
town, the only cost that is accounted for in the Ethiopia budgets are “unloading into astore.” Costsincurred at retail level in other budgets include transit |osses, storage
costs (rent, labor, security), re-bagging, capital costs, and retail mark-up margins. (k) defined as farm-gate price minus C.1.F. port price.

" Columns (2) through (5) represent arange of marketing channelsto Western Kenya observed at different pointsin timein 1999 (see Wanzala et al 2001 for details).
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Table5. Smulated Changesin Maize Profitability From Illustrative Reductionsin Fertilizer
Marketing Costs, Bungoma, Lugari, and Trans Nzoia Districts, 1999.

Scenario Profit Measure Bungoma  Lugari Trans
Nzoia
Base Case (current Fertilizer Costs as % of total
conditions at time of survey, production costs per acre: 29.7 27.6 174
1999)
Production cost per acre (Ksh): 11,607 13,567 19,870
Profit per 90kg bag maize (Ksh): 135 202 305
Scenario 1: Remove Production cost per acre (Ksh): 11,383 13,343 19,646
Mombasa Port fees! Profit per 90kg bag maize (Ksh): 151 215 314
% increase profit/bag maize +11.9 +64 +3.0
(relative to Base Case):
Scenario 2: Port-to-up- Production cost per acre (Ksh): 11,415 13,374 19,678
country transport Profit per 90kg bag maize (Ksh): 148 213 313
coordination, obviating need
for transport to warehouse % increase profit/bag maize +10.4 +54 +2.6
and port storage? (relative to Base Case):
Scenario 3: 20% Production cost per acre (Ksh): 11,408 13,367 19,671
transportation cost reduction  Profit per 90 kg bag maize (Ksh): 149 214 313
from improved infrastructure
and reduce transportation % increase profit/bag maize +10.5 +5.4 +2.6
rates’ (relative to Base Case):
Scenario 4: combined Production cost per acre (Ksh): 10,991 12,951 19,080
effects of scenarios 1, 2, Profit per 90 kg bag maize (Ksh): 179 238 337
and 3*
% increase profit/bag maize +32.6 +17.8 +10.5

(relative to Base Case):

I Thiswill result in areduction of Ksh 64 per 50kg bag of DAP

2 Thiswill result in acost reduction of Ksh55 per 50kg bag of DAP
3 Thiswill result in acost reduction of Ksh57 per 50kg bag of DAP
4 Thiswill result in an accumulated cost reduction of Ksh176 per 50kg bag of DAP
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