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I. Public and Private Sector Analysis

A. Introduction and Recommendations

This preliminary 6 month report has set out the information readily
available on supply, demand and productivity of agricultural inputs, examined
the roles, strengths, constraints and weaknesses of existing public and
private sector supply systems, and summarized those findings.

As a preliminary comment it should be stated that the findings indicate
that not enough research effort has been devoted to measuring the response of
crops to present inputs, particularly fertilizers. Furthermore, an all out
research effort on all aspects of soil fertility and related factors is a
prerequisite to placing inputs at the farmer's disposition on a sound techni-
cal and economic foundation. Inputs are also interpreted as the development
of improved agricultural systems based on cultural practices and animal man-
agement, and which make basic use, under Niger conditions, of the relationships
between plants, soil, water, organic material, crop rotations and genetically
improved seed varieties. In brief, an ongoing parallel research input is
equally necessary to evaluate technical and economic benefits of present and
future agricultural inputs and agricultural production systems. A research
input would demonstrate the usefulness or otherwise of the physical input to
be channelled into an input supply system. This could have an important
bearing on assessing profitability, risks and in forecasting demand.

The terms of reference of this study call for an input supply component
to the APS project which is viable and effective, makes maximum feasible use
of private sector resources and management capacity, and is sufficiently
flexible to effect a smooth change to the world market for agricultural
chemicals.

The letter (No. 1352) of 1 July 1983 signed by the Minister of Rural
Development and addressed to the Minister of Foreign Affairs and Cooperation
for onward transmission to the Director/USAID/Niger, proposed that several
scenarios for an input supply system be presented for consideration.

Ideally, the system would provide for agricultural inputs to be made
available as required at economic prices, stocks held in the country, distri-
bution and storage networks capable of delivering to, or close to farmers, an
efficient and self-supporting procurement and management system, no subsidies,
and capable of providing long-term and guaranteed support to increasing agri-
cultural production. This should be the ultimate objective.

However, at this point in time there is no single scenario or
combination of scenarios that can be identified that satisfy the ideal con-
cept, and taking into consideration the identifiable, but frequently non
quantifiatle factors discussed in this report, it will be necessary to
continually review the existing system or systems as the situation evolves.



The principal issues that must be addressed in the design of any
scenario, whether in the public or the private sector include:

- capital funding or finances to purchase inputs in large quantities
- credit and cash flows for the marketing of inputs

-  subsidies

- guaranteed procurement source for fertilizer

- demand for inputs.

The principal issues to be addressed in the execution and operation of
an effective input system include:

- capital funding or credit to purchase individual inputs

- input cost to the farmer

- profitability to the farmer

- availability when required

- method of payment or repayment.

Broadly speaking, four basic options may be considered for input supply

systems, and some of the advantages and disadvantages of these are discussed
below.

Public Sector Monopoly

-  Private Sector Monopoly

- Separate Public and Private Sector Systems
- Combined Public and Private Sector Systems.

1. Public Sector Monopoly

If the public sector has total control over the iaput supply system,
then the GON will be required to fund che operation. No capital irvestment
funds have ever been made available to the CA by GON, and they are unlikely
to materialize in the future. Future funding required for operational costs
would also increase as input demand increases. An estimate of funding
requirements for 1988 is given below on the basis of presumed current (1983)
fertilizer consumption of 12,000 T/year, an annual demand increase of 20%, a
{50,000 FCFA/T) or world source procurement (200,000 FCFA/T).

Cost Local Source {(Millicn FCFA) World Market
Purchase 1,200 4,800
Distribution 360 360

Total 1,560 : 5,160




Depending on source procurement, annual funding of between 1,560 mililion
FCFA (3.9 million $)*, and 5,160 million CFA (12.9 million $) may be required
in 1988, for fertilizer alone, with an additional 20Z cost increase each year
thereafter to accommodate estimated increased demand. If fertilizers were
still subsidized, a portion of this annual cost will not be recouped from
farmers. In order to repurchase the following year, the capital fund would
have to be replenished from sales. Based on historical experience, it is
unlikely that a public sector input supply system would be able to recover
sufficient sales proceeds to finance the following year's purchases.

A public sector monopoly would probably be unworkable, as GON would have
difficulty in funding capital and operating costs, and the CA would be unable
to reconstitute the buying funds. This would result in decapitalization and
a concomitant disappearance of inputs from the agricultural sector.

2. Private Sector Monopoly

If the public sector is excluded, and inputs were distributed by the
private commercial sector only, the funding and operational constraints men-
tioned above could in theory be carried and shared by private sector indivi-
duals. Profit is the motivating influence of the private commercial sector,
therefore it can only operate on a free market pricing structure i.e. without
subsidies. This would therefore exclude agricultural equipment manufactured
by the ateliers under present conditionms.

There are positive indications that the significant annual capital
funding of several million dollars necessary to procure large quantities of
imported fertilizer either from Nigeria or the world market would not be a
constraint to the commercial sector. However, the constraint is to whom, or
to what organization the fertilizer would have to be resold, for immediate
payment. The large, private sector importers would wish, before procurement,
to match buyer and seller, rotate funds quickly, make a profit, and retire.
At this level of operation, wholesale commercants are not interested in
retail distribution down to cooperatives except 1n certain cases in the irri-
gated areas, and the opinion formed during discussions with them was that
they were not prepared to consider a vertically integrated purchase and
distribution operation. The small private sector trader does, in certain
cases, operate a vertically integrated operation from purchase to sale, how-
ever again there 1s nc guarantee of a permanent presence in the market,
timely availability of stock, and small commercants are unwilling to hold
stock for long periods.

In the long run, competition between private sector commercants may not
lead to pricing which would benefit farmers. More probably, agreements would
be reached between commercants to keep prices uniform and preserve the
highest profit margin possible. The fact that the public sector has a
presence in the fertilizer market at this point in time provides the small
private trader with a reference price. Presently the private trader under-
cuts that price by a few francs per kg., but in so doing they are still able
to make a profit. A private sector monopoly would remove the reference price
and may lead to eventual price increases to farmers.

*400 FCFA = 1 U.S.$



The distribution system of the commercial private sector is not well
developed in the rural enviromment outside of main towns, and under such a
scenario farmers would be further removed from storage points than they are
at present under the public input supply system.

It is worth recalling that the reason why the private sector entered the
fertilizer business was in response to GON calls for bids which suit commer-
cial trading practices i.e. buyers matched with sellers, quick turnover and
rapid payment. The emergence of the vertically integrated trader is a fairly
recent development. He presently benefits the farmer through undercutting
the official price, bur his presence has not been tested for any lengthy
period of time.

Whilst a minority of wealthy private sector commercants have the
financial capacity to supply fertilizer in large quantities, stock holding,
or distribution on a retail scale would not appear to be of interest to them
at this point in time, because it would clearly be costly in terms of tying
up huge sums of capital which could otherwise be employed in more profitable
business. A retail commercial distribution system and buying fund would be
required to complement this scenario.

3. Separate Public and Privatz Sector Systems

The present situation includes both sectors in supply of fertilizers,
however the private commercial sector does not presently retail fungicides,
pesticides, seeds, or agricultural equipment. The farmer has benefited from
low cost fertilizer frcm the private sector, and subsidized agricultural
equipment from the public sector.

The private commercial sector has entered naturally into the input sup-
ply system in response to public tenders and direct farmer demand. Because
of private sector activity, CA's fertilizer sales have not increased by more
than 6Z over the past three years, compared with the present estimated (but
debatable) national increase of 20%/year. However, the GON has also not had
to invest in any major expansion of the CA infrastructure to accommcdate
total fertilizer demand, an important factor to be considered in the utili-
zation of scarce GON firancial resources and in the design of any future
input supply system.

The private commercial sector has not shown -hat it is capable of
respecting tender conditions, either due to suppl difficulties in Nigeria,
or in submission of bids that did not reflect the true cost of obtaining
supplies. Furthermore trader's knowledge of agricultural chemicals is
limited, and some of their trading practices are substandard. This situation
may improve when they have more experience.

The two systems for fertilizer input provide for a stock holding
capacity via the public sector, and lower farm purchase price through the
private commercial sector. Interruption of supplies from Nigeriaz would tem-
p~rarily eliminate the latter. However, fertilizer stored in the country
v 1ld still be available at slightly higher but profitable prices to the
farmer from the public sector.



The cooperatives are now considered to be self-managed and self-
sustaining, and ideally will develop 2 business and trading status allied to
that of th2 private commercial sector. They have inherited a widespread
storage network at rural level. They can benefit from either public or
private commercial sector supply systems. The constraints to cooperative
access to inputs is frequently lack of finance, and in some cases distant
from supply points. Provision of capital funding or credit and increased
access to ox or donkey carts may help to relieve those constraints and create
purchasing power.

The vehicle for donor inputs of fertilizer is the CA which has the
capability of moving large quantities from West Africam ports to the rural
areas in a short space of time. Donor inputs are programmed to continue, and
may substantially increase in the future.

CA purchases and distributes agricultural equipment and sells at
subsidized prices to the farmer. The conception behind CA's role im this
input is not clear, as it is not only the distributor, but is also what
appears to be an unnecessary financial intermediary attached to a long-term
credit operation finmanced by the CNCA. The latter organization's role would
app2ar to be more that of financing the total operation from atelier to co-
operative, rather than subcontracting part of the debt to the CA. There is
concern also about future farmer demand for agricultural equipment, and its
profitability to the farmer even at present cost. The private commercial
sector cannot purchase and distribute at ex-factory prices and sell to the
farmer at present CA prices. It is understood that CNCA's financial opera-
tions will be reviewed shortly, and this component of the input package may
have to await further clarification, in respect of an input supply system.

The system of assessing annual demand for agricultural equipment through
the COTEAR, COTEDEP structures is cumbersome, and a direct marketing approach
by the CA toc the cooperatives could be considered as anr alternative; CA can
take the orders and deliver. The problem of credit or payment, however,
would appzar to be a CNCA responsibility. Spare parts for equipment should
be stored and held in the rural areas and should be sold for cash at full
cost.

The scenario of complementary functions of the public and private
sectors in input supply has proved bemeficial to the farmer, and in the event
of interruption of fertilizer supplies from Nigeria, the stock holding capa-
city of the UNCC/CA and cooperatives could provide assurance for channeling
donor supplies. The financial advantages to the GON of encouraging the pri-
vate sector (commercial and cooperative) to assume a3 more important role are
of major importance, and a strengthening of this sector would appear to be an
essential principle in the future.

4. Combined Public and Private Sector Input System

At the Maradi (February '83) Reunion Annuelle des Cadres Natiomaux et
Departementaux de l'Agriculture, a committee debated the subject of the




future of the CA, and recommended that it be attached to a "Societe
d'Economie Mixte'"¥* in order to contain any increases in input supply prices.
This would presume the existence of a suitable company willing to be asso-
ciated with the CA, and that prices would be contained through this measure.
No detail was given of the issues involved. The recommendation of the Maradi
committee was in response to its mandate for discussing CA's future
development toward company status.

A formal and legal association between public and private sector must
serve in the interests of both parties, otherwise there is little advantage
to such an association. For example, the private commercial sector would
want expanding business and profit, the public sector, access to capital.
They would both as a company be legally liable to commercial debt. The CA
would 2lso need to have its present legal statute altered or annulled. At
this point in time, although not excluded, it is difficult to see advantages
to either sector in combining forces, as the basic aims of the public sector
may be more oriented towards guarantee of stocks, stcck holding and stability
of prices for farmers, whereas the private commercial sector's aim is to turn
over available funds as rapidly as possible, and take what profit the market
can bear.

A modification of the Maradi proposal may, however, be worth
consideration, i.e., the establishment of an administrative council or
advisory council within the CA composed of private or public sector members
representative of the input supply system; e.g. regional cooperatives, produc-
tivity projects. commercants, Chambre of Commerce, limited companies, ONAREM,
ateliers, and banks.

This would:

a) represent the interest of all sectors, or those willing to be
represented, and enable them to be aware of, participate in, and
contribute to policy decisions, e.g., regional cooperative input
supply constraints, agreements betwean public and private sector on
geographical marketing, distributioun, pricing of inputs, etc.; and

b) provide a practical forum for measures to discuss and aid the
development and expansion of private sector inputs. The cost of
providing those inputs in the medium to long-term will almost
certainly have to be shared between public and private sectors,
though not necessarily on an equal basis. New local source origin
inputs alsoc need to be developed and marketed (improved Tahoua or
Tapoua phosphate) or existing inputs modified (agricultural
equipment).

As a first step, the establishment of an advisory council might indicate
the level of interest in involvement in an improved input supply system.

Those general observations on some of the basic options for the future

of a self-~sustaining and dependable input supply system would suggest that:
total public sector control would not be attractive because of finamcial

*mixed company



constraints; that total private commercial sector control may be unattractive
because of lack of guarantee for the supply of imported inputs, timeliness of
delivery, and the problem of holding stocks; that a "societe mixte,” although
not excluded, may not serve the interest of respective partners; but that the
principle of the complemencarity of separate public and private sector parti-
cipation presently in operatiom but which would be expanded to include
cooperatives would continue to benefit the farmer, and may be worthy of con-
sideration as a possible scenario for future development. The presence of an
advisory council or administrative council within the CA may be beneficial to
initiating and expanding discussion, stimulatiag the private commercial sec-
tor and cooperative interest, and promoting ccordinated and planned phased
development of an expanded private sector system.

The above observations are outlined as a guide to discussion between GON
and AID. It is necessary to seek agreement on principles and an understanding
of the broad issues before the findings of this report are translated to the
design of an input supply system or systems.

B. Current System of Information Flow - Public Sector

The present CA/UNCC information gathering system is described in terms
of the inventory records and financial documents in use which ars intended to
assist management in the control of stock movements and cash flow.

The record keeping systems operate at four levels: ALC's, Arrondisse-
ments, Departements and Niamey headquartzrs. Overall there are three inven-
tory documents in general use: the Bon de Livraison, che Bon de Livraison
Facture, and Bon d'Entree.

1. Records

Bon de Livraison (BL) =~ used for cash sales, or payment within 30 days,
or transfer of stock from one Departement tc another. Transfers can only be
made on the authority of HQ. Distribution of the four copies is to the pur-
chaser (accompanied by an invoice); accounts service of the UNCC Departement
(this copy is required to record movements in the Journal de Stock), file copy
for depot in Arrondissement or Departement warehouse; and copy remaining in
the book.

Bon de Livraison Facture (BLF) - used only for credit sales (agric.
equipment) and is a combined delivery note and invoice. This was initiated
in 1980 in an attempt to speed up CNCA payment procedures. Five copies are
distributed as follows: CNCA/Niamey which serves as the invoice for the
payment; CNCA Departement Agency; UNCC Departement (Accounts); CA/Niamey; and
copy remaining in the book. At the time of delivery of equipment, all copies
are signed by the UNCC agent and the President of the Cooperative, following
which four copies go to the UNCC Delegue Departemental who certifies that the
delivery from the CA warehouse corresponds with the quantity indicated on the
BLF.

The four copiles are then forwarded to the CNCA Departemental Agency
where the number of the loan contract is imserted. Two copies are then
returned to the UNCC Delegue who sends ome to the CA/Niamey and keeps the




other in the UNCC Accouncis. Of the other two copies, one is forwarded to the
CNCA/Niamey and the other kept in the CNCA Agency Account.

Bon d'Entree (BE) -~ used for recording stock entry to all depots and
warehouses. It is compiled either from a sales invoice of a supplier or the
BL representing a transfer from another Departement or depot. Four copies

are made, two to the UNCC Delegue (Accounts and Stock Control) and two remain
in the book.

At the level of ALC's and Cooperatives the following five additional
documents are used.

Journal des Sorties - a monthly record maintained either by the UNCC
agent or the cooperative member appointed in charge of recouvd keeping.
This journal details dispatches giving information on the date of the BL,
description of material, distribution, quantity, unit price ard total value.
Three copies made, one to the Delegue Arrondissement, one to the Delegue
Departemental, and one remains in the book.

Journal des Entrees - monthly records maintained either by UNCC agent or
the cooperative decailing all entries to the inventory including origin,

description, unit cost and total value. Distribution as for the Journal des
Sorties.

Fiches de Stocks - inventory record for exzch item of stock indicating
continuous movement; entry, dispatch, balance. Prepared from BL or BE with a
balance column that should correspond with the physical inventory.

Recapitulation des Mouvements Mensuels des Stocks - This document is
prepared monthly and two copies are forwarded to the D/A for verification
afrer which they go to the D/D for verification by the Accounts and Inventory
Service. A third copy remains in the book. Information for the compilation
of this important document is derived from the Journaux d 'Entrees et Sorties.
It reconciles the total monthiy sales from the ALC, cash handed over to the
D/A, as well as cash on hand and final stock situation.

Inventaire Physique Mensuel - This document is a comparative reconcilia-
tion between the theoietical stock indicated by the records, and the actual
physical inventory counted in the ALC depot. Two copies made, one for the
D/A who verifies and forwards to the D/D. The other remains in the pook.

The primary stock control documents are passed from the ALC's through
the D/A and on to the D/D. They are then used to make up the global situa-
tion for the Departement. This work is done by the CA magasinier, and the
financial control by the Accounts section of the Departement.

Le Journal des Stocks - Made up from the pravious records and reflects
all stock movements in the Departement.

La Fiche de Stocks - For each article or item i1n the Departement. 1its
distribution, sale and balance in every warehouse or depot. A naticnal




system has been developed whick classifies the inputs into five categories
and allots a coding to Departement, and warehouse.

Fiche de Recapitulation des Mouvements des Stocks - Similar to that
established at ALC level, but instead is established for each item. Three
copies, two for C/A, the other remains in the book. The copies sent to
Niamey are accompanied by the BLF's.

Within tan days following the end of the preceding month, the UNCC
Delegue forwards the iaventory documents prepared at Departemental level to
the UNCC Director-General in Niamey, who then transmits them to the Director
of the Service C/A.

Sales are either in the form of cash, short-term credit (vente a terme),
+T on long credit (4 years). Short-term credit is for payment at harvest,
particularly from Projects, long—-term sales for agricultural equipment.

At ALC/Cooperative and Arrondissement depots, cash sales are recorded iu
a cash book (Brouillard de Caisse),2nd also in the monthly recapitulation of
stock movement. The D/A physically collects the sales proceeds at least once
a month, and enters the transaction in his cash book. Those are then handed
over to the UNCC Departement Accounts Service and entered to a special CA
cash book, a copy of which is sent to C/A Niamey. Monies are deposited in
the CA account with the CNCA Agency in the Departer-nt. A special CNCA/CA
~ccount record is maintained at the UNCC Departement, a copy of which is sent
tc the CA/Niamey.

On arrival at CA/Niamey, records of inventory, sales, stock transfer to
other Departements, are verified by the Division of Stock Management and
Accounts. Any discrepancies are reported to the Director, who if need be,
requests clarification in correspondence addressed through the Director-
General UNCC to the Delegue of the Departements. At CA/Niamey, much still
has to be done in the wav of classification of recorded material, and
information retrieval systems still have to be installed in the stock control
Division.

The CA record keeping system described above is sound in conception and
if effectively practiced at all levels would enable management in Niamey to
maintain control over inventories and sales. Serious efforts have been made
to achieve this, namely a week training course in Dosso in 1982 by the CA
Director to explain the system to CA magasiniers, C/A's and D/D's. 1In addi-
tion to a 17-page instruction book explaining the use of the documents (In-
structions Permanentes sur la Gestion des Stocks d'Intrants Agricoles -

A. Bakah). The results, however, are not overall satisfactory, and CA Niamey
has real difficulty in managing stock movements and sales revenues.

There are several constraints to be addressed before a more effective
operation can be achieved.



2. Management

The CA itself is a Service of the UNCC, and the Director is respomsible
to the Director-General of the UNCC. The CA Magasiniers are under the author-
ity of the Delegues of the UNCC in the Departements. Monthly records from
the CA magasiniers pass through the Delegue, are sent to Niamey to the UNCC
and then to the CA. Likewise instructions or directives to the CA magasin-
iers from CA Niamey are routed in the opposite direction through the same
network.

The UNCC Agents at ALC or coop. level, the UNCC Delegues d'Arrondis-
sement and Departementaux, all participate in 2ither the recording of stock
movements, the recuperation of sales receipts and banking of monies so that
in practice, the Delegue Departemental of the UNCC has overall control of the
input supply system within his Departement. The Delegues have many other
important tasks to perform, and may not attach the same urgency and impor-
tance to correct and timely submission of verified records as would be the
case 1f the CA Service had direct control over its operations. Also the CA
Magasiniers who are required to verify inventory stocks on a monthly basis
throughout the Department do not always have transport placed at their dispo-
sition by the UNCC. Furthermore, they lack the simple logistical materials
for correct record keeping such as filing cabinets, files, shelves, etc. In
many cases the floor of the office is used to store the record books, and
retrieval of information requires a great deal of searching.

Following the Zinder seminar, the UNCC role is changing from Manager of
the cooperatives to that of technical advisor in extension, marketing and
input supply. UNCC agents are being withdrawn from the ALC's and CA is
having difficulty in obtaining correct and timely information on local inven-
tory situations. The need for UNCC to provide a training component in manage-
ment to ALC's is evident. For example, in Zinder Departement where 37 UNCC
agents had been withdrawn, ALC's have responsibility for inventory control
and accounting, and appeinting management from among their members, either onm
the basis of remuneration or services given gratuitously. ALC's are in prin-
ciple independent private enterprise cooperative assoclations and the ownership
of inputs presently in the system, and in their depots, requires to be clearly
defined.

The Tahoua Productivity Project will initiate a new system of fertilizer
sales this year. The Project will provide the initial stock to the coopera-
tives to establish a revolving fund, following which they will order individ-
ually on a cash payment basis from the CA. There is approximately 6000 T. of
storage space in 48 depots, so that some form of centralization of supply
orders to the CA will be necessary.

Sales receipts banked with the CNCA may take months to arrive in the
CA/CNCA account in Niamey. CNrA does not issue notices of deposit or debirt,
and no monthly bank statements are prepared in the Departments for verifica
tion by the Delegue. In Zinder Department, Cash sales are banked first cf



all with the BDRN in order to obtain proof of deposit before they are subse-
quently transferred to the CNCA/CA account. The Delegue d'arrondissement,
whose task it is to collect sales monies in the Arrondissement may also not
be able, or does not bank monies on a monthly basis due to transport problems.
As the CNCA charges 157 to the CA on overdraft, funds collected from sales,
but lying dormant in the system, are nct fully used to reduce the interest
charges. The following annual interest charges were detailed by CNCA to the
CA over the following periods.

77778 29 million
78/79 54 million
79/80 88 million
80/81 174 million
81/82 278 million
82/83

To achieve more efficient management of the CA input supply system,
changes are required in the administrative and hierarchical linkages between
the CA Service and the parent organization, UNCC. Logistic support is
required particularly for transport and office equipment, and a more effi-
cient sales receipt collection service envisaged. As the CNCA Departemental
Agencies are unable to supply normal commercial banking services, CA might
envisage a monthly mobile cash collection service from Niamey, with funds
being deposited directly in the Niamey CA/CNCA account instead of in the CNCA
Departements branches. An alternative would be telegraphic transfer with the
PTT to the CA account. This would reduce the interest payments to the CNCA,
and increase funds available for the purchase of input materials. Training
in management is a major requirement at ALC level, and hands-on, mobile
training services would probably be the most effective means of achieving
this.

In contrast to the CA/UNCC inventory control system, subsidized inputs
and cash flow problems, the Projet d'Elevage (Zinder) has an input supply
system with fully costed inputs, no credit and no inventory control at sales
points. The caveat should be added that in the nomadic areas served by the
Project, there 1s no competition from the private sector. Inputs marketed
include veterinary medicines and basic food needs. Sclling prices are fully
costed and include traasport charges. Sellers in the case of the veterinary
products receive a commission of 10%Z of the sales price, and for basic food
needs 5% of sales price. There is no inventory control system for basic
foods. 1If the project, for example, delivers 1 million CFA of food, then the
Project expects to receive the same sum back, otherwise the sales "relais" is
closed until such times as the herders have subscribed the monies. The
policy for food needs was specifically devised to operate without inventory
control, as the western concept of stock control was thought by the project
to be inappropriate, and would not be understood in this particular environ-
ment. All transactions are for cash, and no credit allowed. Monies are
banked by the Veterinary officer who makes a monthly trip around to the sales
points.

The World Bank Project has taken a commercial approach te its imput
supply component, but as stated earlier, there is no competition in the nomad-
ic areas. It hopes to eventually attract ccmmercants to supply veterinary




products (administration and dosage to be carried out by the herdsmen), as
well as basic foods. Whether this will materialize, and the Project retire
from its role as wholesaler and retailer, remains to be seen. The full cost
pricing policy adopted, however, prepares the way for such a commercial
initiative.

C. Current System of Input Distribution - Public Sector

1. Source and Origin of Inputs

Inputs distributed by the CA are either manufactured products imported
to Niger (fertilizers, pesticides, fungicides and ULV sprayers), or agricul-
tural equipment manufactured in Niger from imported raw materials.

Improved millet and cowpea seeds are supplied by the Agricultural
Department for distribution by the CA.

Fertilizers currently in stock include simple super phosphate (20%), NPXK
(15.15.15); Urea (46%); cotton fertilizer (14.23.12.6.2) sulfate of Ammonia,
calcium nitrate and Tahoua rock phosphate.

Country origin as indicated by the marks on the bags is Carada, Denmark,
Germany, Japan, Portugal and Nigeria. FAO has also supplied Italian
fertilizer to the CA for trials.

Fungicides are packaged in Ivory Coast, the active materials thioram and
heptachlor being of French origin/

Pesticides for cotton spraying include Peprothion, Decis, and Cymbush in
ULV formulation and French origin.

Agricultural equipment distributed includes ox and donkey carts, seeders,
weeders, ploughs and ridgers. 1In 1982 a consigmment of seeders was imported
from Mali. Equipment is manufactured at Zinder, Tahoua and Dosso, and local
assembly units (Ateliers Promotion Rurales) are being installed at the ALC's
in the Departements.

2. Storage Inputs

Physical characteristics of inputs are dissimilar in terms of mass,
volume, packaging and content and frequently incompatible in respect of spa-
tial requirements. Problems arise at both UNCC and ALC depots in segregating
the different categories within the limited space available. During the
marketing season, cooperative depots are used for transit storage of grainms,
groundnuts and cotton - which places a premium on available storage space and
control of input inventory and accessibility.

Storage of pesticides has presented a particular problem due to leakage
from the plastic containers with contamination of fertilizer sacks, and the
need to restack and segregate.



Many UNCC and cooperative depots were built almost twenty years ago and
leaking roofs are a common complaint. Sliding doors built on to the outside
walls allow driving rain to penetrate the depot and wet fertilizer. More
recently constructed depots with doors built on to the inside wall are rain-
proof. Under-the-eave ventilation, constructed from expanded metal, allows
dust to blow in requiring constant effort to keep the depot clean. Some
depots have the ventilation blocked in with cement mortar to keep the dust
out. High winds threaten to lift the roofs off, as happened to at least four
ALC's this year in Zinder Department. Some ALC's place heavy stones on the
roof to prevent the roof from blowing off.

Agricultural equipment is bulky to store, and the full volume of the
depot cannot be used. Storage capacities in the Departements were originally
calculated on the basis of cubic meters of space per ton of produce, and not

for the storage of agricultural equipment which basically occupies the floor
area.

Neither OPVN nor SONARA would be in a position to assist the CA with
storage facilities for inputs. OPVN's storage capacity utilization is at its
maximum February-June, then space only becomes available during the period
July-September and builds up again during the buying season October-—March.
The storage life of inputs varies according tc the type, but the CA estimates
an average of six months. SONARA stores cowpeas and groundnuts in the open
on concrete plinths, the pyramidal stacks being covered with tarpaulins. The
only stores they possess at Maradi, Zinder and Dosso are used for empty sack
storage.

CA's present storage capacity composed of UNCC and Cooperative ware-
houses totals 22,040M2. Of these warehouses, 3 are in Niamey, 16 in Depart-
ments and Arrondissements, and 161 belong to the cooperatives. The
storage factor for fertilizer is lmZ/MT, however, for the reasons explained
earlier, this does not equate to a total CA storage capacity for fertilizer
of 22,000MT, due to the need to store agricultural equipment.

3. Constraints on the Funding of Inputs

CA input supply and distribution is a function of available funding.
Annual funding is requested to cover the subsidy, as well as interest pay-
ments to the CNCA. CA does not have a capital revolving fund available to
purchase inputs and uses CNCA credit. In '83, the GON subsidy to the CA was
300 million and in '82, CA had an interest charge of 278 million to pay the
CNCA. This is described in more detail later, but CA is in the unenviable
situation where its principal client (CNCA) is also its banker and is a slow
payer.

Demand assessment for agricultural equipment originates at cooperative
level, and successively passes through the system of GMV's, Cooperative
Assembly, COTEAR and COTEDEP following which a comsolidated request is for-—
warded to the UNCC/CA/Niamey. The process starts in December and the request



arrives in April. Subsidy allocation is announced between December and
February, and Departemental requests are scaled down according to the funding
level of this input. CA purchases the equipment from the "ateliers” and pays
for it through the CNCA/CA account. Distribution is made by the CA from the
"ateliers" to the cooperatives using CA transport during the period March-
June. The contract between the CNCA/UNCC and cooperative is established
following delivery of the equipment. Repayments by the cooperative to the
CNCA over a four-year period are coilected at harvest time (October-December).
CA starts paying interest on equipment purchased from the 'ateliers" but may
have to wait months or years before being reimbursed by the CNCA. The GON
subsidy may also be late in being credited to the CNCA/CA account. Under the
present system, CA is providing credit to the CNCA, instead of the role being
reversed, and almost all the GON subsidy is used to pay the interest charges.
If CNCA was in a position to pay promptly the Bon de Livraison Facture speci-
fically introduced for rapid payment, then CA would be able to increase its
input supplies as it would then have more funding available from the GON
subsidy, and a much reduced interest element to pay to the CNCA.

Oxen are paid for directly by the CNCA on the basis of prior selection
by a composite commission at COTEAR level. CA has no input function for
oxen.

Assessment of demand for fertilizers, fungicides and sprayers is based
on requests from the UNCC Departments. stocks in hand, available funds, and
consumption in previous years. Orders for fungicides and sprayers are placed
with suppliers in Ivory Coast or France; and for fertilizers through private
Nigerien commercants responding to MDR public tenders. Supplies are paid
from the CNCA/CA account, and sales proceeds recovered either from cash sales,
or 1n the case of productivity projects, from credit sales. The latter also
creates a major cash flow problem to the CA as described later.

4. Transportation

Delivery destination to UNCC main Departmental warehouses is indicated
on bid documents to suppliers, from which CA uses its own trucks to relay
inputs to cooperatives. In earlier years, difficulties arose through import
deliveries being directed to Niamey, offloaded for customs examination, then
reloaded for final destination. Correct indication of final destination
(Tahoua, Maradi, Zinder, etc.) at the time transport documents, or bills of
lading are established in the exporting country now ensures that double
handling and transport are avoided.

CA has two X 25T Berliets trucks based in Niamey, two X 10T Berliets and
five X 7T Mercedes trucks in the Departements tc relay inputs from the seven
UNCC warehouses to the cooperative depots or UNCC Arrondissements. In the
event that fertilizer is needed immediately at Arrondissement level, arrange-
ments may be made with the primary transporter to deliver this directly,
rather than double handle through the Departement warehouse.

OPVN and SONARA have indicated their willingness to cooperate with the

CA in the distribution of inmputs. Except at the start of the buying campaign
when empty sacks are delivered to the cooperatives, both organizations
usually run their trucks empty on the outward leg to pick up grains.

. s



OPVN has a fleet of seventy—-eight trucks composed of tweaty X 25T; five
X 20T; and fifty-three X 10T. SONARA has four X 25T and ten X 10T trucks.
Both would charge a preferential tariff to the CA if it was fouad possible to
combine operations. SONARA runs its cowpea regroupement operations at Maradi,
Zinder, Koni, Matameye, Magaria, Tchadoua and Dosso, while OPVN covers all
Departements.

Transport of large quantities of imported fertilizer is not a major
constraint. In July '83, 2050T of Canadian Urea was moved from Lome to Niger
in two weeks. NITRA organizes the trucking using Nigerian, Nigerian, and
Togolese trucks. A round trip, Lome,.iiger, takes about two weeks, and a
10,000T delivery is estimated would take 2-3 months to deliver.

Transport of inputs from the ALC or cooperative warehouse to the farm is
a problem, as in some Departments (Maradi, Zinder) farmers may be 20-30 km
away from the nearest depot, and at planting time, there is a premium on
available time.

The use of oxen/donkey carts has alleviated this problem for those who
own them or can hire them, and expanded use of this form of transport would
be beneficial in enabling inputs to be placed on the farm preferably cn an
all year-round basis, rather than prior to planting. Improvement of the
transport link between cooperative and farmer would be advantageous to the CA
in the following respects. Firstly, it would remove pressure on storage
capacity at ALC level if farmers could be encouraged to take delivery of
inputs on an extended time frame basis, and store them in the village or
home. S2condly, CA's cash flow from spot sales would be increased. Thirdly,
on the assumption that the Nigeria supply source for fertilizer becomes of
lesser importance (see later), and farmers near the frontier do not have
access to any parallei market, CA may be the only supplier, in which case
many more farmers would have to draw supplies from distant cooperative depots
rather than from village markets.

5. Delivery of Inputs in Usable Condition

Agricultural equipment delivered from the ateliers toc the UNCC Depart-
ments arrives in knocked down form in order to maximize transport capacity
and prevent breakage. For example, a 25T Berliet can tramsport eighty ox
carts in knocked down form, but only twelve in fully assembled form. Equip-
ment comes with a set of assembly wrenches. It is then delivered in similar
fashion to the ALC's. Assembly at this level is the responsibility of the
UNCC agent or in the case of the independent cooperatives, of the members
themselves. Departement ateliers are presently establishing, '"Ateliers Pro-
motion Rurale's" at the ALC's for assembly and repairs. Trained forgerons
equipped with anvil, welding and cutting equipment, and tools are being
placed at ALC level in the Departements.

Reference has already been made to the faulty plastic container
packaging of imported liquid insecticides. Fungicides in paper sachets have
in most cases been delivered intact, although damage is occasionally reported
in handling or due to dampness.



The quality of fertilizers from Nigeria has been generally criticized as
being old stock, the s.s.p. having lost its granular form and become powder,
and urea having absorbed humidity and caked hard. One commercant stated that
old stock (except Kaduna s.s.p.) was purchased by traders, fresh stocks were
not usually available.

Seed which has not been sold in the current season may lose its
germination power by the next season. This seed would have to be retested.

6. Marketing of Inputs

A constraint to the distribution of inputs mentioned by Productivity
Projects, UNCC officials, and cooperatives 1s said to be a lack of money at
planting time.

Whether this is true or not is not quite clear, however, on the assump-
tion that it is correct, sales are made to the Productivity Projects on credit
with the end result that CA is in poor financial shape due to non-cash sales.

In the southern areas bordering on the Nigeria and Benin frontiers, the
CA has had difficulty in turning over fertilizer due to the competitive and

cheaper supplies available from Nigeria. This situation is expected to
change.

Fertilizer sales for the period '80-'81-'82 have ranged from 6664T to
7035T, an increase of only 64.

To stimulate fertilizer and agricultural equipment sales, CA might
consider test marketing, in selected areas, the barter system whereby inputs
are exchanged for millet, sorghum, rice and cowpeas. CA or the cooperative
would be required to cocme to some arrangement with OPVN, Riz du Niger or
SONARA for the purchase of the graims. On the 19th of July, the Dosso Union
Sous Regional des Cooperatives put forward a recommendation to barter inputs
for grain, and in the Zinder Department, some ALC's have expressed a similar
copinion to the mission.

The Acopam cereal bank project in Maradi operates a grain loan scheme at
50% interest with repayment in kind, and commercants who give loans (pret de
la campagne) to farmers are reimbursed in kind at between 200-300% interest,
according to the Project.

If the principle of exchanging inputs for grain was found to be
acceptable to the farmer, likely benefits accruing to the CA could be more
rapid turnover and distribution of inputs, increased volume of cash or near
cash sales, reduction in the interest paid to the CNCA, and maximum utili-
zation of the existing storage capacity in the system through more even
throughput during the course of the year. )

The basis on which the barter rate could be fixed would require close
examination, whereas the cost of inputs are fixed for the year, the price of
grains on the free market will vary according to supply and demand, and by



region, in the course of the year. If the CA or the cooperative became a
seller of grain to the official marketing organizations, they would have to
respect the official price established for the grain. On existing '383 costs,
an ox cart sold at 87,500 CFA would be equivalent to just over a ton of mil-
let or cowpeas at OPVYN's official purchase price (80 CFA/kg) or SONARA's
cowpea price (85 CFA/kg). A cooperative bartering 10 tons of grain could
purchase nine ox carts. The cost of the carts could be recovered in some
areas in a year by hiring out. Farmers hire carts either on a cash basis or
'in kind' repayment. The farmers would not have a four year debt repayment
to make to the CNCA.

The barter system may also be a means of absorbing some of the subsidy
element. For example, CA's Nigeria source procurement of urea has an in-
store cost of 60 CFA/kg and is sold at 50 CFA/kg, a 17% subsidy. If the 50
kg sack was exchanged at cost price this would be equivalent to 3000 CFA or
38 kgs. of millet. Should the world market become the future procurement
source for fertilizer, as would appear to be likely, the 50 kg sack of urea
on the commercial market would be valued at around 10,000 CFA or 125 kgs. of
millet at '83 prices. Until a pilot test marketing exercise has been carried
out, any conclusions would be hypothetical. It is however likely that a
barter system would have beneficial effects on CA's turnover. The barter
principle responds to the expressed wishes of at least one cooperative
regional body, and as the ALC's are in principle self-managed, it remains to
be seen whether they may take the initiative. If the cooperatives (instead
of the CA) sold grain to the official marketing organizations, then the CA
could be reimbursed in cash for inputs.

OPVN expressed doubts as to whether the barter system wculd be
acceptable with grain, SONARA indicated it would be useful to test with cow--
peas and were more optimistic. Barter of inputs for cowpeas would reduce the
funding required to purchase the crop (Fonds de Campagne). At 8% interest
for funds this could be advantageous to SONARA.

7. Stock Turnover

CA distributes some twenty four agricultural input items made up of
agricultural equipment (11); fertilizers (10); and crop protection chemicals
and sprayers (3). All have different turnover rates depending on item
demand, and availability in stock to meet seasonal demand.

The latest figures for the eleven mounth period from 1 October 1982 to 23
August 1983 show demand pattern by item, and also the turnover rate (%)
expressed as a percentage of the total annual stock (1), and of the initial
carry forward stock (2) from the previous year.



EQUIPMENT

Item Initial Stock Entry Total Stock Sold Turnover (%)

T ) 2)
Batis 1,173 3,260 4,433 1,983 45 100
Charrue 10" 1,142 1,578 2,720 693 22 61
Charrue 8" 796 1,200 1,996 715 36 90
Can. 5 dents 233 2,500 2,733 867 32 100
Can. 3 dents 3,337 1,000 4,337 2,460 37 74
Buttoirs 1,329 - 1,329 932 70 70
Jeux de Lames 750 2.103 2,853 590 21 79
Houes Asines 1,632 - 1,632 119 7 7
Semoirs Mono 164 1,000 1,164 721 62 100
Ch. Bovines 1,142 3,353 4,495 1,854 41 100

Ch. Asines 1,647 1,650 3,297 1,144 35 69



In interpreting the above stock movements it should be noted that all
deliveries of 1983 equipment to the CA from the production plants arrived
late (July/August) due to delays in importing the raw materials. Turnover
rates would therefore have been higher for some items had the equipment been
available for purchase before the planting s=zason, and had farmers been able
to pay cash.

All carry over stocks from 1982 of the fcllowing equipment were sold:
batis de base, Can. 5 dents, Semoirs mono, Charrettes bovines.

The most popular items in terms of Quantity sales were: Can. 3 dents,
batis de base, charrettes bovines, charrettes asines. The quickest rotation
of stock items were buttoirs {(79%); semoirs (62%); Can. 3 dents (57%); batis
de base (45%) and charrettes bovines (41%).

Other thaa cash sales, a constraint to CA's turnover of agricultural
equipment i1s the finanting procedures which require approvals by the COTEAR,
COTEDEF and CNCA as CA awaits directives on the loan approvals. Volume turn-
over 1s also governed by the amount of GON':s allocation of funds for subsidies.



FERTILIZER (M.T.)

Item Initial Stock Entry Total Stock Sold Turnover (%)
(1) (2)
Urea 1,330 2,287 3,617 2,561 71 100
15.15.15. 888 217 1,105 1,055 95 100
S. Triple 67 - 67 24 36 36
S. Simple 9,095 - 9,095 2,630 29 29
P. Tahoua 1,681 - 1,681 966 57 57
14.23.12.6.2. 11 - 11 6 55 55
20.20.0. 22 - 22 - G 0
26.12,0. - 66 66 45 68 -
Sulph. Amm. 69 - 69 2 3 3
Mur. pot. - 47 47 31 66 -
Total 13,163 2,517 15,780 7,320

All carry over stocks from 1982 of urea and 15.15.15. were sold. The
1983 Canadian urea delivery arrived only in July/August, and 1,231T were sold
in those two months, or 547 of total 1983 deliveries. Total stock turnover

of fertilizer by volume was 56%Z. Fertilizer turnover for 1283 is expected to
be only slightly ahead of 1982 (7,035T.).

FUNGICIDES/INSECTICIDES/SPRAYERS

Item Initial Stock Entry Total Stock Sold Turnover ()
-_ (1) (2)
THIORAL (25 gm
Pkts.) 1,372,344 1,400,000 2,772,344 1,306,417 47 35
DECIS/PEPROTHION
(litres) 29,400 13,000 42,400 32,094 76 100

ULV Sprayers 184 60 24 160 66 87



All 1982 carry forward stocks of insecticide were sold, and almost all
the fungicide, and ULV sprayers.

In interpreting the annual stock rotation figures, which would be
considered very low for a business enterprise, the major factor which extends
the storage period at CA level is late delivery, often after the need for the
input in the cropping year has passed. If the turnover rate is applied only
to the initial stock, which is available from the previous harvest in October
and through the planting season, a truver picture of demand emerges. The
fastest moving items with 100Z stock turnover of initial stock are batis de
base, Canadian 5 dents, semoirs, charrettes bovines, urea, 15.15.15. and the
insecticides, Decis and Peprothion. The slowest moving items are the houes
asines (7%), s.s.p. (29%2), and phosphate Tahoua (57%Z), with exception made
for the smaller quantities of fertilizers.

CA 1s cognizant of the rotation pattern as shown by its provisional
requirements established in August 1983 for the 83/84 programme. It alsoc
takes into account the parallel s.s.p. fertilizer market on the border,
present large stocks of s.s.p., and difficulty in selling Tahoua phosphate.

CA Plan 1983/84

Equipment
Bati de base.......c.iiiiiiinnnnnnnnnn 2,500
Charrue 10", ... . ittt iieaanns 1,000
Canadian S dents.......cvueiiiieenunnns 2,500
Jeux de Lames 5.8....... 00 cuieenunnn. 2,945
E1=11, o 110 - 1,630
Charrettes Bovines................... 3,810
Charrettes Asines..........c.oceeuua.. 1,675
Fertilizer
195 =Y WA 2,500 (Canada)
15.15.015. i iiii ittt i 1,200 (Japan)

Fungicides, Insecticides, Spravers

Thioral...... ..ot iiiiannn. 1,400,000 sachets
Insecticides.....cuiiiiiiianninnnnnn 13,000 litres

ULV SorayersS. . v it it iiie ceiieeneenn 100



Whether this plan is realizaple is debatable in view of the finz:iciai
constraints of the CNCA and the GON subsidy. The Japanese fertilizer is
expected in 1983, however in view of the normal late Canmadian urea deliveries
in July/August, it would seem prudent to advise the relevant authorities o*

the need to deliver early in 1984 so that it is available and in place beiore
it is required.



D. Current Financial Flow System For Repayment By Farmers

CA has a major cash flow problem due to the difficulty in recovering
outstanding revenue from the saie of agricultural inputs. This has assumed
such proportions that it could threaten the existence of the CA as an input
supplier. Recovery of sales proceeds has to be viewed in the context that CA
has very little control over its own organizational and financial structures,
being dependent largely on ithe UNCC Departmental organization for the former
and the CNCA for the latter. Also two Mini .tries are involved, Rural Develop-
ment and Finance. CA sells inputs on the lasis of cash, short-term credit to
Projects, and long-term (4 years) credit for agricultural equipment. The
table below gives a recapitulation of total sales by category for the past
five years.

CA Sales 77-82

(millions CFA)

CASH SHORT-TERM LONG-TERM TOTAL
77/78 33 85 195 313
78/79 31 141 255 427
79/80 s2 160 172 424
80/81 N/A ¥/A N/A N/a
81/82 193 193 602 988

Expressed in percentage terms of total sales over the five year period
77-82 cash sales accounted only for 11, 7, 22, and 20%Z of total potential
revenue. Cash sales are collected by the UNCC D/D and credited to the
CA/UNCC account in the Department.

Short-term credit, which by definition is payment within 30 days of
invoicing but which in practice has become extended to payment at harvest,
several months after the inputs have been delivered by the CA, is difficult
to collect. In some cases no payments at all have been made by the Produc-
tivity Projects for the past two years. The following principal client lists
for 81/82 clearly show their indebtedness to the CA at the end of the
financial year (31 September).

Departement Delegue

(millioms CFA)

1981 1982
CNCA 714.1 570.1

Project Maradi 135.6 138.2



Project Niamey 63.4 104.5

ONAHA 63.6 72.4
Project Cerealier 20.0 24.4
Project 5 M 25.0 34.7
SONIPRIME 13.4 13.4
Project Dev. R. Dosso - 13.3
Project emb. Tiaguireri 9.2

Project Namari Goungou .3
1,035.1 984.5

Long~term farmer credit for agricultural equipment is provided by the
CNCA whc establish capital and interest repayments (8Z) according to the
terms of contract signed between the CNCA, UNCC and Cooperatives with
repayment bv farmers spread over 4 years.

The CA cash flow problem arises as soon as the CA/CNCA account is
debited to pay suppliers (Ateliers agricoles) as interest charges (15%) com~
meace immediately. CA presents the CNCA for payment, following delivery of
the equipment, through the Bon de Livraison Facture, however it may take the
CNCA months or years to credit the CA/CNCA account. One example was quoted
of deliveries made in 1980, but no contract had ever been signed between the
CNCA/UNCC and the cooperative, another where farmers had almost completed
payment, vet the CA/CNCA account had never been credited. The Bon de
Livraison/Facture described in the section on informatiom flow, was desxgned
and put into operation by the CA in February 1980 in order to accelerate
reimbursement by the CNCA, and so save on interest charges, however its
effect has been minimal on improving CA's cash flow. The three lines of cash
flow from farmers to the CA acccunt are laid out below.

CASH SALE SHORT-TERM CREDIT LONG-TERM CREDIT
UNCC Productivity Project cNCcA/cA
CNCA/cCA CNCA/CA

Interest charges by CNCA are now so high that they consume most of the
GON subsidy allotment. In 1982 interest accounted for 278 million of the 600
million subsidy allotment, and in 1983 they will probably account for all of
the 300 million provided by the CSPPN. The CA have never defaulted on sup-
plier's payments, and this year (1983) in view of the difficulties being
experienced with the CNCA, suppliers of fungicides and ULV sprayers are being
paid directly by the CSPPN ‘rom the 300 million subvention without funds
passing through the CNCA/CA account.



The CA cash flow problem is inextric.bly tied to CNCA's banking
operations, Productivity Project debt colle-=tion, and low volume of cash
'sales. There is evidence to show that the former has funds to pay for inmputs,
but that the system is not geared to collect rhem. In August, CA collected
over 0.5 million CFA in one day by sanding an agent to an ONAHA Project in
Niamey Department. An authoritative source in the Agriculture Department
quoted a case where CNCA agents sent out to recover debts last year netted 14
million CFA in two weeks in the Filingue Arrondissement. The farmers had the
money, but didn't know who to give it to, and no agent had come to collect
it.

To remove the coastraint to CA's cash flow, CA would have to take direct
action to recover debts from the Productivity Projects, possibly by threaten-
ing to cut off future supplies, or passing on the iaterest charges. The
Project Elevage (Zinder) reported a similar problem in the earlier years of
supplying veterinary medicines and food supplies, and had to suspend supplies
until debts had been cleared. Without an adequate cash flow, the probability
of a diminishing GON subsidy, and the problem of the CNCA interest payments,
CA could have difficulty in continuing to function.

E. Current Financial Flow of Subsidy Allotment

The table below shows the subsidy contribution to the CA from the CSPPN
and FNI for the past five years. For comparison, the CA subsidy request and
5 year plan (79-83) are indicated.

(millions CFA)

39 80 81 82 83
CSPEN (1) 419.8 200 300 300 300
F.N.I. 270 250 300 300 -

Total 689.8 450 600 600 300
CA Request 1345 1551 1582 1584 1134
Plan 79/83 270 250 680 800 1000

(1) 1Includes 300 m from Stabbex.

CSPPN has no capital funds. 1Its revenue is derived from a tax on
imported fuel which is used to s%abilize fuel and basic imported food prices.
SONARA contributes a tax from the export of cowpeas but this fund also may be
used to recompense SONARA for low export prices. Bank interest is earmed on
funds placed on deposit from those sources. Funds are used for the stabili-
zation of imported basic food stuffs. Revenue is thus subject to commercizl
activity in the country, production and price levels of cowpeas, and bank
interest rates. Likewise, expenditure is subject to imported fuel and food

prices, and export prices for cowpeas.



Funds available for the stabilization of agricultural inputs for the
following year are not known until after the closure of accounts of 31 Septem-
ber. From 1983 onwards, funds available for CA will be retained by che CSPPN
on which CA can draw up to the limit of the agreed subsidy allotment. Pre-
viously funds were credited to the CNCA/CA account. Requests for subsidies
will now be made directly to the CSPPN Administrative Council which meets
December/January instead of through a formal demand from the MDR to the M.C.
This procedure may accelerate CA subsidy funding. In 1983, the 300 million
subsidy was credited to the CNCA/CA account on 17 March. This covered 267 of
the total CA subsidy request for that year.

F.N.I. is part of the national budget and has no capital funds.
Originally it was set up to manage tax revenue from the export of uranium but
the drop in world market prices has seriously impaired its operatioms. 1In
1983 it was unable to provide any subsidy to the CA, and in 1984 no funds are
previewed for the CA.

In the past, CA experienced delays in the crediting of FNI funds *to its
CNCA/CA account, for example, the 1978 subsidy allotment of 170 million was
paid in 1979. This gave rise to delays in ordering inputs and exacerbated
the overdrawn position with the CNCA. As this source of subsidy allotment
now appears to be very doubtful at least in the near future, CA will be
limited to what the CSPPN is able to make available. Judging by their contri-
bution over the past three years, this could be of the order of 300 millionm,
but is totally dependent on the funds, financial position and the decision of
the Administrative Council.

The B.A.D. opened a line of credit with CNCA in 1982 for 2 billion CFA
for the purchase of agricultural inputs. The credit is open for 5 years at
8% interest. Raw materials for agricultural equipment were financed from
this source in 1983,

F. Public Sector Procurement System
1. Inputs

The public sector (CA) procures imported inputs from the private sector
by announcing offers for tender in the local press.

Bids are opened by a committee composed of GON representatives (MDR,
UNCC, CA, CNCA) in the presence of the bidders. The outer envelope must be
marked "Tender Bid, only to be opened by the Commission.'” Any envelope
already opened is rejected. The bidders then retire from the meeting.

Bidders are required to purchase the tender documents from the GON, and
only those who have purchased them are eligible to submit bids. At the
January 1982 UNCC/CA tender review meeting, one bid was refused because the
envelope was open, and two because the bidder had not purchased tender docu-
ments. This particular commission noted that four purchasers of the tender
documents had not submitted bids.

The commission comnsiders the following criteria im judging bids: pric»,
delivery delay, documents in cunformity with fiscal and business regulationms,



and bank guarantee. Also the bidders must conform to the conditions of the
tender in respect of packaging, destination, and tender for whole lots. For
example, where fungicide is required to be packed in 25 gm packages, and the
bidder submits a quotation in Kgs; or where a different type of sprayer is
substituted for that specified; or where a bidder quotes Niamey delivery only
instead of Maradi or Zinder; they are rejected. Experience of previous ten-
ders, whether fulfilled or not, is important and is taken into comnsideration.
This, however, does not exclude a new bidder who, if successful, is allowed
to prove his ability. No one bidder is given the total tender, as the Com~
mission wishes to spread the risk. The 1982 tender board refused one bidder
with a low price because he had failed to deliver in 1981. A convincing
argument for any bidder (and more important than price) is whether or not he
has the inputs physically in stock.

One criticism levelled against the system is that in the case of non-
delivery, no penalties are imposed. The costs of legal action, however, may
be significant, and the bidder in any case would have had to pay interest to
the bank if he had drawn funds using the tender award as guarantee.

A firm who tendered in 1983 for fertilizer, but was rejected because of
its high price, stated that the delivery period following the tender announce-
“ ment was too short. Had they been able to secure supplies in France and
route through Lome to Niamey, instead of quoting for purchase in Abidjan and
trucking to Niamey, they could have offered a lower price. Transport cost of
the former route is 36,600 CFA/Ton, and for the latter 53,333 CFA/Ton. They
required a 3 month delivery period, and hoped that the 1984 tender could be
announced in January, in order that they could quote their cheapest source
procurement.

More detail on private sector response to public tenders is given in
section G. To improve the present system for input supply, evidence of physi-
cal stocks on hand may be considered as a better guarantee, rather than have
the successful bidder looking for supplies after he has been awarded the
tender. Also more advance notice is required to enable suppliers to quote
keener prices.

2. Transport

CA hires transport at peak demand periods from private transporters
belonging to the Syndicat des Transporteurs. For example, the July 1983
import of 2,050 Tons of Canadian urea from Lome via Upper Volta arrived in a
2-week period in Niamey and was distributed to the Departments. In this case
the two CA 25 T. trucks were supplemented by private transporters, the tariff
being the official rate of 24 F/T.K. on tarred roads. There is no competi-
tion for this rate which is applied universally by the syndicate. The S.N.T.N.
transport charges are more expensive.

3. Storage

CA hires storage space on a month-to-month basis from the private
sector. In Niamey six small warehouses are hired from grain traders at
between 40,000 - 60,000 CFA/month each. Their total capacity is around 720



Tons. As soon as the warehouse is emptied, the hire is
terminated. in Maradi 750 T. of space is hired at between 60-
80,000 CFA/ month, usually for 4-5 months/year. At Zinder, two
warehouses are hired (details unknown); in Tahoua a 60 T.
warehouse (at Koni) for 20,000 CFA/month, and in Dosso, a 75 T.
unit at Malgorou at 50,000 CFA/year are rented.

In 1982. CA paid to the private sector the following sums
for input supply procurement, hire of transport and storage:

Inputs - Fertilizers 535.4 mn.
Fungicides 117.2
Sprayers 2.65
Equipment 42.4
Transport - ] 9.4
Storage - 6.0
TOTAL: 713.05 million CFA

4. Productivitiy Projects

The Zinder, Tahoua, Dosso, and Gaya Projects purchase :input
supplies from the CA. The Niamey Project purchases agricultural
equipment and fungicides from the CA, but not fertilizers, which
are of U.S. origin. The Zinder (Elevage) Project purchases
directly from the private sector. The Maradi Project purchases
fertilizer from the private sector, and agricultural equipment
and fungicides from the CA.

5. Agricultural Equipment

Raw materials are imported for the manufacture of
agricultural equipment. This year materials were financed from
the B.A.D. loan following internationally advertised bids. Delays
in delivery meant that CA did not receive the equipment until
August. Raw material costs are expensive due to the number of
"intermediares"” involved in the procurement system. The materials
were imported free of taxes. Direct purchase from producers would
be more efficient, however, constraints on method of purchase or
tender are often imposed by the source of finance.

6. Present Costs of Input Delivery - CA

Present costs of input delivery to ALC's have been derived
from CA Annual Reports 78-79-80, plus data for 81/82 from C 's
Accounts Division.

CA uses the existing UYNCC network in the Departements and
Arrondissements for distribution, so that personnel and storage
costs are 1laputed to the UNCC budget. Where CA has hired storage
facilities, the cost is indicated.
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CA has a transport fleet composed of 2 X 25 T Berliets, 2 X 10 T
Berliets, and 5 X 7 T Mercedes Trucks, all purchased in 1980 with a CNCA loan.
POL* and maintenance costs are indicated. Transport is hired at peak periods
from the private sector.

Handling costs are for temporary labor to load or discharge trucks.

Delivery costs are expressed in percentage terms as a function of sales
turnover. Two functions are calculated, the first includes all costs, the
second excludes bank interest. This has been done in order to indicate the
significance of interest charges in CA's delivery costs. Sales include cash,
short-term and long-term credit sales, but do not represent funds deposited
with the bank as explained earlier in the discussion on cash flow problems.

CA DELIVERY COSTS (78-82)

(millions CFA)

77/78 78/79 79/80 80/81 31/82
Interest 28.9 54.2 88 174.4 278.3
Transport Hire 19.8 60.4 89.5 5.1 9.4
Storage Hire - - 3.2 5.6 6.0
Handling 6.7 18.3 5.1 15.1 16.8
Packaging 0.6 0.3 - - -
Vehicle POL, Maintenance - - 6.3 36.7 54.4
Office supplies - - 0.9 1.0 2.9
Maint. Bldgs. - - 0.6 0.4 2.1
Misc. - 1.2 0.7 - 0.2
Total 56 1346.4 204.3 238.3 370.1
Sales 312.9 426.7 423.7 N/A 988
Cost/Sales (%) 18 32 48 N/A 37
Cost/Sales exluding interest 9 19 27 N/A 25

The reasons for the escalating interest charges paid to the CNCA over
the past five years have been explained earlier, and those will continue to
rise under the present system of financing inputs. CA has little expectation
of ever being in a position to pay those charges.

Transport hire increased between 1978-1980, when CA purchased its
vehicle fleet on a 4 year CNCA loan at 13Z interest. Repayments were
intended to be made from the FNI subsidy, but this source of finance ended in
1982. Following acquisition of transport, CA's hire charges dropped from 90
m to 5 m CFA in 1980/81 before moving back up to 10 m in 1982.

Storage charges for warehouse hire are expected to be stable at around
5-6 million/year, as will be handling charges of 15-17 million.

*POL, petrol, oil, lubricant



Petrcl, oil, lubricant and maintenance costs increased following the
acquisition of the transport fleet from 6 to 54 million over the period 1980-
82 and will increase substantially as the vehicles become more expensive to
maintain.

Without including capital and intcrast payments to the CNCA for
transport, the 1982 delivery cost of 370 million represents 37%Z of the sales
turnover. On the assumption that CA had access to a revolving fund to finance
input purchases, and no interest payment charges, delivery costs would have
been 25% of turnover.

Analzsis:

If CA distributed fertilizer only, delivery costs could be expressed on
a per ton basis, but as the range of inputs varies in weight (from 25 gms to
over 100 kgs) as well as volume, costs have been calculated as a percentage
of sales turnover. CA calculates its delivery costs as a percentage of the
value of stock handled, not stock sold, and qucte a figure of 20%.

If the assumption is correct, that fertilizer sales, expressed as a
percentage of total input sales, have a direct proportional relatiomship to
total input costs, then delivery costs per ton could be estimated as follows.

In 1980, CA sold 6,664 T of fertilizer valued at the then subsidized
prices of 207 million CFA. Total input sales were 424 million of which fertil-
izer sales accounted for 49%. Total distribution costs were 204 million and
in direct proportion fertilizer distribution costs would have been 100 miliion
or 15,000 CFA/T or 15 CFA/kg.

Sales figures for 1981 are not available, but for 1982, the equivalent
calculation for the sale of 7,035 T of fertilizer valued at 1982 subsidized
prices at 291 million CFA and representing 297 of total sales of 988 million
would provide for a distribution cost for fertilizer of 107 milliomn or 15,209
CFA/T or 15 CFA/kg.

CA delivery costs do not include financial amortization of the vehicles
purchased in 1980. Total cost was 139 million on which CNCA charged 13%
interest over 4 years. With four equal annual capital repayments, and
interest calculated on the outstanding balance, financial repayments would
be:

(million CFA)

81 82 83 84 TOTAL
Capital 35 35 35 34 139
Interest 18 14 9 4 45

TOTAL 53 49 44 38 184
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Adding on financial amortization for 1982, delivery costs would increase
total costs by 49 m to 419 m CFA. Distribution costs for fertilizer would
increase to 122 m or 17,342 CFA/T (17 CFA/kg) on the basis of 7,035 T sold.

Salaries presently paid by UNCC to CA headquarters staff (13) and
warehousemen (7) in the Departments total 15.3 m CFA. Proportionally this
would add 4.4 m cost to fertilizer distributiom or 625 CFA/T or 0.6 CFA/kg.

Total 1982 CA delivery costs are estimated as follows:

Expense CFA %
(m)
1. Salaries 15.3 3.5
2. Repayment capital iunterest (trucks) 49.0 11
3. CNCA interest on input purchases 278.3 64
4. Hire transport 9.4 2
5. Hire storage €.0 1
6. Handling 16.8 4
7. Truck POL, Maintenance 54.4 13
8. Office supplies 2.9 1
9. Maint. buildings 2.1 0.5
0. Misc. 0.2 0
TOTAL 434 .4 100

Total estimated expenditure represents 447 of 1982 sales turnover.
Fertilizer distribution cost on a proportional cost relationship of sales
(29%) to total sales would be approximately 17,907 CFA/T or 18 CFA/kg.

Salary cost of Department and Arrondissement Delegues have not been
added into the above cost as it is difficult to assess the proportion of
their time devoted to input supply. The estimate clearly demonstrates the
importance of the CNCA interest charges which account for 64Z of total
expenditure.

7. Projected Costs of Input Delivery - C.A.

The terms of reference call for projected costs of delivery of inputs
from sources to farmers under a more efficient public sector input system
with costs not directly paid by the CA or productivity projects to be
inc luded.

In September, 1983, UNCC appointed seven Delegues Adjoints in the
Departements whose specific task will be to control and supervise the agri-
cultural input system. UNCC's 1984 budget raises the CA salary component to
21.6 million CFA. The creation of those posts strengthens GON's resolve to
improve input supply management, however, the hierarchique chain of command
remains unchanged.

The critical area where lower distribution costs could be achieved is in
CA's financing operatioms. CA has never been provided with capital funding



by GON and is in a business sense capitalized at nii. Removal of the funding
constraint through provision of working capital would relieve CA of the
disproportionate interest element.

At this stage it is worthwhile considering the future of the CA and the
role that GON intends it to play in the future of agricultural development.
The beneficiaries of the inputs are the farmers, and logically they should be
represented, and have a voice in the management of an organization estab-
lished to provide for their needs. This might entail the setting up of an
administrative council within the CA with 2 suggested composition including
Regional Cooperative members, commercants, GON officials and Bank representa-
tion. To function as a business, CA would have to be provided with capital
funding, the source or sources for this still to be determined. The objec-
tive over a giver period of time wovld be to move the CA to commercial
business practices, and to a capital structure owned and managed by the sub-
scribers. Without a capital base for funding input purchases, CA will be
dependent upon donor contributions and GON continuing support for payment of
administrative and logistic support, and neither are certain in the future.
The provision of capital funding would reduce the interest element, as the
opportunity cost of funds from capital subscriptions should be comsiderably
lower than the current 287 of turnover.

A projection is made for fertilizer distribution cost in 1984 on the
assumptions of 8,000 T sold, no interest charge, transport maintenance
charges up 50% over 1982, other minor charges up 20%. Cost per ton calcu-
lated on best (25%), median (50%), and worst (100%Z) cases of proportion of
costs to sales.

Estimated Costs/Ton of Fertilizer Distribution (84)

Fixed Costs M CFA

1. Salaries 21.6

2. Repayment, trucks 38.0
TOTAL 59.6

Variable Costs

3. Hire tramsport 11.28
4. Hire storage 7.2
5. Handling 20.16
6. Truck POL Maintenance 81.60
7. Office supplies 3.48
8. Maint. buildings 2.52
9. Misc. 0.24

TOTAL 126.48

1



Best Case (25%) Median (50%) Worst (100%)

Fixed cost 59.6 59.6 £9.6
Variable cost 31.62 63.24 126.48
TOTAL 91.22 122.84 186.08
Cost/Ton 11.400 15.355 23.260

If total CA costs were allocated to fertilizer distribution and none to
agricultural equipment, cost of delivery would be projected at 23 CFA/kg. If
50% of costs were allocated to fertilizer distributiom, this is reduced to 15
CFA/kg. 1If 25%Z of costs were allocated to fertilizer distribution the
delivery cost is 11 CFA/kg.

At the project design stage, provision of capital funding should be
explored along the lines indicated earlier. In evaluating efficiency of
public and private enterprise distribution systems, cost is not the only
factor to be considered, and availability of inputs stored in rural areas
close to the farmer is a major prerequisite. The distribution and storage
network of the cooperatives is superior in this respect.

8. Inout Supply Assurances Required by Productivity Projects

Adequate supply, suitable price and delivery time are three factors of
principal concern to the Projects. The inputs must be delivered in time for
the current season. The Zinder Project commented that in the past, neither
the private nor the public sector had been capable of satisfying those cri-
teria, and the Maradi Project used the private sector directly because of
delays with the CA deliveries. The Dosso and Tahoua Projects criticized the
private sector for poor cuality fertilizer, being old stock, the s.s.p.
having lost its granular form, the urea being rock hard, and farmers had
reported adulteration with ashes.

Guarantee of supply was more closely defined as having stocks of
fertilizer in the country at Departement depots, and agricultural equipment
available before the planting season.

9. Economies of Scale/Exchange Rate/Handling Costs

Information on the economies of scale to be expected through importing
large quantities of fertilizer of the order of 5-10,000T from the world mar-
ket, as opposed to making several separate purchases of 500-2,000T each is
not available in CA files, however procurement costs are documented for
quantities of Canadian urea and 15.15.15. up to 2,500T for 1981, basis CIF
Niamey.

15.15.15. UREA (46%)
$C $C
500T 510 -
1,000T 500 610
1,500 490 600

2,000 - 585

- - -



Up to 1,500T a discount of $C 10/T per was quoted; over 1,300T, the
discount rises to $C 15/T, up tc the limit quoted of 2,500T, in units of 5006
tons.

Procurement prices CIF Niamey have varied for Canadian urea over the
past three years for 2,000T lots; (SC) 570 (1981); 599 (1982); 509 (1983) per
ton. However exchange rates have also varied. In August 1982, Canadian urea
at $C 599/T would have been equivalent to 155,740 CFA/T (1 $C = 260 CFA); in
August 1983 at $C 509/T it would be equivalent to 171,094 CFA/T (1 $C = 336
CFA).

Country origin and exchange rates are factors to be considered in
addition to economies of scale in importing large quantities. A private
Niger company submitted an August 1983 quotation for 30T urea, German origin,
CIF Lome, at 94,889 CFA/T, and for Belgian origin for the same quantity, CIF
Cotonou at 77,000 CFA/T, a difference of 23%.

Handling costs in Niamey are also a negotiable element to be considered.
In 1982, CA paid 7,889 CFA/T for handling Canadian Urea, but in 1983 they
negotiated a significant reduction a few months before arrival of the cargo
at 3,777 CFA/T for the same quantity (2,050T).

Transport costs West African port-Niamey are presently: (CFA/T) Abidjan
53,333; Lome 36,600; Cotonou 32,600. Those are fixed and are understood to
be nonnegotiable.

If and when Niger enters the world market for fertilizer at worid market
prices, procurement procedures would change. Considerable business skills

would be required to obtain the mest competitive prices.

G. Assessment of the Private Sector Input Supply System

1. Ability to Deliver Inputs

Up until 1983, the private sector did not appear to have too much
difficulty in obtaining fertilizer from Nigeria. An authoritative source
indicated that small farmers and Nigerian Agricultural Centers were the main
sources of supply. To fulfill large orders, the latter were widely used, as
the collection of thousands of bags from individual farmers is a time
consuming and expensive operation.

The supply situation has changed this year, and two examples will
demonstrate where commercants were unable to deliver either on time or in
full quantities. MDR put out a tender in March 1983 for the supply of 850T
of s.s.p. and 647T of urea to be delivered to the Seed Multiplication Cen-
ters. Out of the five bidders, three were selected on the basis of price,
date of promised delivery, and previous experience. Delivery time was tc be
30 days, packaging in 50 kg double lined bags. The commercant who was
awarded three lots (910T) was unable to deliver the entire quantity and
requested release from the contract. His price was also the lowest for




s.s.p-
dastination.)

(27FCFA/kg compared with 32/24 CFA/kg for other tenderers to the same
Deliveries overran the 30 day limit, and CA was requested to

.loan fertilizer against eventual reimbursement by the commercants in order

that application could be made at planting time.

CA agreed to do this.

In

July/August replacement of CA's loaned stocks started and was entirely unsat-

isfactory.

Bags were wrongly labelled (15.15.15. bags contained s.s.p.);

many were rotten and old anc¢ burst on handling; 25 kg clear plastic Kaduna
s.s.p. bags instead of 50 kg lined bags were delivered.
they would have preferred reimbursement in funds rather than in kind.

CA has indicated

In August 1983, the situation for the MDR tender was as follows:

Urea

Lot 1 (Hamdal.) 130
Lot 2 (Dosso) 130
Lot 3 (Tahoua) 150
Lot 4 (Maradi) 13¢
Lot 5 (Zinder) 102
Total 647

TENDER

§.S.p.

150
175
175
175
175

3850

DELIVERED
Urea 8$.S.p.
NIL NIL

53 171
90 175
135 175
102 115
380 656

UNDELIVERED
Urea $.S.p.
130 150

77 4
60 0
0 0
-9 9
267 154

In March 1983, CA put out a tender for 1200T of 15.15.15. (Niamey);
1,400,000 sachets fungicide (830,000 Maradi/570,000 Niamey); 13,000 litres

Decis (Tahoua) and 60 ULV sprayers (Niamey).
(none delivered).

axcept the 15.15.15.

All inputs were delivered
The fertilizer contract was then

cancelled and two small lots have subsequently been obtained in Niamey (70T)

and Zinder (21T).

zer held by a commercant at Kantche (Zinder).

The latter stock was mixed up in an old stock of fertili-

Those two examples should be compared with 1982, when CA put out a
private sector tender for 11,120T of fertilizer, agricultural equipment,
fungicide and sprayers totalling 698 million CFA, with all deliveries

Results of 1982 Tenders For Agricultural Inmputs

completed.
Sugglier

1. Kiasso

2. Kako

3. Baba

4. Souda

5. Bachir

6. Niger Auto Pneus
7. SATACO

8: COGENI

Input Quantity
§.s.p. 3000 T
$.S.p. 700 T
15.15.15 1050 T
s.s.p. 1500 T
S.8.D. 1500 T
s.s.p. (Zinder) 2540 T
15.15.15. (Tahoua) 650 T
15.15.15. (Dosso) 100 T
15.15.15. (Zinder) 8¢ T
Semoirs 567

Fungicide 2 253000

ULV Sprayers 220

Value (m. CFA)

135
32.5




In addition to this private sector tender, agricultural equipment was
supplied by UCOMA (Zinder) &413m; ACREMA (Tahoua) 352m; CDARMA (Dosso) 223m.

Maradi Productivity Project which has customarily tendered to the
private sector for fertilizer, did not do so in 1983, as it had 4000T stock
left from 1982.

Selecting trustworthy bidders is difficult, and there is a tendency for
some bidders to first of all secure the tender, then go out and look for
supplies. The commercant who tendered for s.s.p. at 27 CFA/kg and then
reneged may not have been aware of the market. Already in 1982, CA's
accepted tender price was 46 CFA/kg.

Factors now influencing supplies in Nigeria are reported to be stricter
control on the Nigeria border, and a shortage of fertilizer. The price has
reportedly been increased in July, but no details are known. In the early
nonths of 1983, unknown but substantial quantities cf fertilizer moved out of
the Maradi/Zinder region in response to a tender in Upper Volta.

Whilst the private sector has demonstrated its ability in the past to
supply fertilizer to Niger, this source of supplies may no longer be
available and Niger may have to look towards other sources for guaranteed
supplies.

This has become a major concern of GON officials, and at a meeting on
June 22nd, attended by the Directors of Agriculture, UNCC, Plan, Elevage and
Animal Health to dis:uss the terms of reference of the APS input supply
study, 1t was stressed that guarantee cf input supply was the major priority.
This was also endorsed by the Minister of Agriculture in his letter of 1 July
addressed to the Minister of Foreign Affairs and Cooperation for onward trans-
mission to the Director, USAID. Productivity Projects in Tahoua, Dosso and
Zinder have similarly stressed their concern.

Should the international market become the alternative procurement
source, the scale of operation changes dramatically in respect of fimancial
resources required to procure fertilizer. Roughly three to four times
existing funding would be necessary, which would be to the disadvantage of
the traders in the present Nigeria/Niger circuit (e.g. Canadian Urea CIF
Niamey 187 CFA/kg as opposed to 60 CFA/kg from Nigeria). This would limit
impeort to possibly a handful of very wealthy Nigerian businessmen or to
established companies.

In conversations with twc wealthy millionaire class businessmen, with
international connections in Europe and USA, they expressed strong interest
in such a future market, but only on the basis that they would be paid on
delivery. This would require setting up a central buying orgamization or
guaranteed fund. Procurement and financing of supplies would be their
responsibility, and they foresaw no problem in either using their own sub-
stantial resources or bank credit facilities to achieve this. They were
requested to obtain quotations for 10,000 tons of fertilizer (5,000 tous urea

and 5,000 tons of 15.15.15.), roughly $5 million, to assess their interest.



No reply has so far been received, however one of the businessmen who had
visited Nigeria in early August was unable to locate any fertilizer and
indicated that sellers were absent and border controls very strict.

2. Traditional Markets and Price Mechanisms

Two trading levels exist, the Nigerien commercant who has the Nigerian
contacts for gathering supplies, and the financial capital and transport to
tender for GON or Productivity Projects (Maradi), and the small trader
dealing in a few sacks in Nigerian village markets or directly to farmers.
Farmers on the border alsc trade.

Information obtained from the Maradi project, who contract with
commercants for the supply of fertilizer in September for delivery in
December, indicate that they believe the commercant pays in the ramnge 10-15
CFA/kg for supplies in Nigeria. The Project pays official GON prices so that
s.s.p. at 35 CFA/kg would allow the commercant a markup of up to 2502
depending upon his purchase cost.

In the Magaria and Matameye Arrondissements, (Gada, Yaouri, Koya), small
traders this year were selling s.s.p. at 900-1,000 CFA/sack of 25 kgs (18-20
CFA/kg) and urea between 1,750-2,000 CFA/sack of 50 kgs (35-40 CFA/kg).
Traders were stated to be Nigerian nationals coming over the border on market
days with small quantities of a few sacks concealed in passenger vehicles or
small Toyota trucks. Quantities of up to 2 tons had been reported by the
Koya ALC to be on sale each week, at the market at planting time, distributed
amongst several small traders. The cost of small traders supplies was thought
to be around 8 CFA/kg as this was the quoted rate (July 1983) at Adare, a
small village some 800 meters inside the Nigerian border. This would provide
a margin of 130Z on cost.

Traders with transport have also been reported to be trying to sell
directly to farmers, both last year and this year. In the Yaouri area, two
Nigerian commercants from Matameye have been selling, or trying to sell,
s.s.p. in the villages at 1,600 CFA/sack (32 CFA/kg). VYaouri ALC farmers,
however, had refused as they could purchase at 1,020 CFA at the market some 3
km distant. Because of the shortage of urea, fertilizer on sale has been
mainly s.s.p. and traders have been trying to persuade farmers that this is
equally as good as urea for side dressing.

The Naira/CFA exchange rate is an important factor in the traders
operations. The parallel market rate is 175 CFA to 1 Naira, compared with
the official rate of 365 CFA/N. For example, a purchase cost of 400 CFA/sack
equals 228 N, and the selling price of 1000 CFA/sack equals 5.7 N when
repatriated by the trader to Nigeria. This represents a margin of 150Z in a
short time frame of several days or weeks.

Large traders have the necessary collective storage capacity to store
large quantities according to CA officials, however this was not verifiable.
In discussions with two commercants, they indicated their willingness to
deliver fertilizer to main Departmental towns, or Projects, but nc. directly
to villages, coops or retailers. Guarantee of payment on delivery was
essential.




3. Knowledge of Chemicals

Commercants knowledge of fertilizer formulations appears to be limited.
CA has had frequent experience of ccowmercants supplying mixed formulationms,
and some of the '"ODD" lots on CA's inventory, such as Calcium Nitrate and
Sulphate of Ammonia date back to commercants delivering mixed formulations
several years past. The recent reimbursement to the CA, quoted earlier, of
s.s.p. packed in sacks marked 15.15.15. as well as bad packaging would
indicate lack of supervision or ignorance of the product.

-,

Pecuniary gain would appear to be paramount to respecting quality standards
or the terms of the tender.

No pest control chemicals for growing crops, such as the ULV sprays,
Decis and Peprothion are sold by commercants, and it is doubtful if it would
be wise to allow those toxic concentrates tc be handled, other than by
trained or responsible personnel.

The Projet Elevage (Zinder) uses the commercial network for the supply
of veterinary medicines, through public tender. Successful bidders procure
supplies of patented products such as worm tablets, injectables, etc. and
sell to the Project who have a trained staff to carry out the administration
and dosage. The criteria for selection of successful bidders is not based on
the cheapest price, but more on quality and purity of the product and after
sales back up service. Publicity material, such as educational films on
animal diseases and methods of disease control, is an example of follow up
interest by suppliers.

&. Sources of Supply - Present

The only present private sector supply source for fertilizer is Nigeria.
This is subsidized 90% by the Nigeria Govermment; although it has been
reported that in July the subsidy was reduced and the price raised. The
Nigerian farmer or the agricultural centers are the commercants' supply
source. The country origin of fertilizer is varied and the following bag
marks have been noted in ALC depots.

s.s.p. (20%) with 2% Boron - Mitsui, Japan
S.S.p. - Danfos, Denmark
S.S5.p. -  Portugal
Calcium Nitrate (26%) ~  Germany
s.s.p. Kaduna - Nigeria
Urea (46%) Fed. Rep. of

Nigeria -  Mitsui, Japan

The fertilizer is usually old, the s.s.p. powdered, and the urea
hardened.

5. Sources of Supply - Future

There are five potential future supply sources of fertilizer. 1)
Nigeria (parallel market), 2) Nigeria (official market), 3) Niger, 4) Inter-
national Sources (commercial), and 5) International Sources (donors).
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a. Nigeria (Parallel Market)

The existing parallel market has been in operation for several years,
but now appears dcubtful as a future reliable source, other than perhaps
for small quantities traded among farmers over the frontier in the
southern areas of Niger. It would be imprudent to depend on this source
for future national input supplies. However, GON's fertilizer pricing
policy may attract fertilizer from Nigeria. Since CA raised its prices
in 1982 from 20 to 35 CFA/kg (75%Z) for s.s.p. and from 35 to 50 CFA, -
(43%) for urea, Maradi and Zinder UNCC Departments reported increase
private sector sales. The increase would have allowed the commercant a
greater margin to work against, using the official Niger price as a
benchmark. Niger may be able to continue to draw supplies out of
Nigeria by raising official prices and holding stock. CA may be able to
influence a market with a two tiered structure of official and paralled
free market prices. Consumer price resistance and availability of sup~
ply are two factors which could influence the use of fertilizer and the
exchange rate, profit margin, and severity of customs covtrols would be
risk factors to the private sector.

b. Nigeria (Official Market)

Nigeria has an s.s.p. production plant at Kaduna, and is constructing
a urea plant to use oil feedstock. Relations between the two countries
are excellent. Informal discussions have been held with the Nigerian
Ambassador to Niger, and the Nigero-Nigerian Commission on the possi-
bility of establishing an official supply source for Niger. Initial
reaction is warm because of the close links between the countries. The
initiative would take the form of an official approach to the Commission
by the Niger authorities. The next meeting of the Commission is in
December 1983.

c. Niger (Phosphates)

The ground rock phosphate presently produced at the ONAREM factory
in Tahoua is unattractive from the farmer's viewpoint because f the
slow release of phosphorous which does not become available until the
year following application. It alsoc blows away readily in the wind when
scattered on the fields. Packaging needs to be improved. Acidulation
is required to accelerate nutrient release. Sulphuric acid is available
at the uranium mines and might be available for the acidulation process.
An investment study would be required to determine the feasibility of
exploiting fully the Tahoua or Tapoua deposits.

d. International Sources (Commercial)

For comparison with parallel ma ket prices, the following recent
private sector tender quotations are given (CFA/Kg).



Urea $.S.P. S. Triple
SONIDIP (81) 202 120 213

BROSSETE (83)

Niamey 154 145
Dosso 159 150
Tahoua 172 162
Maradi 175 165
Zinder 181 172

Those prices are two to three times higher than parallel market
prices, and changes in subsidy policy would be required before
commercial sources would be able to enter the supply system.

e. International Sources (Donors)

In 1981, Italy supplied the CA with 250T of 15.15.15. and 25T of
20.20.20. for fertilizer trials under the supervision of an FAC expert.
In 1983 they have been requested to supply 1000T of Super Triple
phosphate to continue the expanded work on the trials.

Japan is supplying the CA with 1,295T of 15.15.15. in September/
October 1983. Part of the sales proceeds from this fertilizer will be
used to create counterpart funds for other projects.

In 1982 and 1983, Canada supplied CA with 2,050T urea, part of the
sales proceeds (35 CFA/kg) being used for counterpart project funding.
Delivered price (CIF Niamey) of the urea was 187 CFA/kg. Similar
quantities are expected to be delivered in 1984/1985/1986.

In 1980, USA supplieu the NDD Project with 150T Urea and 245T S.
Triple, in 1981, 245T urea and 310T S. Triple and in 1982, 395T S.
Triple.

6. Private Sector Sales to Cooperatives or Farmers

CA reported that in February 1982, a commercant distributed and sold
fertilizer to the Saga and Libore coops in the Niamey Department, but had
difficulty in receiving payment. CA was out of stock at this period and the
commercant sold 40T c¢f urea and 30T of 15.15.15. to Saga, and 20T of
15.15.15. to Libore. The Selling price for urea was stated to be 43 CFA/kg
compared with CA's 50 CFA/kg.

SONIPROC reported selling 5T urea (45 CFA/kg) to Saga coop on 31 May
1983, and 28T urea and 1T of 15.15.15. to Guga coop omn 13 July 1983.
The latter was paid for on 29 August. Transport was paid by the coops. A
further small sale of Kaduna s.s.p. was made at 45 CFA/kg. The company
appears to be actively canvassing the rice coops in the Niamey Department,
and has sent out information sheets on products and prices.
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The Saga coop members said they had worked with the
commercants last year, but had not paid them. This year the
commercants had no urea and therefore the coop was now working
with the CA. At NDunga II coop, the Agent stated that he was
satisfied with commercant deliveries of fertilizer and gasoil and
the merchant did not bill them for transport. Urea was sold at 50
CFA/kg, and 15.15.15 at 45 CFA/kg. The commercant delivered and
stored the fertilizer at the coop, and expected to be paid about
two months later. At Sagia coop, the Agent reported that without
fertilizer, paddy yields dropped to 1 1/2 T/ha compared with 3-4
T/ha with fertilizer. CA supplies fertilzer, but some farmers
have not enough funds to purchase it. Over the past 5-6 years,
the coop has accumulated debts of over 20 million CFA.

It should be noted that commercants combine fertilizer sales
with sales of fuel for irrigation pumps therefore reducing over-
head and delivery costs. The advantage of selling more than one
item by the commercants works as a disadvantage to the CA which
cannot include fuel in its input supplies to the coops in the
irrigated areas. -

In Zinder department, Nigerian commercants were sellirg
s.s.p. to farmers at weekly markets (Gada, Youri, Koya) at 2
CFA/kg. Estimates by ALC members of quantities on sale by several
traders could be around 2 T per week at planting time. In the
same Department two commercants from Matameye were reported by
ALC sources to be trying to sell s.s.p. fertilizers directly to
farmers from a truck but had little succes as their price (23
CFA/kg) was higher than the local market (20 CFA/kg) a few kms
distant. UNCC has reported that mobile traders are selling small
quantities of fertilizer in the Gaya Arrondissement.

Small trades in Nigerian fertilizer on a farm or market
delivery basis will probably continue and may expand as long as
this source of supply is available. SONIPROC has indicated that
if Euope becomes the main or only source of supply, they would
have to advise farmers of price changes and judge their reaction
before placing orders with suppliers. A "Bon de Commande" would
be a prerequisite before placing firm orders with European
suppliers.

Specialized Companies

In May 1983, a private company (SONIPROC), capitalized at 10
million CFA, established business in Niamey with the intention of
selling fertilizers, paints and acids. PFertilizer supplies would
be drawn from Nigeria and other countries.. Deliveries coulad be
made to main Department towns, but generally not to the ALC
level, except to irrigation coops in Niamey. The company origina-
lly started with a stock of 30 T urea, most of which had been
sold by August. Motivation to set up the company had come from a
desire to respond to GON's fertilizer tenders. The company has
tendered but has not been selected by the tender board. Signif-
icantstocks would not normally be held, and the company proposed
to trade against guaranted orders placed by large users such as
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ONAHA or UNCC. Delivery delay from European sources was said to
be 90 days. Terms of payment by purchasers would be cash,
possibly discounted, or 60 days credit. Their Belgian supplier
would offer 90 days credit to the company on firm orders. A
company spokesman stated that the GON had assisted the company
with the legal procedures of incorporation.

SONIPROC was aware of the difficulties of procurement in the
Nigerian market and had already obtained quotations from German
and Belgian suppliers in August 1983: Urea - 145 CFA/kg; 15.15.15
- 155 to 170 CFA/kg; s.s.p. 120 CFA/kg. Prices are without taxes
and customs duty, delivered to Niamey and include a profit mar-
gin. This year the company has sold almost 40T of fertilizer,
mainly to rice cooperatives and a few private gardeners in
Niamey. The company plans to handle paints and acids but nc
trades have been made. The source of supplies would be North &
West Africa and Europe. The company also hopes to be able to
supply small quantities of sulphur to the Arlit uranium mines.
Planning permission has been requested from GON to establish a
reconditioning plant for its products, and authorization is
awaited. The limited experience of this company does not permit
any objective assessment of its capacity or capability to supply
inputs to farmer cooperatives.

Traders Costs and Marcg¢ins

Costs and margins are variable. are not easy to obtain and
the reliability of some of the quoted figures is doubtful.
Purchase cost of fertilizer can vary frcm 8-20 CFA/kg, the former
figure is probably for small trades of a few sacks, and the
latter for large quantities. One medium sized trader reported the
purchase of urea at 17/18 CFA/kg and a sales price of 45 CFA/kgqg,
& margin of 165%. The margin would include commission to the
Nigerian buyer, transport and other transborder trading costs and
trader profit. The net profit on the operation would have to take
into account the fact that in this particular case the stock was
held for three months before being sold on credit and the trader
had to wait another month before being paid so that capital was
tied up for four months.

The small Nigerian trader selling a few sacks on the weekly
border markets may make substantially higher profits on a quick
turnover. He has access to the Nigerian farmer (as opposed to the
Agricultural Centers) and if purchasing s.s.p. at 8 CFA/kg and
selling at 20 CFA/kg his margin would be 150%. Turnover time
would be a few days or weeks and very little capital is tied up.
He has no investment in trucks as he uses fare paying passenger
transport. However, he is at risk that his goods may be seized by
the Nigerian customs agents.

In section F 6-7, increased public sector efficiency
distribution costs were calculated on the assumption oi capital
funding, and a 50/50 sales spread between fertilizer and
equipment at 15 CFA/kg. This compares with the medium sized
trader's estimated margin of 17/18 CFA/kg.
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From comments made by private sector operators and GON officials, the
trade in fertilizer is distinct and separate from the traditional trade in
grain between the two countries. Historically grains move from Niger to
Nigeria, although in 1983 the direction was reversed and Niger was purchasing
Nigerian grain. The incentive of the increased producer price of 80 CFA/kg
and the weakness of the Niara being two contributory factors. As previously
stated, traders have had problems this year with the Nigerian authorities on
the border, and seizures of fertilizer have been reported.

7. Availability, Quality and Cost of Private Storage Facilities

Details have been given in section F3 of private storage facilities
hired by CA to accommodate fertilizer. Storage costs vary. In Niamey grain
merchants at the marche de mil offer space at 40,000 CFA/month for about
140T, equivalent to an annual cost of 3,428 CFA/T. At Tahoua, a 60T ware-
house at 20,000 CFA/month is equivalent to 3,999 FCA/year, and at Dosso a 75T
is said to be hired at 50,000 CFA per year or 667 CFA/T. Hiring is on a
monthly basis with pro rata daily deduction for termination of the hire. In
1982, CA paid 6m to the private sector for storage hire. Facilities are just
adequate for short-term storage but not for long periods. In Niamey, the
grain stores are constructed of a woode1 framework with thin sheet metal roof
and cladding, but no concrete floor. Pallets are essential to keep the bags
off the ground and prevent wetting either from flooding or dampness.

Recent construction costs for NDD warehouses (140 m2) in 1982 were:
Filingue 61,876 CFA/m2; Ouallam 61,266 CFA/m2; Kolo 51,288 CFA/mZ; and Say
52,354 CFA/m2. On a storage factor of 1 Ton fertilizer/m2, amortized over 20
years, storage cost would be between 3,093 CFA/T and 2,618 CFA/T, for
buildings on a nondiscounted basis. Warehouses were concrete floored, rein-
forced concrete structure, brick walls, aluminum sheet roof and sliding doors.
Twelve warehouses were constructed, three at each of the above centers.

September 1983 costs for ten warehouses financed through FAO, from Dutch
source funding in Niamey rice cooperatives were quoted at 9 million CFA/unit.
The total surface area of the unit is 135 m2, and they contain an office (3 X
3); sales counter (3 X 5); paddy store (8.20 X 8.55); and input supply store
(8.55 X 4). Height is 4m. Construction cost is 66,666 FCFA/ml. Erection is
in progress at Saga, Libore, Ndunga I and 1I, Seberi, Lamorde, Sakoara,
Mehana and Sordon Haussa. Completion is expected in early 1984. It is not
clear whether the OPVN, UNCC or the cooperatives will be given the management
of the warehouses.

A local construction firm gave the following information and estimate on
construction costs for 500 and 1,000T. warehouses. In 1981 they built 500T
units (20 X 13 X 4m) at a cost of 13m CFA or 50,000 CFA/m2. 1In 1983 they
estimate the price at 60,000 CFA/m2. The unit cost of a 1,000T warehouse
would not vary much from a 500T warehouse as only two gable walls are elim-
inated. Construction 1is concrete floor, metal structure, sheet aluminium
roof, brick walls and sliding doors. Inflationm cost: are approximately 10%Z/
year and distance factors when applied would give the following approximate
cost for the umit (500 or 1,000T) in 1984.



Factor CFA/m2 500 T 1,000 T

Niamey - 66,000 17,160,000 34,320,000
Dosso 1.3 85,800 22,308,000 44,616,000
Maradi 1.5 99,000 25,740,000 51,480,000
Zinder 1.7 112,200 29,172,000 58,344,000
NGuigmi 2 132,000 34,320,000 68,640,000

If a walled enclosure 2m high was added, the cost would be 32,000 CFA/
L.M and a set of gates (6m wide) 200,000 CFA. Supervision costs by Genie
Rural would add 4-5% to the final total.

The ACOPAM (Maradi) Project is financing, from their own and OXFAM
sources, fifteen cereal bank depots (14 X 5 X 3.6m) at 3.5 million CFA. Cost
is 50,000 CFA/m2. Project finances materials (en dur) and farmers supply the
labour, which the project estimates at 627,955 CFA/warehouse.

In the Dosso Department, the Productivity Project 1s constructing
thirteen new warehouses to add to the existing fifteen. 1In addition to the
above construction costs would have to be added the opportunity cost of
capital and annual maintenance costs. Usually persomnel have to be added as
warehousemen and guards. Finally, nothing has been calculated for land
acquisition. This latter could be quite significant in cities like Niamey or
Maradi and may be zero in small towns or villages.



II. ANIMAL TRACTION

A. Bacxground and Distribution

With the creation of UNCC in 1962, a major attempt to introduce animal
traction tc Niger's farmers was undertaken. Prior to that time use of
animal traction in crop production was encouraged but was not done syste-
matically and was most noted for the great variety of equipment introduced.
From 196. to 1965 an attempt was made to expand the use of animal traction
and to standardize the equipment used throughout the country. After trying
different equipment, the Arara was chosen as the equipment for ﬁmportatioﬁ
and extension for oxen traction, and Ulysses Fabre and Manga for donkeys.
This choice was made for several reasons:

1. The main beam (bati de base) of the Arara was multi-functiomal,

several implements could be attached to it;

2. The units were generally lighter in weight than the other units
tried at the time;

3. The units were usually cheaper than other types. For the Arara
this was mainly because of the multi-functional applications of the bati
de base. Thus one did not need to purchase a completely different imple-
ment for tlowing and for weeding, for ridging and peanut lifting.

4. The Arara had been designed to simplify maintenance and repair.
All bolts and auts, for example, were limited to twoc sizes minimizing the
need for tools for repair or changing units.

The use of the first equipment was limited to the peanut and cotton
growing areas, with a few units going tc the irrigated farms. The only
other places of use were at the CFJA's of Madarounfa and X'Dounga and for

practical training at the IPDR of Kolc. This introductory work was almost

exclusively the responsibility of UNCC.



From the initial introduction in 1962/€3 until the mid 70's, equipment
for animal traction was extremely limited. The data on distribution of
animal traction equipment given in Table 1 shows a general increase in units
up through 1968 with a steady decline following until apparently almost mno
units were sold in 1973 and 1974. Whether this was a curtailment of supply
by the UNCC or a decline in demand by farmers is not clear. However, both
were probably instrumental and both reflect the drought conditions prevalent
from 1969 to 1974.

After 1975 the amount of equipment increased dramatically, going from
a few hundred units distributed a year to several thousand. Several factors
seem to have contributed to this, all of which were demonstrations of the
GON commitment to an expansion of animal traction. First, the equipment
price was lowered considerably to the farmer after 1972 and did not increase
again until after 1982, as can be seen in Table 2. The increasing price to
the GON over this period meant that the government subsidy as a portion of
total cost was increasing rapidly. Second, all of the major productivity
projects emphasized animal traction starting with the 3-M project in the
mid 70's. This was first done by offering animal traction units to gradu-
ates of CPT's/CPR's ou credit, and later expanding the offer to other
farmers. Third, three workshops were opened to fabricate animal traction
equipment. CDARMA in Dosso in 1975, UCOMA in Zinder in 1978, and ACRDIMA
in Tahoua in 1979. These workshops, together with satellite workshops,
now have the capacity to generally meet demand (See Table 3). Finally,

a heavy stress was put on irrigated agriculture which has increasingly
emphasized animal traction after attempts to use tractor powered mechani-

zation experienced difficulties.



Table 1

DISTRIBUTICN OF ANIMAL TRACTION EQUIPMENT BY UNCC/CA

ITEM Year 1964/65 1965/66 1966/67 1967/68 1968/69 1969/70 1970/71 1971/72 1972/1
Bati de base/Main frame 122 235 289 216 205 129 191 ' 126
Charrue 10"/10" moldboard plow 104 126 108 113 103 69 135 38

1/

Cultivateurs Canadien 5 dents =
5 tcoth spring tooth harrow 15 83 186 158 140 .37 59 41

Cultivateurs Canadien 3 dents
3 tooth spring tooth harrow

Jeux de lames sarcleuses souleveuses

Peanut lifter or sweep 56 178 207 108 157 62 103 42
Buttoirs/Ridger 60 247 196 170 117 40 78 65
Houes Asines/Donkey cultivator 2/ 33 ' 67 55 23 27 31 6 31
Semoirs monorang/Single row seeder : 15 92 99 37 62 64 19 37
Charrettes bovines/Ox carts 3/ 100 133 93 133 143 128 145 75
Charrettes asines/Donkey carts 23

1/ Earlier years did not separate 3 and 5 tooth cultivators. ,

/ Houes are not part of original Arara equipment, nor are semoirs and carts.

/ Earlier data did' not separate donkey carts from oxen carts.

Data for 1972/73 and 1973/74 are not available but are reported to be negligible if any.
Probably included in 3 tooth units.

Years estimate, actual sales to September 1, 1983, fiscal year ends September 30.
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Table 1 (continued)

Tableau 1 (cont.)

Total Total Total
1973/74 1974/75 1975/76 1976/77 1977/78 1978/79 1979/80 1980/81 1981/82 1982/83 to 1973 to 1980 to 1983

314 810 1,096 2;549 3,494 3,405 4,500 6,827 1,983 1,513 13,181 27,655
127 517 683 1,949 2,060 1,777 1,980 2,868 693 800 7,913 14,511
5/ s/ 113 1,425 362 468 2,053 2,107 867 719 3,088 9,981
263 666 701 1,233 2,562 1,295 1,238 2,462 2,460 6,720 13,220
203 342 348 2,664 2,033 824 2,854 3,634 590 913 7,327 15,248
100 503 408 1,179 844 431 760 . 856 932 973 4,438
73 n.a. n.a. 1,069 129 434 912 542 119 273 1,978 3,102
112 68 1,482 864 35 452 1,740 721 425 2,986 6,976
79 352 887 2,285 2,816 3,056 3,631 5,368 1,854 973 10,448 23,616

114 31 361 1,408 1,686 1,869 2,092 2,999 1,144 5,492 13,333




Farmer Prices of Animal Traction Equipmeant

Table 2

Unit Prices (FCFA)

B Designacion 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 19831/
Andmal fTraction Equipment
Main Frame 7,300 7,300 4,000 4,000 4,000 4,000 4,000 4,000 4,000 4,000 4,000 6,000 6,300
10" Plow 6,400 6,400 4,000 4,000 4,000 4,000 4,000 4,000 4,000 4,000 4,000 6,000 6,715
Ridger 3,500 3,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 4,500 5,635
Culcivator, 3 Tooth 5,100 5,100 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 6,000 9,180
Cult ivator, 5 Tooth 7,600 7,600 4,500 4,000 4,000 4,000 4,000 4,000 4,000 4,000 4,000 3,750 3,750
Weeder, Peanut Lifter 4,000 4,000 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 3,750 3,750
One Row Seceder 12,200 12,200 5,000 5,000 5,000 10,000 12,000 12,000 12,000 12,000 12,000 12,000 12,665
Donkey Cultivator 6,500 6,500 5,000 5,000 5,000 5,000 8,000 8,000 8,000 8,000 8,000 27,200 28,240
Ox Cart 40,000 40,000 20,000 20,000 20,000 43,000 45,000 45,000 45,000 45,000 65,000 77,500 87,500
honkey Cart 22,750 22,750 J1,000 11,000 11,000 25,000 28,000 26,000 28,000 28,000 45,000 65,400 73,200

L/

Source:

Reports differ.
recent prices.

UNCC/CA

A price of 3,460 FCFA for the peanut }ifrer, 90,000 for the ox cart and 75,000 for the donkey carxt were veported as the most



Annual Capacity oi UNCC Workshops

Table 3

for Animal Trac:tion Equipment

CDARMA ACREMA UcoMa
Dosso Tahoua Zinder TOTAL
Financing Euro-Action UNSC FED
Agreement
1975 1979 1978
Main Frame - 3,000 3,000 6,000
10" Plow - 3,000 500 3,500
Cultivators - 3,000 3,000 6,000
Ridgers - 3,000 500 3,500
. Sweeps/Peanut Lifter - 3,000 3,000 6,000
. Donkey Cultivators 500 - 1,000 1,500
. Seeders - - 2,000 2,000
Oxen Carts 1,000 1,500 3,000 5,500
Dounkey Carts 1,000 1,500 1,000 3,500




ESTTMATES OF ANIMAL TRACTTION EQUIPMENT ON FARMS IN NIGER - 1980

CHARRETTES /CARTSL/ CHARRUE/PLOW  NOUE/DONKEY CULT. CANADIENNE/OX.CULT  SEMOIR/SEEDER  BUTTOIR/RIDGER

census?/ gy, 3/ CENSUS  EST.  CENSUS EST. CENSUS EST.  CENSUS  [EST. CENSUS  EST.
1ffa 93 217 72 133 62 113 0 0 0 0 0 0
0880 412 1720 115 556 51 175 10 52 10 10 16 33
aradi 1203 3380 852 2559 624 1948 564 1922 441 1475 336 1309
famey 356 1239 178 641 126 336 105 472 10 10 10 10
ahoua 414 1428 342 1107 166 590 186 756 72 280 135 455
inder 1183 3573 735 2206 430 1257 269 466 574 1257 161 376

/ Oxen and donkey carts not separated
/ Census Figures from 1980 Agricultural Census of 772 villages

/ Estimates are expanded from census figures for entire country.



TABLE 4 (cont.)

TOTAL VILLAGES PERCENT TOTAL EST. POP.
VILLAGES CENSUSED _CENSUS POPULATION VILLAGE
Total Niger 9993 172 7.725 5,098,427

Dif fa 835 81 9.7 166,741 200
Dosso 1214 118 9.72 692,811 570
Maradi 2285 150 6.56 944,288 393
Niamey 1512 144 9.52 1,171,701 626
Tahoua 1170 113 9.66 994,481 823
Zinder 2977 166 5.57 1,003,748 317

Agadez - - - 124,657 -

Source: 1980 Agricultural Census, GON, MDR, FAO; 1977 Population Census.



The 1980 Agricultural Census (Recensement Agricole Au Niger 1980,

MDR, Services des Statistiques, FAO) included information on existence of
agricultural equipment. Using a weighted sample of 772 villéges in the six
Departments covering the agricultural zone, the census identified the num-
bers and distribution of carts (charrettes), plows {(charrues), donkey
cultivators (houes), oxen cultivators (cultivateurs), seeders (semoirs) and

ridgers (buttoirs). Tables Annex I show the census breakdown by nationali.

Departmental and Arrondissement levels. Table 4 gives national estimates
of equipment in use in 1980 extrapolated from the 1980 ceasus by expansion.
The figures below from Tables 1 and 4 compare the quantities of equipment

sold between 1965 and 1980 with the estimated numbers by the 1930 census.

Table 5

Comparison of units sold 19651980 with estimates of units on farms 1980

Quantity Sold

1965-1980, Estimated Quantity % of
UNCC/CA on Farms 1980 Quantity Sold

CHARETTES/CARTS 15,940 11,557 72.5

CHARRUE/PLOW 7,913 7,202 91.0

HOUE/DONKEY CULTI. 1,978 4,399 222.0
CULTIVATEUR/

CXEN CULTIVATOR 9,808 6,114 82.3

SEMOIR/SEEDER 2,986 3,032 101.5

BUTTOIR/RIDGER 4,438 2,183 49.2

=53=



It should be pointed out that when applying the weights in making the
estimates théy were applied at the Department level and not the arrondisse-
ment level. This has probably skewed the distribution which may account
for some of the questionable values of the estimates. These are particular-
ly noticeable for donkeycultivators and ridgers. Other factors may also be
at work. For example, the donkey cultivator was probably extended to
farmers more than other equipment before 1965. Many donkey plows were
fabricated locally by village blacksmiths and private metal workers. For
example, blacksmiths were trained at Dosso, Madarounfa and Tara and were
making quite serviceable donkey cultivators. Charlick noted alse that in
Southern Zinder fully 1/4 of farmers had bought equipment from private
merchants (Charlick 1974).

In the case of ridgers it seems somewhat unlikely that such a low
percentage would be on farms in 1980. It is true that distribution of
ridgers peaked in 1977/78 and has been declining since that time. This
means a larger percentage of sales were in earlier periods than for some
other equipment and many may have worn out and been discarded. The ridger
is a somewhat specialized piece of equipment and it is very difficult to
use. Its use is generally confined to heavy valley soil areas and for
special crops. Sales have likely dropped off as the supply was adequate
to meet the limited demand for the specialized areas (for example, it is
the least owned piece of equipment in the 3 M project. See Table 6).

In the case of seeders, it appears that the estimates are fairly
high. They indicate that either a large number of seeders were sold
before 1965 and most (or all) of the seeders sold are still in use. Given

that almost all seeders are found in Zinder and Maradi, statistical aber-

rations would have to occur at the arrondissement levels. This is




possible, as noted in Table 5, where most of the seeders in Zinder are

located in Matameye.

The census data reinforce the assumption that the development
projects and cash crops are closely linked to the distribution of animal
traction equipment. In some areas of Maradi, Zinder and Tahoua, where
peanuts and cotton are concentrated, use of plows, cultivators, seeders and
peanut lifters concentrate. In the sandier, drier areas ot where they havc
been promoted, donkey cultivators are more ncticeable. Generally the pat-
tern is rainfall specific for cultivation equipment with secondary
concentrations in the valleys such as the Maja, Dallols such as Bosso and
Maouri, and in the Niger River valley. Oxen and donkey carts are less

specific to crop production zones, indicating a more universal acceptance

for rural transport.
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Table 6

Agricultural Equipment Ownership and Condition#

Per Cent of Farms Owning

Mirriah Matamye Magaria Project

Seeder 3.2% 21.2% 2.3%2 7.1%

(9 €4 (0) ()]

Donkey cart 0.1% 5.3% 1.1% 1.9%
) Q) 50% (14.3%)

Rayonneur 11.6% 18.6% 23.47% 17.5%
(13.67%) (14.3%) (26.8%) (20.2%)

Peanut-lifter- 4.7% 15.97% 3.4% 6.9%
weeder (11.1%) (5.5%) (0) (6.1%)
Donkey-hoe 0.2% 6.2% 0.6% 1.9%
(0) (42.9%) 0) (33.3%2)

Ridger 1.6% 0 2.3% 1.5%
(33.3%) €2)) ) (12.5%)

Plow 3.7% 15.0% 6.3% 7.3%
(0) (5.9%) ) (2.9%)

0x cart 8.42 24.8% 9.1% 12.5%
(12.5%) (10.7%} (6.2%) (10.0%)

Canadian 5.3% 8.0% 5.1% 6.0%
(multicultivator) (20.0%) (22.2%) (0) (13.8%)

* 7 of equipment showing heavy use

Source: GON - Projet Productivitie Zinder (3-m) 1979
Rapport Semistril d' Evaluationm
(MARS), mimeo; FED Niamey



B. Utilization of Animal Traction

Very few studies have been undertaken to determine the actual use of
animal traction equipment in Niger. In Maradi in 1982, 28 pairs of oxen
were observed. Table 7 gives the breakdown on these traction units.
Notable is the fact that on average, including off season transport, the
average team worked only 148 hours during the year. This would indicate
working only 37 four-hour days. Teams on average did only 2.9 hectares
of soil preparation, but contrary to many other studies, spent about 50%
of their time (70 hours) at weeding, covering on average 4.1 hectares, or
17 hours per hectare.

In Zinder, a study in the 3-M project did not record time or acreage
cultivated with animal traction. Rather, they observed equipment and
determined the percentage of equipment showing heavy use. Unfortunately,
given that we do not know the age of equipment or the type of soil worked,
it is difficult to determine much from the study about how intensively
equipment is used. The Table (6) shows a very different distribution of
equipment than does the 1980 agricultural census. Thus it is not certain
iftthe study was a representative sample or not.

In Niamey Department, the NDD project studies 107 ex-trainees
concerning their use of technical themes. Overall the results (Table 8)
indicate that almost 607 of the ex-trainees used the scarifiage, 53% did
the first weeding with animal traction and 407 the second. However, the
data does not include hours worked or surface cultivated.

The general impression one gets from these limited studies is that

even among those using animal traction, the use is not extensive.



TABLE 7

Animal ‘Trac

Results of Monitoring 28 Oxen Teams

tion

Soll Peanut
OPERATION Preparation Seeding Weeding Lifting
Surface Worked (has)
Average 2.9 1.0 4.1 W4
Spread 0 to 10.5 0 to 4.3 0 to 11.2 0 to 1.8
% of Oxen 'Teams
having worked (has) has % has % has 4
0 18.0 0 39.0 0 10.0 0 23.0
-2 50.0 -1 18.0 -4 50.0 -1 0
2-4 18.0 1-. 18.0 4-8 18.0 1-2 77.0
+4  14.0 +2 25.0 +8 22.0 +2 0
Time of Operation
(hours/ha)
Average 9.2 10.0 17.0 9.5
Spread 4,9 to 15.7 2.3 to 16.2 7.8 to 48.3 9 to 10
Total average time worked
by an oxen team
(hours) 27 10 70 4




The Proportion of Ex~Stagiaires Utilizing

TABLE 8

the Improved Cultural Practices by Technique

Niamey Department Productivity Project
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ARRONDISSEMENT
Filingue 1982 37 81 62 35 38 37 11 6 27 22 19 8 29 67
Kolo 1982 35 17 83 66 74 91 37 29 54 63 29 0 54 88
Ouallam 1982 35 94 63 86 74 80 40 34 80 86 74 40 68 63
TOTALS 107 84 89 59 62 76 29 21 53 56 40 16 52 71




TABLE 9

The Cumulative Proportion (or Percentage) of Ex-stagiaires Who
Used at Least One Approved Agronomic Practice on Millet for 1982

Niamey Depariment Productivity Project

Number of
ex-staglaires -—--—————mmm The Number of Techniques Applied --———--ememema-
who applied
Arrondissement _1 Technique 1 2 3 _h 5 _6 1 _8 9 10 1
Filingue 37 100 73 51 38 27 24 22 16 8 5 3
Kolo 35 100 97 94 86 69 63 46 29 9 6 0
Ouallam 35 100 94 91 86 86 86 74 60 40 26 11

A1l Arrondissements
Total 107 100 88 79 69 60 57 47 35 19 12 5




A more comprehensive study of the Maradi Department reported in the

1981/82 Rapport D'Activities covered 4,280 farmers. Of this group, they

owned 5,271 pairs of oxen of which 4,321 had worked during the season. The
average pair of oxen had worked 7.35 hectares; 5.64 hectares on the owner's
farm, and 1.71 hectares off the farm. The same vear, 817 pairs of oxen were
covered in a study of ex-trainees of CPT's and CFJA's. This group was part
of the total of 1,119 people trained by the Maradi project, of wihich 1,040
had been equipped with animal traction. For the most part it appears that
the difference between those equipped and those covered in the study (79% of
those equipped were included in the study) was that the latter were in vil-
lages covered by extension agents. However, a certain nuriber (unspecified)
had left the area. Of the group studied, 77% had worked during the season
(60%Z of those originally equipped). However, only 68Z% of the animals owned
by the 1980 class had worked. It appears that this was primarily because
the oxen were too young or poorly trained. It is clear from the data that
the older the énimals are the more work they accomplish. According to the

year of graduation, the results show the following:

Class Surface Worked in Hectares
1980 5.7
1979 7.5
1978 8.2
1977 9.5

This factor would be of extreme importance to the cash flow position of the

farmer and hence the credit program that is designed.



C. Economic Returns to Animal Traction

The economics of owning animal traction units is not well understood in
Niger. If the data given in Table 7 included totalrfirst weeding on millet,
then it would indicate almost 62 six-hour labor days saving over the 1978
manual weeding for a model farmer studied at the INRAN Tarna station given
in Table 11. 1If other work was available (i.e., an opportunity for wage or
productive employment) then the labor time saved could be valued from 31,000
to 62,000 CFA. Additionaily, if the scarifiage adds 207 to yields as
reported in certain cases, then on the 2.9 hectares prepared, assuming it
was all planted in millet and normally vielded 400 kgs./ha., the farmer
would increase production from 1,160 kgs. to 1,390 kgs. That increase of
230 kgs. at official prices (80 CFA) would be worth 18,400 CFA. A low yield
increase would probably be 10Z, for a value of 9,200 CFA. Thus the gains to

the average farmer in the #aradi study would be:

Low Estimate High Estimate
Labor saving 31,000 62,000
Yield Increase 9,200 18,400
TOTAL 40,200 80,400

This, however, is probably an overestimate of the labor saved in weeding.
It would assume that no hand labor was employed in addition co the animal
traction. This assumption is probably invalid, as farmers will probably
need to do some hand weeding, particularly if they or the oxen are not
accustomed to weeding.

It does seem clear from the 1981 data in Maradi that animal traction
does shift farms from deficit to surplus in labor. Table 10 gives the

relationship of animal traction farms to manual cultivation farms for three

farm classes. The net gains range from eight hours f£or the one-two worker
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TABLE 10

Exchange of Labor Between Farms

Farm Type

Hours of Labor Supplied/Received

By
Number Nunber 1 Received Average
By Type of of of Furnished ~ From Balance pexr Farm
Cultivation Workers Farus Off Farm Off Farm 1 2 1 2
Hand Cultivation 1-2 13 64 326 262 20
3-4-5 36 728 1,225 497 14
6 et + 12 1,002 1,127 125 10
Subtotal 6l 1,794 2,678 884 14
Animal Traction 1-2 3 101 137 36 12
Cultivation 3=4-5 19 1,069 561 508 27
6 et + 17 457 109 348 20
Subtotal 39 1,627 807 820 21
Source: Projet Maradi, Rapport D'Actlvicies 1982/83




TABLE 11

Work Times for the Pilot Peasant of Tarna (hours per ha) 1978-82

Millet Peanut Cowpea
1978 1979 1980 1981 1978 1979 1980 1981 1979 1930 1981

Land clearing 6 54 27 21 16 152 34 16 139 52 20
Fertilizing 3 2 5 8 23 3 4 2 3 4 3
Scarifiage 33 23 34 19 33 30 24 16 182 43 31
Seeding - manual 63 31 29 .25 168 128 218 40 49

- seeder 23 40 24 14
Thinning 59 65 70 56 - - - - - - -
First weeding 116 30 65 18 160 245 323 119 58 52 154
Second weeding 53 52 52 51 88 201 151 183 87 92 33
Tthird weeding 17 67 - - -
spraying 1 - 3 - - 11 - -
Harvest 171 176 130 190 346 126 138 247 125 122 105
Threshing le67 149 114 62 123 498
Total (hours) 504 433 413 405 804 1,055 1,041 804 1,316 1,119 889
6~hour days 84 72 69 68 134 176 173.5 134 219 186 148
Yields (kg/ha) 926 1,930 1,530 1,713 592 738 688 1,245 876 972 1,413
Ralnfall 479.5 556.4 507.1 412.9

Source: FEED Project Paper



class to 30 hours for the six—and-over class and 41 hours for the three-four-
five class. At 1,000 CFA/man-day (six-~hour day) net gains would range from
1,500 to 7,000 CFA per farm.

There appears to be tremendous variability in the amount of work done
on the farm by animal traction users as well as custom field work and
hauling. Obviously a great part of this variability is due to age and
experience of the animals and experience of the farmers. This certainly is
implied by the data on ex-i{rainees in Maradi. Other factors involved would
be opportunities for outside work or tramsport. For example, the data for
Mardi indicate that the greatest demand for hire farm work is for ridging
(487% of custom work). This work, however, would be specific to certain
crops and certain areas; usually better watered soils and for garden crops,
sugar cane, maize, etc. In the irrigated areas such as the Niger River
Valley, the reported cost of hiring oxen for plowing ~s 19,000 CFA per
hectare. If the same rate applies in Maradi, then the average of 1.7 has.

worked in the zone would net 32,300 CFA per team.



D. Farm Type

In the study conducted in the Maradi Project zome in 1981, a bias
toward farms with more workers and larger areas using animal tractiom is
noted. There is also greater use of animals in the heavier rainfall zones.
This is consistent with the findings in the Eastern ORD of Upper Volita.
Hewever, whether larger farms are more able to buy and maintain animal
traction units, or farm size expands because of animal traction was not
determined in either study.

Table 12 shows the breakdown of animal traction versus manual

cultivation by farm class and rainfall zone in the Maradi area.

Barrett, et al., "Animal Traction ir Eastern Upper Volta: A Technical
Economic and Institutional Analysis," USAID, MSU.

Republic du Niger, MDR, Projet de Develloppement Rural de Maradi, "Report
Annuel D'Evaluation, Campagn Agricole 1982/83.



Farm Types in Maradi Project Zone 1981

TABLE 12

Rainfall mm
year 550 450-550 =450 Total
Arrondissement
Type Number of Madrounfa & Rest
of of Dist. of Dodori of Dist. of Project
Farm Workers & Gab. Gazaoua Zone Cirafane Zone
Hand
Cultivation 1-2 10 11 2 23
3-4-5 16 21 4 &1
6 & over 9 16 3 28
Animal
Traction 1-2 - - - -
3=4=-5 2 1 - 3
6 & over 3 2 - 5
Total 40 51 9 100
Source: Project Maradi



Even though animal traction is not seen in the northern zone, the farm
size and area per worker increase as you move north.

Surface Surface
Zone Rainfall Hectares/person Hectares/farm

South 550 + .73 4.80
Center 450-550 .89 7.22
North -450 1.10 10.35

This indicates that the larger farms in the higher rainfall and generally
denser populated zones are the animal traction adopters. The farms with
animal traction had about 1/3 more land than those farms using manual
cultivation (8.67 has., versus 6.35 has.).

One problem that has continually hindered the adoption of animal trac-
tion has been the preferenze of farmers for intercropping. Despite the
efforts made to encourage purecropping the study showed only a partial decline
from 1977 to 1982, 877 intercropped versus 75%.

The increased value of cultivation with animai traction is not clear in
the Maradi area. Although yicld increases are given for farms using animal
traction, this may also be the results of cther factors in the farming system.
For example, in analyzing the various techniques and their impact on produc-
tion the project lists the effects of the following:

1) Fields close to the village (Rarkara) had on average 27% better
yields than fields away from the village (Maisso). Factors contributing to
this were:

a) Earlier seeding dates for the close fields with 61% seeded before

June 15 versus 45% of the more distant fields;

b) Better care. 12% of the fields near the village were judged to be

badly cared for as opposed to 27% of the others;



¢) Fertilization. 15% of the near fields versus 8% of further fields

received chemical fertilizer;

d) 39% of the near fields had received organic fertilizer as opposed

to 9% of the further fields.

2) Gandu {(colliective {ieids coatrnlles by the head of family) had
greater yields by 35% than the Gamana (fields farmed by individual family
members) fields. In addition to higher amounts of labor input on Gandu
fields, they also are more heavily fertilized. 21% of Gandu fi:lds received
fertilizer versus 37 of Gamana.

3) Seeding dates also affected the yields, but this factor was not
consistent in the study.

4) Field care shows positive correlation with vields (usualiy meaning
clean weeding) and is even more pronounced where fertilizer has been applied.

5) Finally, both chemical fertilizer and organic fertilizer show
positive responses. Use of chemical fertilizer shcwed an increase of 287 kgs.
of grain or 717 greater than the non-~fertiliized fields. Organic ferzilizer,
while not evenly distributed on the fields and of unknown quantities, showed
a 477 increase in yields.

Although the data is broken down by type of field, type of fertilizer,
etc., as noted above, the data does not differentiate yields from manual
cultivated versus animal traction cultivated fields for the same categories.
However, a2xtrapolating from the data where comparisons are possible, increase:
of cereals production per hectare, and per worker are evident. However, as
we do not know the relative employment of other practices and inputs, it is
difficult to determine the relative product share that should be attribured

to animal traction.



One problem that is always present when analyzing this typé of data is
the cross correlations inherent in the data. In a report by the CLUB DU
SAHEL an estimation was made of the impact of various cultural practices on
crop yields. Table 13 shows that animal traction should give yield increases
of 407 and 50%, respectively, for millet and sorghum, 65% for niebe, 607 for
peanuts and 70% on cotton. Fran Stier* cites the results of a pilot farmer
at Tarma for the period 1978-81 equipped with animal traction. Tielas
obtained in that trial would tend tc support the estimates of the CLUB DU
SABEL study** (from which it is likely they obtained their estimates). How-
ever, Stier rightly notes that this farmer was in an ideal situation where
inputs were readily available when needed, equipment maintenance and repairs
were available, and technical assistance was virtually unlimited. As was
noted in the Maradi data, these results are never obtained on the average
farm. One of the major comstraints to the use of animal traction appears to
be in the experience of the farmer and the oxen in undertaking various acti-
vities of the crop production cycle. Stier's data on the Tarna pilot farmer
support the Upper Velta studies which show that it takes several years before
farmers master certain techniques, most notably weeding. This was also
apparently the reason that the Maradi CPR/CFJA graduates significantly
increased the acreage cultivated each year after receiving their oxen,
although part of that must certainly have beea related to the age and strength
of the animals. Land preparationy(in the Tarna case, scarifiage) is usually
the first technique learmed and the most employed. First weeding in cereals

is mastered only after oxen are better trained and farmers have more

* FEED, P.P., op.cit.

** QECD, CILSS, CLUB DU SAHEL, '"Developpement Des Cultures Pluviales Au



Table 13 Effects of the Technical Themes
on Yields

Increase of Yields in %
From Technical Practices

MILLET SORGHUM COWPEAS PEANUTS COTTON
Improved Hand Cultivation
selected seed % 20 20 20 20 20
timely seeding 25 25 20 20 20
plant density 50 5G 40 40 40
rotation/pure
cultivation 20 20 70 - -
mineral fertilizer 50 50 40 40 40
use of insecticide - - 40 - 4Q
Total increase PA 165 165 230 120 170
Animal Traction
plowing Z 40 50 20 15 50
weeding - - 25 25 -
seeding - - 20 20 20
Total accumulated
increase Z 205 215 295 170 240
Expected Yields (in kg/ha) from
The Various Levels of Intensificaticon
MILLET SORGHUM COWPEAS PEANUTS COTTON
Traditional Cultivation 400 415 260" 450 300
Actual Average yields 400 415 260 450 300
Improved Hand Cultivation
Expected Average Yield.2 700 750 700 600 800
Maximum possible Yield © 1060 1050 858 990 370
Animal Traction
Expected Average Yield.2 1000 1100 1000 900 1200
Maximum possible yield © 1220 1310 1030 1215 1460

(1) The actual average yield is only 260 kg, the major part of

production is in intercropping with cereals.

(2) This is the average actual yield multiplied by the percentage

increase corresponding to the application of all the Themes

of Intensification.

Source: CILSS



confidence in themselves and their oxen. This can be seen in the reductiomn
in time for these two operations for the Tarna farmer. Although millet and
cowpeas show a reduction in labor time required over the four years, peanuts
appear to require about the same labor input. This is largely because no
improvement in weeding is gained in peanut cultivation with animal traction.
Farmers do not generally weed peanuts using animals because of the much
denser plant population. The benefit of using the mechanical seeder can be
seen in the labor savings on cowpeas and peanuts, but again it is a practice
limited to those crops.

Any reduction in labor requirements for crop cultivatioa accruing
throug: the use of animal traction can give benefits either through increased
acreage planted or through increased income from other uses of the saved
time. The other benefit of amimal traction is through its contribution to
improved yields.

Size of farm determined by acreage per farm worker was noted by Stier
as about 107% higher for animal tractica farms. Barrett, et al. support
that finding from their study in Upper Volta. In Maradi, however, this is
true only for the group of farms having 3-5 farm laborers where 20% to 30%
more iand was cultivated. For farms having six or more workers, land per
worker was 8%-12% lower on animal traction farms. This is due to the fact
that size of families was not proportionate to land holdings which was the
case in Upper Volta.

Use of equipment varies greatly with experience and type of farm as
well as with the farming system. As was noted above, intercropping is the
favored practice of Niger's (read Sahelian) farmers. The technique allows

farmers to adjust to rainfall as the season develops and to avert risk. It



also seems to be economically sound. Norman, et al. found, for example, that

in Northern Nigeria intercropping (cultures associees) gave a product value

352 higher than was the case for pure cropping. The return to labor in inter-

cropping exceeded pure cropping by 28%. The practice of intercropping frus-
trates the attempts at introduction of animal traction. The tendency is to
plant millet first in relatively thin stands, often two meters between rows
and hills. If rains are adequate the farme;; will interplant peanuts, cow-
peas, cotton or voandsou between the rows and hills. With this system it is
often impossible to use animal traction for weeding, a practice that would
be necessary if farm acreage were to expand.

The Maradi project found that on average animal traction farmers were

net suppliers of labor and non-animal traction farmers were net demanders.

McIntire analyzed six sites in Upper Volta where animal traction was
used. The analysis was a technique of partitioning the effects of animal
traction into yield, area, cropping pattern and labor shares. He found that
animal traction reduced yields in as many casss as it raised yields. Animal
traction did not generally increase or decrease net income. Impact on
cropping patterns was unimportant. In only one site was net income favorably
increased. McIntire did find that area effects of _nimal traction were large
when comparing farms (3/8 larger area was cropped per farm on animal traction
farms) but at best only 157 larger when expressed as area per family member.

At four of six sites he found animal traction households cropped less land

Republique du Niger, INRAN, Departement de Recherches en Economie Rurale,
"Etude Sur Les Sustem De Production, Unites De Production Agricole
Experimentales, Premiere Annee D'Intervention Dans L'Arronndissement De
Filingue, 1982," Mars, 1982. The study notes that sarclages (weeding)
were always the bottleneck and used from 49% to 63X of the labor time.



per person than did hand cultivation households. This would tend
to support the assumption that large farm units adopt animal
traction rather than animal traction contributing to increases in
farm acreage. :

In the analysis it appeared that a significant reduction in
labor occurfed in cultivation. Labor intensity of cultivation
declined at least 11% in four of the six sites. In all cases
labor intensity declined and in one site by as much as 40%. In
other sites, however, the decrease was as little as 1.5%. In the
latter case the small labor savings ocurred because harvest time
was such a large part of total labor that it outweighed any other
benefits. Generally McIntire concludes that animal traction has
no large general effect on labor input per person.

E. Future Demand for Animal Traction

Two things will impact on the demand for animal traction
equipment. These are unit prices and credit availability. Both
seem to be having a depressing effect on current sales. The
prices of equipment to the farmer were raised for ox and donkey
carts in 1981 and for other equipment in 1982 (see Table 2). This
was also the time when sales of equipment peaked (see Table 1)
and began to decline. Even the figures in Table 1 are somewhat

misleading. These figures represent equipment that was moved out

of the Central 4d'Approvissenment. However, in the last two years,

projects have begun accumulating some stocks, so actual placement
with farmers may be somewhat lower.

Price 1is probably less significant as a demand regulating
factor than credit. Because of the poor repayment rate of some

cooperatives and a shortage of funds at the CNCA, credit for



animal traction has been stopped. The share of the impact on
sales between price and credit is impossible to discern. However,
one can assume that credit has been the major factor when a
review of farm budgets and sources of cash is done. Even with
credit, most analysts conclude that the impact of animal traction
on farm cash flow is negative over the first five years, often
overcome only when the increased value of the oxen is converted
into cash in the fifth year. Even with the most basic unit of
main beam, cultivator, peanut lifter and ox cart the 1983 prices
reach 106,730 FCFA. Adding 160,000 for a team of oxen, and mis-
cellaneous pieces such as a yoke, chain, etc., the total unit
would cost about 275,000 FCFA. For the average farmer, with a per
capita GDP of about 60,000 FCFA,* this represents 65% of the
average farm family GDP. Even if average domestic savings reached
10%, it would require 6.5 years to accumulate the savings needed
for the initial unit. Three things may work to offset this nega-
tive cash flow. First, The added cash income that an owner of a
unit may get from hiring out to cultivate other farmer's fields,
or transport goods with his cart, may well cover the amortization
costs of a unit. This was evident for farmers doing custom plow-
ing in the irrigated areas along the Niger River, and for farmers
doing cartage in the Tara/Gaya area. Secondly, if a farmer cah
find cash employment for himself or family members, the labor
savings in farm cultivation could be turned into cash income to
cover locan repayments. Finally, farm production and income could

* Based on 1982 National GDP minus modern sector divided by rural
population. The Preliminary raw data of .Eliot Berg, Associliates’

Niger Grain Marketing study would indicate that this figure is
considerably higher, at least in their farmer sample.



rise either directly because of better farming practices with
animal traction, or due to freeing up labor for more intensive
employment on tasks that have yield raising effects.

The price ofanimal traction equipment to the farmer was
lowered in 1973 as was noted in Table 2. With the e;ception of
the carts, for which prices were raised in 1976, equipment costs
were held constant until 1982. The price of oxen, however, in-
creased about 400% from 1971 to 1983. The result has been an
increase in the oxen share of the total traction unit from 38%
to 60%. Although the cost of oxen has been steadilly rising, due
to domestic and export demand for beef, holding equipmer: prices
relatively stable has meant that the cost of an animal traction
unit has risen from a 1971 index of 100 to a 1983 index of 260,
as can be seen in Table 14.

During the same 1971 to 1983‘period, the farmgate prices for
most major crops in Niger has risen dramatically. As can be seen
in Table 14, the index of crop prices has risen more than the
index of animal traction units. Table 15 relates this to kilo-
grams of each commodity required to purchase a unit of animal
(oxen) traction. With the exception of 1976,which sawa sharp
increase in the price of oxen and carts, a general downward
trend can be observed.

For the farmer, the cash outflow for animal traction must be
covered by cash inflows from commodity sales. Converting prices
and average expected yields over the period, Table 15 indicates

the cultivated surface (in hectares)



PRODUCER PRICES AND ANIMAL TRACTION EQUIPMENT PRICES i971-83

EVALUATION DES PRIX AUX PRODUCTEURS DES PRODUSTS ET MATERIELS CULTYURE ATTELEE 197)-83

197 1972 1973 1974 1975 1976 1971 1978 1979 1980 1981 1982 1983

Hll/mlllulil 29.5 45.9 45.4 37.5 45.7 60.7 81.8 96.3 100 100 100 80 1] )
Asachides/shel led

grounduuts 2/ 23 34 28 55 55 55 69 15 75 75 17 - -
Nlsbe/cowpeas 2/ 20 25/30 30/40 40 40 30 30 45 45 45 55/65 - -
Riz/rice g/ 2/ 21.5 21.5 10 35 35 19 39 45 45 65 70 80 85
Cotonfeotton= 3o 22 (Y] 47 41 47 55 62 62 b2 80 - -

FARMER PRICES FOR ANIMAL TRACTION (TMOUSANDS CFA/UNIT)
PRIX DE CESSION DU MATERIEL AGRICOLE ET ANIMAUX DE TRAITES (MILLES CFAJUNIT)

Unite de C.A/

basle unit 2/ 25.3 25.3 17 17 17 17 17 17 17 1?7 17 21,05 25.95
Palre bovine/

ox tedm i/ 40 40 40 60 60 80 80 80 100 100 120 140 160
Charrette bovine/

wk care 4/ 40 40 20 20 20 45 45 45 45 45 65 17.5 87.5
Untte C,A, com-

plet/complete

AT, unit 6/ 105.13 105.3 17 97 97 142 142 142 162 162 202 239,25 2713.45

THDEX OF PRICES/INDICES DES PRIX (1971 = 100)

Mib/miblan 100 156 154 127 15% 206 2 326 339 3 33 2mn 211
Arachide/peanuts 100 104 122 2139 2139 239 300 326 326 326 335 ~ -
Nicbe/cowpeis 100 1}8 175 200 200 250 150 225 225 225 300 - -
Riz/rice 100 100 140 163 163 141 188 208 204 302 J26 372 395
Coton/eottun 100 107 107 157 197 15? 183 207 207 20 267 - -
W.C.A.[bane unit 100 100 67 b? 67 67 67 (Y 67 67 617 86 103
Palre boyfox team 100 100 100 150 150 200 200 200 250 250 300 150 400
Charette/cart 100 100 50 50 50 i3l [R%) 113 "3 113 163 194 219
U.C.A, complet/

complete AT.undt 100 100 73 92 PV i35 135 135 154 154 192 227 260

Y
1983,

Niioy morket prices from 1961-78, cscimated pricos 1979-83, villuge level,

2 hiiteta producers priced. paid by SUNARA, CFOT, RIZ NIGER, UNCC (Prix offictal),

(Prix Niabuey marche 1961-78, estiuwation des prix aux villages 1979-

A/ Maln trame (batd de base), cultivator 5 touth (cultivateur 5 dents), 10° plow (charrucl0”), peanut Litter (sarcleuse-souleveuse) cost Lo

favmer (prix cesston).

W e
N

!y

Eutlmated cost of 300 ky, osen, thousands FCFA (prix estdwe, 300 kg, beoud, wmilles POFA) .

wrer price, thoutiands FCFA (prix productenrs willes FCFA),



TABLE 15

KELATIONSIHIP BETWEEN CROP AND ANIMAL TRACTION

RAPPORY ENTRE CULTURES ET TRACTION ANIMALES

1971 1972 1973 1974 1975 1976 1927 1978 19/ 3 1980 1981 1982 19473
KILOGRAMS OF COMMODITY REQUIRED TO PURCHASE A COMPLETE A.T. UNLT
(Kilograms due produft nccessalire achieter un U.C.A, complet)

Mil/millet 3,569 2,294 1,696 2,587 2,123 2,339 1,736 1,475 1,620 1,626 2,020 2,990 3,418
Arachide/shelled . _

groundnute 4,578 4,388 2,750 1,764 1,764 2,582 2,058 1,893 2,160 2,160 2,623
Niebe/cowpeas 5,265 3,829 2,200 2,425 2,425 4,733 4,733 3,156 3,600 3,600 3,667 - -
Riz/rice 4,898 4,898 2,567 2,171 2,771 3,641 3,641 3,156 3,600 2,492 2,886 2,990 3,217
Coton/cotton 3,510 3,290 2,406 2,064 2,064 3,021 2,582 2,299 2,613 2,613 2,525 - -

MECTARES CZ7 PRODUCTION REQUIRED TO PURCHASE A COMPLETE AT. UNIT
(surf%ce en production necessalre acheter un U.C.A, complei; en hectares)

Mil/millet 8.9 5.7 4,2 6.5 5.3 5.8 4.3 3.7 4.0 4.0 5.0 7.5 8.5
(400 kgs./ha.)
Arachide/shel led

peanuts (300

kgo./ha.) 15.3 14.6 9.2 5.9 5.9 8.6 6.9 6.3 1.2 1.2 8.7 - -
Niebe/couwpeuas
(?50 kgs./ba.) 21.1 15.3 8.8 9.7 9.7 18.9 18.9 12.6 14.4 14.4 14.7 - -
Riz/rice
(1500 kgs./ha.) 3.3 3.3 1.7 1.8 1.8 2.4 2.4 2.1 2.4 1.7 1.9 2,0 2.1
Coton/cotton
(500 kgs./ha.) 1.0 6.6 4.8 4.1 4.1 6.0 5.2 4.6 5.2 5.2 5.1 - -



hectares) requirad, by commodity, to pay for an animal traction umit. This
is depicted graphically by commodity in Figure 1. This indicates that the
ratio of cost to income for animal traction has generally beean improving in
the farmer's favor through 1978, with a slight reversal following.*

Se:veral things can be extrapolated from this data. First, the farmers,
on average, have not experienced adverse terms of trade between producer
prices and A.T. unit costs. Second, some commodities are in a more favor-
able position tc finance animal traction than are others. Most notable is
rice, which requi.es much less land in production to finance equipment than
do other crops. Thus, in addition to the subsidies allotted rice farmers
through heavy capital investiment, the higher yields at favorable prices
effectively create a subsidy for inputs. Third, millet has demonstrated
effectively an ability to compete with cash crops as a scurce of financing
for inputs. Fourta, the relationship cof commodity prices to animal trac-
tion inputs should not have had a major depressing effect cn demand. The
effect 2f raising the basic animal tractiom unit to its full cost would be
the following:

COST OF A.T. UNIT 1983

Unsubsidized (FCFA) Subsidized

Bati/mainframe 18,530 5,300
Charrue/plow 19,755 6,715
Culr. 5 26,994 8,180
S.S./peanut lifter 10,171 3,750
Cart/charrette 96,923 87,500
Bovines/oxen 160,000 160,000

332,373 273,445

*#The data given for cowpeas (niebe) are official prices. In fact, parallel
market prices nave usually been much higher (see Anmex 4). In addition,
cowpeas are almost always intercropped, so the ratins of crop to cultivated
area are somewhat misleading.



HECTARES OF CROP REGUIRED TO PAY FOR A UNI'T OF A.T.

EECTARES DU CULTURE NECESSAIRE ACHETER UNE U.C.A.
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COMMODITY REQUIRED TC COVER CCSTS (Kgs-Has)

Unsubsidized Subsidized

Kgs  Has Kgs  Has
Mil/millet 4,154 10.4 3,418 8.5
Arachide/peanuts 4,154 13.3 3,418 11.4
Riz/rice 3,910 2.6 3,217 2.1
Coton/cotton 4,154 8.3 3,418 6.3

Of course, national yield figures vary tremendously from year to year
and area to area within the year. For example, figures for the 1961-1979
period show spreads on national averages as follows: millet,312-570 Kgs/Ha;
cowpeas, 72-285; rice (paddy), 1043-2029; peanuts (in shell), 212-887; and
cotton, 356-624. Additionally, we can find cotton vields range from 1000
kgs/Ha in Dosso, to 740 in Tahoua and 450 in Maradi. Millet yields may be
as hign as 2000. Rice yields can easily average three tons, and reach ten
tons.

The implications are two. One, farmers in the southern, more moist
zones will generally receive yields which are more able to cover costs of
the animal traction. Two, as yields decline, area cultivated must increass.
Thus, relatively speaking, farmers in the south can have smaller farms than
those further north, but the largest farms will be favored in both cases.
All things being even, increasing prices tc full cost (prix de revient)
will require about 20% more land in any crop to cover the increased costs,
or a 20% increase in vields.

Two problems arise from the above discussion. First, in many areas
tne relacive share of crop revenues in total revenues car be quite small.
liven that most cereals will be stored for home consumption, their value

is relevant only for surpluses sold. Traditional cash crops such as cotton

and peanuts have declined in acreage. Crop production as a source of



revenue may in fact be declining. For example, Table A-3 summarized house-
hold revenue studies in Nige::."e Cnly in Maradi where agricultural produce
accounted for 41%Z of revenue could the share of revenues earned from crop
production be considered substantial. In som:= cases, these revenues do not
exceed 4% of the total.

At the same time, households showing relatively high incomes from
other sources such as crafts and commerce may well be better pr;pared to
afford agricultural inputs. This was often the case in the 1960's when
retired soldiers (ancien combatants) were willing to try animal traction.
However, these hauseholds may not feel the need to expand agricultural pro-
duction, or feel a comparative advantage in investments in non-agricultural
endeavors.

The problem with the cost cf the animal traction, even with subsidies
applied, is the pressure on the outward cash flows. For exampie, with the
present credit structure which includes 10% down payment, cne year grace and
repayment in four equal installments ar 127 interest on the unpaid balance,
the annual payments would be 82,062 FCFA on a subsidized urit and 99,375
FCFA on an unsubsidized unit. As can be seen in Table 16, this eatails a
total interest payment of 28.5%Z of the purchase price. Stretching cut tke
payments, so as to lower the avnual payments, could be done. For example,
offering the farmer credit for 10 years (1 year grace and nine equal pay-
ments) could lower the annual payments on a subsidized unit to 46,77% FCFA,
or 56,648 FCFA on an unsubsidized unit. Of course, interest payments would
increase tec 171,762 FCFA and 239,023 FCFA, respectively.

Given that we would not expect the oxen to be kept beyond five vears

(i.e., until they have about eight years of age)., a tean-vear loan would

* Appendix 3



TABLE 16

Annual Payments for Animal Traction Equipment
10%Z Down Payment, 127 interest Compounded
on Remaining Balance, 4 Equal Installments

Base Unit
Cart
Oxen
Yoke, etc.

Total Cost
10% Down Payment

Balance

Annual Payments*

of which

Year 2
Year 3
Year &
Year 5

Down Payment
Principal
Interest

Total Cost

Subsidized as
in 1983

25,945
87,500
160,000

3,500

276,945

27,694

249,251

82,062

Principal

Interest

52,151.88
38,410.11
65,419.32
73,269.64

29,916.12
23,651.81
16,642.68

8,792.36

249,250.95

78,996.97

27,694
249,251

78,997

355,942

(FCFA)

(FCFA)

Unsubsidized
1983 Prices

75,459
96,923
160,000

3,500

335,373

33,537

301,836

Q

Frincipai

99,375

. “
nterest

73,154.68
70,733.24
79,221.23
88,727.78

36,220.32
2£,641.76
20,153.77
10,647.22

301,836.93

95,663.37

33,537
301,837

95,3632

431,037

*]12% annual interest, compounded on unpaid kalapce, 4 equal payments.

-82-



Present some problems. It would prohably be possible to develop a loan that
could roll over the credit for the first team to the second. Another sclu~
tion would be to have a '"balioon payment" (payment ForFitaire) at the eud
of five years to cover the principal balance on the oxen.

From data gathered by Sutter and Collion in 1977/78 in the Zinder
Department, it is obvious that there are many other demands or cash incoma.
Tables ASA & A5b in Appendix 5 gives the breakdown of household expenditures.
Obviously non-agricultural family expenditures far exceed zagricultural ex-
penditures. In Tanout, 903106 FCFA out of a total of 104,100 FCFA was
spent on family living expenses. In Matameye, the figures are 121,400 FCFA
for family living expense out of a total of 159,500 FCFA. Thus, even with
the éxtended ten-ygér loan repayment schedule, it may be difficult for many
farm households to meet annual repayments ocut of current income.

The result would be that omnly large or wealthy farmers could afford
the equipment, unless private sources of credit were available.

At the present time it does not seem that the total quantities of
implements have saturated any market. Maradi, where some of the greatest
efforts have bheen aade to encourage animal traction, only shows about 8
of farmers owning animal traction units in 1982.

The opportunities for gaining income from custom work will depend cn
the number of units ir a given arez. The price which custom work commands,
i.e., cost per hectare of plowing or per ton of cart transport, will also
depend on the number of units seeking this type of employment. Income from
custom work will decline as the saturation level for certain types of
equipment in an area is reached. This could happen with carts, for example,

witere animal traction units have been concentrated around irrigated



perimeters. However, no analysis has ever been made on the demand for
hauling in rural areas. Therefore, we do not know the level at which the
supply of carts will reduce cartage fees to aﬁ uneconomic level.

Wich prices increasing and a relatively modest return on investment
from use of animal traction on his own farm, custom work, either from
working land for other farmers or doing hauling, is essential to meet the
large cash flow requirements needed to cover the costs ¢f animals and equip-
ment. With a strong secondarv demand for custom work, the primary demand
for amimal traction could maintain its present level or even increase. For
example, the present ratioc of about five hectares of irrigated land for each
unit of animal traction would mean the owner would do about four hectares of
custom plowing at 15,000-19,000 ECFA per hectare. Cash income would be
between 60,000 and 7¢.000 FCFA per sezcon. This income should easily allow
the farmer to cover rthe payments o9r his oxen and equipment.

Until about 1981/82, the wmw~ilet situation appears to have been dominated
by supply comstraints. Up until 19676, 211 equipment was imported. After
1976, increasingly, the local workshops have been able to produce equipmen®
in Niger so that presently almost all equipment is produced loecally. Thesc
are, however, mainly assembly sicps with all materials imported, and most of
these materials in finished form. Therefore, the capacity figures given in
Table 3 are somewhat arbitrary. There seems little reason to assume that
capacity could not be greatly increased if demand so required.

The major supply constraints are rather the available capital for
importing materials, and with the present pricing structure, the total
subsidy available. Because of the anticipated decline or eliminatiom of

subsidies from the GON, prices are expected to rise. This will likely see



a softening of demand. Because of the supply censtraint problems throughout
most of the time series, it is difficult to measure the impact of prices on
demand. As was noted, prices remained constant from 1973 to 1980. A slight
decline in demand for equipment appears to have occurred when prices began
to 1ise after 1981/82.

We could, therefore, expect sales to stabilize around the 1982/83
levels if the relative prices of equipment to farm prices «uc income remain

constant and if credit is available. If prices of animal traction

equipment rise to reflect production costs and relative to farm product
prices, we can expect a selective but dramatic decline in sales for most
pieces of equipment. The excepcions would be for oxen and donkey carts,
although demand for these may scften as well.

One component of total demand for which we have no information is
repeat purchases. To determine if animal traction will be an accepted tech-
nology that will eventually find a place in Niger's agricultural production
method, we need to know what percentage of sales are constituted by sales
of equipment to people who purchased equipment in the past. This should
include pieces of equipment that are added to the original units, and
replacement units. Some of the earlier equipment, that sold in the 1960's,
should have worn ocut and need replacement. A true test of farmer's accep-
tance of animal traction in his production and management system will be
" "kis willingness to hSe‘limited resources for a second purchase.

Another test of use of animal traction equipment is the demand for
spare parts. Unfortunately, a major weakness of the program in Niger is
that replacement parts are not imported or carried im stock. It is

apparently assumed that parts never break or wear out or that local
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blacksmiths can furnish them. Parts shouid be available, in
stock, at least as far down the system as the cooperative, or be
available from private merchants in small towns who wouldstock
th- “nr resale. In addition to keeping machinery operating, the
turnover of parts would help to measure demand for equipment.

The estimates for demand are given in Table 17, assuming
1983 prices to the farmer and prix de revient to the CA.Total
subsidiesrange from about 222 million FCFA to 283 million FCFA.
Financial pressure on the CA to cover this subsidy has been eased
scmewhat by a loan from the African Development Bank. This loan
covers foreign exchange costs of raw materials and components.

The impact of raising prices 5h demand is difficult to
measure because supply constraints were evident throughout most
of the data period. Therefore, impacts on future demand are hard
to predict. However, the trend lines over the past three years
would indicate that sales of some units such as plows and

canadiens would decline markedly and the bati would drop sales to

arounmd 700-850 units. Only charettes appear as though they would

continue to be sold, at gquantities of around 2,000 for

thecharette bovine.

However, for farmers buying a unit including plow,
cultivator, mainbeam and oxen cart, along with two oxen, an
initial downpayment of 30,679 FCFA will be requirec. Annual

payments for the next four years would be 102,268 FCFA. Adding
feed costs; health costs, insurance, approximately 120,000 FCFA

per year will be added to farmer's outward cash flow each year.

For farmers that can do custom cultivation, such as in the
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TABLE 17

Asgumed Sales of Uantics at 198) Prices with Credit

Sales lncome

Total Cost Prix Cesalon Subsidy
Quantity» Cout Total {000 FCFA) Subvancion
Quantitie Delivery Price {000 FCFA) Sale Price Total (000 FCFA)
low high Pric de low high Prix low high low high
Bas Hauts Revient Bas Haucs Cesafon Bas Hauts Bas Hauts
fain Frame/
Bati de Ease 2,500 3,500 18,530 46,325 64,855 6,300 15,750 22,050 30,575 42,805
10" Plow/
Charrue 10" 1,000 1,750 19,756 19,755 3,513 6,715 6,715 11,751 13,040 22,802
5 Yooth Cultivactor/ -
sult. 5 bencs 2,500 2,750 26,99 67,485 74,234 9,180 22,950 25,245 44,535 48,989
3 Tooth Cultivator/ .
Cule. 3 Dents 2,500 2,800 16,581 41,453 46,427 5,635 14,088 15,778 27,366 30,649
Sweep~Peanut Lifter ’
Sarel/Suleveuse 1,500 2,945 10,171 15,257 29,954 3,460 5,190 10,190 10,067 19,764
Buctoixr/Ridger 500 950 10,900 5,450 10,1355 3,750 1,875 3,56) 3,575 6,79)
donkay Cultivator/
jouss Asines 1,000 1,650 21,113 21,113 34,836 12,665 12,665 20,897 8,448 113,939
jemoins/Seeder 1,650 1,800 56,475 3,184 101,65% 28,240 46,596 50,832 46,588 50,823
»x Carc/ '
Charrectas Bovine 3,810 4,000 96,923 369,927 387,692 90,000 342,900 369,000 27,027 27,692
Yonkey Cart/
Charrecces Asines 1,675 2,800 81,750 136,931 228,900 75,000 125,625 210,000 11,306 18,900

focal Subvention
fotal Subelidy

222,527 283,167

'Figures givean in Amerficaa @
Chiflca en aysteme Americal

1

ystem, 1i.e., comma (00,000) equals point (00.000) in Freach system.
ne, donc la virgule (00,000) egal le point (00.000) en systeme Francaise.



irrigated fields, or those who have extensive income from using
their carts for hauling, this seems possible. However, demand for
equipment will probably reflect the opportunity for this type of
income.

The most likely scenario for animal traction equipment would
be one which removes subsidies over the next four-year period.

This follows from the difficulty of the GON in finding adequate
subsidy funds and the need to use available money for

distribution operations. It also .follows the general
recommendations of the Zinder conference; Assuming equipment
prices and farm produce prices retain their same basic
relationship as has been the situation in 1982/83 (see Tables 14-

15), the trend over the past few years would indicate some

decline in sales over the next 4-5 years.

Implications

The implications at this time to increase the price of

animal tractioa equipment to full cost, even with credit, would

be to soften demand except for hauling equipment. demand for
cultivation equipment would most likely decline, except for farms
with existing equipment, those in higgly productive areas such as
the irrigated perimeters and cotton producing zones, or farms
with access to off-farm income.

With existing equipment and cost structures, strong economic
justification for animal ﬁraction for cultivation as presently
observed in most zones, appears to be lacking. This may be due to

the difficulty farmers have in learning how to get the most use

from their animals and equipment or from inappropriate equipment

QQ



design. It may also be due to the past policy of selling farmers
complete units even if farmers did not feel they needed all of
the components. Farmers with large holdings, those on irrigated
perimeters and those who have opportunities for custon work will
find animal traction economically viable. It is important there-
fore, to undertake research and development activities to make
animal traction more appropriate to more farms. This means adapt-
ing present equipment or developing new equipment for different
size farms and different e;ologic zones. Animal traction adds a
dimension to the farming system that can hopefully lead to a more
integrated farming system in the future, and therefore it should
be encouraged. That system means not just the use of traction for
cultivation, but rather a system that incorporates fodder produc-
tion, rotations with legumes, green manures, stabling of animals,
etc. Even with a massive extension and demonstration program,
that development will take several decades. It is also clear that
the use of animal traction based on present equipment and farming
practices is a long way from fully expoiting its economic poten-
tial. Research and develcpment of better a2nd more practical
equipment is necce;saryf Improvement in the training of oxen and
farmers is essential. Off-season use of oxen must be explored. If
such work is undertaken, then it will be invaluable to have a
large base of animal traction users through which research can be
channeled, comments on problems and suggestions for modifications

can be gotten, and through whom new equipment and technigques can

be tested.
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Main Frame/
Bati

Plow/
Charrue

Cultivator/
Cult. 5

~ Ox Cart/
Charrette

TABLE 18

Estimates of Demand for Equipment

1982/83 to 1986/87 (units) .

1982/83 1983/84 1984/85 1385/86 1986/87
2,000 1,700 1,400 1,100 800
700 525 350 . 125 -0-
900 675 450 | ‘225 -0-
2,000 2,000 2,000 2,000 2,000



F. Summary and Options for Animal Traction

Animal traction in Niger is experiencing many of the same problems that
animal traction throughout West Africa faces. In general, the use of animal
traction in its present form on existing farms is not very profitable. In
several cases, it is probably not profitable at all. In cases where off-
farm custom work exists, it is possible for farmers to support the financial
obligations of animal traction. In the case of irrigatiomn, where year-
round crop production exists, animal traction is probably quite lucrative
even at unsubsidized prices. In tha2 nonirrigated areas, opportunities for
use of animals in the off-season are extremely limited. At present, only
hauling with carts offers work in the non-cropping season.

The use of animal power in the crup production system is very limited.
This is ﬁrue both horizomtally and vertically. That is, few farmers are
equipped with animal traction and those that are use animal traction for a
limited number of farming activities. In the areas where promotion has been
the most extensive, such as Zinder, Maradi or the Niger Valley, no more than
8% of farmers have any equipment. Although the distribution of anima} trac-
tion is reasona2bly widespread throughout the farming zone, for example, in
the 1980 agricultural census 35Z of the villages had carts, 222 had plows
and 10Z had cultivators, only an estimated 1.5%, .9Z and .57, respectively,
of farme had that equipment. Use of equipment is limited to some land pre-
paration and weeding. Seeding is only done for peanuts, a crop of declining
acreage. In most cases, the total hours worked by oxen teams indicate that

animal traction has certainly not been integrated into the traditiomal

farming system.



Criticism is often levelled against animal traction as being
inappropriate, poorly adapted and of marginal use to the Nigerien
farmer. Yet little research has been undertaken on the use of
animal tracticn on‘existing farms, nor its costs and benefits to
the farmer. Equipment has not been systematically tested. For an
expanded program in animal traction, training of extension
personnel will have to be increased and improved. Incentives and
rewards will have to be introduced to motivate rural extension
workers to gain the requisite skills to promote animal traction
and to research sclutions to existing problems. A system that is
more responsive to user needs will have to be developed, with
cultivation units that are more economically viable. Otherwise
the expansion of animal traction will remain very limited,
equipment credit programs will continue to have serious problems,
and production and distributions systems will not adjust-to the
reeds of the farmers.

There are sevéral.possible options to consider relative to
animal traction in Niger. All of the possibilities considered
belcw take as a point of departure that promoting animal traction
is a valid policy of the government and will be pursued.
Possibilities are then as follows: h

1. Continue under the existing structure with mincr

modifications.

2. Continue under the existing structure with major

streamliming in all components.
3. Turn the entire system over to the private sector.

4. Develop a mixed government and private enterprise

structure with possible participation by the cooperatives.

g1



S. Disaggregate the system whereby each component--manufacture, sales,
distribution, credit and extension——is separate and operated as an
independent agency or company.

Each system will have advantages and disadvantages which must be

addressed. Some of these points are discussed, but this is not necessarily
an exhaustive list.

1. Business as Usual

Advantages
- The system exists and requires no new structures, institutiomns,
.stcck issues, etc.

- Major training efforts are not needed.

- Almost no investment is required.

- 1If the major policy concern is to distribute as many units as
possible in the short-run, the existing.s;scem is probably as
adequate as, or uetter than, others.

Disadvantages

- This system will require continued heavy subsidies or distri-
bution (sales) will decline.

-~ New and e:zpanded credit facilities must be found and prubably
recapitalized regularly.

- The underlying problems of physical and economic efficiencies
will not be solwved.

- The system will never develcp a responsiveness to consumer

demand.
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2. A Major Revision Under Government Control

In this scenario, methods will have to be developed to

address the major underlying problems. These can ocnly be addres-

sed if an incentive and award system is instituted. Suggested are

a.

The credit system, both in terms of the cumbersome process
of getting credit and the low repayment rates, must be
revamped. Two possibilities are: punishing those that abuse
the system or rewarding those who improve the system. Frank-
ly, the latter is preferable. For example, poor credit
repayment could probably be improved if a commission was
paid to loan oifficers for collection. This could be 1linked
to a system whereby loan officers, directly under the con-
trol of the CNCA, could directly approve loan applications

at the c00perative or groupement level.

A consistent theme runs through the reports 6f credit com-
ponents in most of the projects. That is that the low repay-
ment rates are more often the result of the failure of the
lending institution to undertake collection activities
rather than the refusal, or inability, of creditors to pay-

In any case, collection rates are abominable. In the NDD
Zone, the collection rate was 28% in 1982. The best rate
reported was in Maradi at 85%. Neither rate is acceptable.
The target must always be 100%. Anything less is not a loan
program but another form of subsidy. In the irrigated

perimeters, for example, seasonal production costs are often

not collected.
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b)

Credit agents, therefore, must be separated from techmnical

extension agents. The latter have the role of befriending and

advising the farmer. That role .s immediately compromised

when the same individual becomes a bill collector.

Disadvantages

The main disadvantage is that loan officers, pursuing
commissions, may promote farmer debt beyond reasonable
limits.

The same person must approve, manage and collect the loanms.
Loan officers, concerned exclusively about repayment rates,

may become extremely comservative in their loan policy.

Advantages

Loans would be reviewed more closley vis-a-vis the ability
of the client to repay.

A better effort will be made to find legitimate loan clients.
A stronger relationship would develop between loan officers
and credit recipient.

Repayment rates would improve.

Animal traction equipment should be both wholesaled and

retailed by sales officers of the C.A. These people should

cover specific areas such as Departments, Project Zones or

perimeters. They would:

be mobile, travelling salesmen;
operate on salary plus commission;

be given periodic training on a continuous basis in

operating and maintaining equipment;



c)

undertake sales at cooperative, groupement or even individ-
ual levels for all C.A. supplies, including animal traction
equipment, spare parts, fertilizers, etc.;

be prepared to supply spares, repairs and advice to farmers.

Advantages

Prompted by commissions, these sales people will be much
better advocates of animal traction and other inputs;
Hoping for further sales, these people will pay attention
to previous clients;

Concerned about losinzg clients, these people will push the
C.A. harder for timely delivery of complete units;

Trying to promote further sales, they should be more

prepared to demonstrate equipment, fertilizers, etc.

Disadvantages

They may promote saies of equipment which would not be
advised;

They may ignore areas where sales volumes are low;

They may push high priced items when cheaper items woulad

be preferable.

The C.A. must expand its product line, including:

mineral/salt blocks for livestock;

internal parasite medicines;

hand tools;

expanded line of harmess, including improved single yokes,

etc., and

pumps, mills.



d)

Advantages

- Overhead costs can be spread to a wider sales volume;

- Salespeople wilil have a wider clientele, thus opening
opportunities for other sales;

-~ The C.A. will better service its clients in such areas as

animal health.

Disadvantages

- The C.A. will increase its management respomsibilities;

- Inventory and handling costs will increase.

Tne C.A. needs the benefit of more research and development

work, particularly in animal traction equipment. This should

include seeders that can also place fertilizer, and cultivators.

Expand the use of animals and activities that can be done by

animals. Examples are "animal power"” equipment for use with

threshing, grinding, pumping, etc. Possibilities:

- Support the work of ICRASAT in testing animal traction
equipment;

- Revise the USAID FEED project to increase emphasis on
research and development;

- Contract with an outside group like TECHNOSERVE, VITA, or
Appropriate Technology Group to undertake testing and
development of equipment;

- Develop a separate Research and Development Section of C.A.

or U.N.C.C.;

e ¥ SO



£)

- Develop a Research and Development Secticn in INRAY

=
H

animal traction; or
- Reinforce CDARMA ateliers to undertake research and

development.
A major requirement in the development of an appropriate
animal traction system that gives clear benefits to the farmer
is understanding the problems the farmer foces. This means
having actual experience with cultivating fields or hauling
with animal traction. Very few Productivity Project staff,
agricultural extension agents or UNCC agents have this experi-
ence. Therefore, animal traction training centers for agents
must be established. These could be attached to existing
CPT-CPR or CFJA centers. They should be for in-service
training of selected extension personnel, especially the C.A.

sales personnel.

Regardless of the administrative and organizational structures
established, all personnel will need practical working experi-
ence. This particularly relates to field experience in the

use of animal traction in addition to specialized training.

The efficiency of the CDARMA ATELIER's would probably be
improved if they were merged into one unit and further
mechanized. One could not likely expect this to happen if they
were taken over by private business. Certainly, it is nard to
justify a workshop in Tahoua, when material is trucked in

and output is trucked back over the same road to Niamev. How-

ever, if a GON objective is to expand employment in these towns,
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then the decision to locate in Tahoua or Zinder cannmot te
completely evaluated on efficiency grounds.

The Invisible Haad

The private sector ia Niger is characterized more by "merchan-
tile" behavior than by "investment' behavior. Most activities in
the private sector are in trading, either in finished goods or basic
primary products such as foodstuffs. Rapid turnover, low risk
trading operations dominate. The exceptions are longer term invest-
ments in real estate, primarily housing with hotels and retail out-
lets also evident. Warehousing as a real estate investment is less
noticeable, as these faciiities generally are in support of trading
operations. Almost no investment in manufacturing or processing
industries exists. Some exception was noted in the manufacture,
by private workshops, of animal traction equipment, especially in
Maradi. These, however, appear to have been unable to compete with
subsidized UNCC workshops. An option would be to consider turning
the entire equipment mapufacturing and distribution system over to
the private sector.

Advantages

- Capital would probably be easier tc obtain and at lower

cost than is the case for the C.A.

- Product line would be more sensitive tc consumer needs,

including spare parts.

- A more aggressive sales and distribution system would most

likely emerge.

- Equipment would move to the areas where it would be the

most productively employed.
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~ Cleaner credit arrangements would be established which
would not mix credit and subsidy.
- An expanded product line would be likely to emerge, though

not necessarily for improved equipment.

Disadvantages

- Distribution of equipment will be increasingly skewed toward
areas of greatest markets such as irrigated areas.

- Tendency to manufacture equipment against firm orders. This
could increase delivery delays.

- Deliveries will be on a "paid order,” C.0.D. or 30-60-day
credit account. G.O.N. and donor projects which experience
funding approval delays will suffer.

- Support of satellite shops or rural workshops will likely
not be continued.

- Management would likely concentrate production in one
workshop. If workshops are established as three separate
business firms, it is likely that they will not all succeed.

- Equipment prices will probably rise, at least in the shert
run. This would occur because (1) subsidies would be dif-
ficult to apply at the scurce and if maintained would
probably have to be applied at retail or direct to user;
and (2) margins would be insufficient to support investor
interest.

- Research c¢nd Development costs would not likely be under-

written by private investors.



4)

- R&D would have to be done outside of the manufacturing
centers.

- Financial and technical assistance by donors would be more
difficult to arrange and administer.

The Best or Worst of Both Worlds

The major purpose for a mixed private~public business is to
bring to the business the strengths of both sides. A second reason,
and sometimes the overriding reason, is to promote a public policy.

What are usually considered the strengths of the partners?

a) Private Enterprise

- Faster mobilization of resources.

- Maragement motivated by profit and therefore (supposedly),
by efficiency rather thanm social good or political consid-
erations.

- Imagination and inventiveness in new product development,
marketing techniques, credit facilities, and after-sales
service.

- Responsiveness tc market demand.

- Not as burdened by public sector controls.

b) Public

- Stability, therefore better access to financial marke:s.

- Capacity to facilitate approvals through government regula-
tory and control agencies.

- Access to supporting institutions, such as research, etc.

- Ability to 1limit the access to the market to preferred

partners.
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- Ability to help underwrite major financial losses during

development stages.

- Ability to lend credibility to the undertaking, e.g.,

official sanction of the private firm's activities.

In the present situation in Niger, a mixed enterpris: struc-
ture would present some problems. For example, it is doubtful if
the public participation, i.e., U.N.C.C.-C.A.-C.N.C.A., could
offer any financial advantage. Their conicribution would be pri-
marily in existing facilities and operating funds would have to be
supplied elsewhere. Subsidy programs would be difficult to operate
and demand could scften without them. Thus, a solid or expanding
market is questionable. It would be very difficult to argue that
the public sector would lend credibility to the undertaking, given
the track record of U.N.C.C. to service its clients. It is also
questionable if public participation will contribute significantly
to easing government red tape. Finally, the history of the private
sector in Niger does not indicate the kind of imaginative manage-
ment that should be its strength in a mixed enterprise.

Would the Sum of the Parts be Greater thar the Whole?

A final solution that should be considered would be to
disaggregate the system so that each component functioned indepen—
dently of the others, that is, a separate agency or company for:
a) Manufacturing Equipment
b) Wholesale Sales
c) Retail Sales
d) Credit Facilities

a) Research and Development



Advantages

* Each entity could manage in accordance with its operation with

emphasis on internal efficiencies;

* Each entity could be established as public or private as desired;

* Management decisions would be closer to the operation and
hopefully more responsive;

* Cost factors would not be mixed, therefore easier to monitor:;

* The weak links in the system need not be carried by the stronger.

Disadvatages

* It may be difficult to find enough qualified managers to
operate completely independent entities;

* Present government civil servants may not be inclined to lose
the security of government employment;

* The apprortionment of assets and liabiiities may be difficult;

* Independence will only be assured if Directors are independent:

* A failure of one entity could cause the collapse of all unless

alternatives are available;
* Financial losses in the weaker units could not be covered by

gains in other units, so some prices may have to rise.

All of the options listed will have to be considered rela-
tive to the emphasis that is to be placed on animal traction, the
availability of financial resources for subsidies, research and
development, credit and other needs. Clearly, if subsidies are to

be eliminated,it is imperative that the equipment be made more
efficient, more practical, and expanded uses for the investment

in animals be found. Therefore, if animal traction is to be

pursued, then it is imperative that research and development be
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undertaken. If the use of animal traction can be made more econo-
mical, then subsidies will be less necessary. The expansion of
animal traction should be emphasized. With an expanded market the

possibilities of private sector involvement will be enhanced.



I1II. Fertilizers, Pesticii=g and Seeds

A. Iintroduction

Four major groups of Agricultural Inputs are generally employed by
farmers in Niger. Fertilizers, pesticides, seeds and animal traction equip-
ment. Fertilizers and animal traction equipment have been largely supplied
by the Centrale d'Approvisionnement (C.A.), although during the past 2 vears
an increasing amount of fertilizer is being imported from Nigeria by private
merchants and sold directly to cooperatives, farmers and projects.

Only a limited amount of pest control chemicals and equipment is handled by
the C.A. This comsists principally of seed treating chemicals. The produc-
tion and distribution of seeds is done bv the agricultural service of the
Minister of Agriculture and Rural Development (MDR). Some rural development/
productivity projects manage seed multiplication and distribution directly.

The reports attempts to evaluate the impact of the use of fertilizers,
pesticides and seeds as production inputs on productivity, to estimate current
and potential use of them and to analyse certzin constraints on their use.

B. Impact of Use of Fertilizers oa Crop Productivity

Data on crop respomnses to fertilizers were obtained from a wide wvariety
of sources: from productivity projects in 4 Departments based upon sample
surveys (carres de Rendements) and from applied research plots as reported in
annual reports; from research by IRAT/INRAN as reported in the I[FDC West Africa
Fertilizer Study (Niger) 1976; in the IRAT/CCCE: Les facteurs de Production au
Niger 1981; and in the Niger Agriculture Sector assessment 1979, and miscellaneous
studies e.g. ICRISAT.

The studies from which the data was obcained fall into three general classes:

a. Sample surveys using the "Carres de Rendements' method for measuring
yields. Parallel measurements were made on plots receiving various level of
technical management including the use of fertilizers in CPT's, CPRs and demon-
stration fields and fields in which traditional methods were applied;

b. Applied research studies carried out in oroductivity projects, usually
using replicated and randomized plot experimental designs and usually on CPTs or
CPRs.

c. Studies carried out both ¢ research and off research statioms by

IRAT/INRAN using replicated and -~ o>mized plots. These for the most part were
carried out prior to 1976 except = ustudies carried ocut by the NCP between

1978 and 1980.

d. A study undertaken in 158_ by the Programme Naticnal Engrais (FNE) under
the auspices of FAO/DANIDA. This study involves the measurement of fertilizer
responses from millet, sorghum and niebe in 5 Departements. Seven combinations
of N and P are tested in comparisor to a control, in single plots repeated in
numerous locations. The design permits statistical analrsis of results.
Determination of productivity ratios as well as value/costs ratios using official
prices for fertilizer and commodities were calculated.



By far most of the fertilizer response data have been obtained under
rainfed production coandition. Although fertilizers are widaly used on rice
and vegetable crops under irrigation the effects of fertilizer on productivity
under those conditions have been rarely studied.

Studies since the drought 1969-1973 have focused most heavily on millet
tuan on other crops.

The amount of data from the productivity projects far exceeds that available
from more controlled research. The productivity project data, being drawn mostly
from sampling in farmers fields, is probably more representative of conditions of
production generally. However this data must be used with caution because of the
high degree of variability observed among sample yields. The results are rarely
accompanied by descriptions and/or measurements of conditions under which the
vield response data were obtained. Consequencly it is not possible in most cases
to offer any explanation for the high degree of variation observed.

In most of the measurements from the productivity projects it is difficule,
if not impossible, to differentiate between the impact of fertilizer and that of
the other so-called improved practices which make up the recommended package of
technology. It is also frequently difficult to segregate the responses from
nitrogen (N) and phosphorous (P) or the interactions between the two, or attempt
to establish the dosage for optimal physical yield or optimal econcmic yield.

Certain of the research tests do measure the impact of nitrogen and phosphate
separately and in combinations. The design of the experiments, however, most
frequently does not permit statistical analysis to differentiate the responses to
N and P, nor the interaction between these.

In general however millet was found to respond to both N and P while niebe
and arachide usually respounded only to P. Applicaticn of potassium have generally
tailed to produce any response.

Earlier research by IRAT/INRAN cited in the FDC West Africa Fertilizer study
concluded that the optimal economic dosages for millet were N = 23kg/nitrogen and
P = 15kg/P50g5 per hectare.

The PNE project represents the most comprehensive attempt to study the effects
of N and P on the principal rainfed crops. In some 274 tests over twe years with
millet the response to nitrogen was generally limear i.e. yields increased as the
dose of N increased up to the limits of N applied in the test (N = 67.5 kg/ha).

In the case of P, yields increased with applications up to about 20-25 kg P50s
 per hectare, tapering off and reaching a maximum effect at roughly 45kg PZOS per
ha.

With niebe (131 tests) the response curve for P was similar to that for millet,
however, at generally lower response magnitudes. There was little response to N.
In some cases N had a depressing effect on yields.

The results of experiments representing the 4 categories of tests defined zbove
are summarized in tables 19 through 22. From the data provided by the various
sources, the yield differences between Controls and different treatments were
determined. TFrom these yield differences the product yields in kg/ha per kg of
nutrients (P/N ratio) was determined. These are recorded im the tables along with
the actual vields reported for the controls. The fertilizer applications are
expressed in kg of nutrients per hectare, N for nitrogen and P for P>05. In most
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Maradi Productivity Project: |Data for Niebe.
Project - 35 N3 P20 123 6.1 66 control plo.cs with av.
overall - 15 partial 137 9.1 yield of 670 kg/ha.
Project - 45 NO P20 45 - 52 control placts with av.
overall - 6 partial 28 6.3 yvield of 515 kg/ha.
Tahoua productivicy Project: |(Data for Mil:re:
control 12 plots av. yield
A. Tahoua 24 N22.5 P20 412 9.7 447 kg/ha.
. control 12 piots av. yield
A. Keita 21 NO P20 223 11.5 223 kg/ha.
control 7 plots av. yield
A. Bouza 7 NO P20 86 4.3 224 kg/ha.
l1. ‘tadaoua 28 N22.5 P20 307 7.2  |control 28 piots av. yield
dept. Tanoma 775 kg/ha.
are all ferctilized pilots 8.8
A1 11 ” N- plocs 8.:4
" 11 " P' plOtS 9.7
" "1 "  contrel plots xg/ha = 377
Data for $orgo
congrol 27 plots av. yield
A. Keita 5 NO P20 138 6.9 270 kz/ha.

Data for HNiebe.

coantrol 3 pbts av. yvield
«3 270 kg/ha.

(3]

A. Keita 5 NO P20 147

Data for ¥illet
concrol 9 plots av. yield

A.Tahoua ° N22.5 P20 166 3.9 671

" " 8 N22.5 P20 233 5.% control 8 plots av. yield 34
A. Bouza | 16 N22.5 P20 2635 8.2 control 16 " " " 80
A.Madaoua 84 N22.5 P20 332 7.8 control 64 " " " 14]
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Weighed average all|ferctilized plocs 7.0

" " " |control " kg/ha = 471

Rainfall{informacion

Tahoua 379 mm noldifferenge in general
Madaoua

Bouza 325.5 mm exc¢ept for 3 greater defdcit
1

350.1 om patter among arrondissezments
Reita 18.3 mm inlAugust in Bouza and Keira than ih others.

Niamey Pyoductivity{Project: | Data for Millec

Kyre - 4 N22.5 P15 151 4.0 6 control av. 756
Fakar - 6 " " 5373 15.3 4 " " 525
Simiri - 12 " " 9 0.2 2 " 543
Ouallam - 9 " " 486 13.0 " " " 140

382 am raia in 33 days ag Ouallam
No d3ca for othdr locations

agafrom MDR: Project |de Develappemenr Rurall de Maradid Rapport d'activite campagne 1981-82

efers to samplesfrom fiield foerhich the feytilizer doqages appliad were less than the
lanned doseé. For calgqulation gf ratios of kg/ha incredse in yield to kg/ha of fertilizer
nits (P/N gactio) it was assu that 75% of |the correcy dose was applied.

ata from MOR: Projet|de Develgppement Rural de Maradi: Rapport d'activites campagne 1982-8:

otal fertilizer unitf Hased on wWeight averaged of plo<s rleceiving full treatment and those
pirtial apglicacion” assumed td have receiv%d 75 % of dotal creatment.

aga fromMDR Project Pioduc:iviqe Tahoua, Rapport d'Ac:ﬂvi:es campﬁgne Agricole 1981 & for 138

ata from the Niamey Productivity Project. Rarport d'accivicé 1982.
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Igst in Productivicy Projects

Year

Location
Number of
Plots
Fertilizer ap-~
plication kg
nutrient/ha
Yield increase
over controls
kg product

kg nutrients
P/N raclo
Control plot
Information

1981 Maradi Productivigy Project:| Data for Millet

Foura Guirka 3 N22.5 P20 | 77 1.8 | 411 Control plots with N0 220 av. y
3 45 P20 | 193 3.0 768 kg/na
Mairiga 3 22.5 P20 | 509 12.0 | y. yield 497 kg/ha
3 453 P20} 719 10.1
Xatourge 3 22.5 P20 193 4.5 av. yield 427 kg/ha
3 &45 P20 | 347 5.4
Maifarou 3 N22.5 P20 | 585 3.7 av. yield 585 kg/ha
3 N45 P20 | 643 9.9
Tchizon Kou=t 3  N22.5 P20 79 1.9 av. yield 555 kg/ha
regue 3 N45 P20 | 234 3.6
Rafa 3 N22.5 P20 | 117 2.8 av. yield 421 kg/ha
N45 P20 | 549 8.4
Maifangueroc 3 N22.5 P20 | 532 12.5 av. yield éla‘kg/ha
3 N4S5 P20 | 871 13.4
Tagaza 3 N22.3 P20 87 2.0 av. yield 649 kg/ha
3 45 P20 | 151 .
Garin Magagi 3 22.5 P20 292 6.9 av. yield 585 kg/ha
3 45 P20 | 585 2.0
Sarkin Aski 3 22.5 P20 | 117 2.

av. yield 819 kg/na




1981

_l{(zone nord)
4 replicatiops

[Gabaouri

|6 replicatiop

l 6 replicaciopn

" ”

Koona

(zona ?)

Sae

ac rand:m

Atchidakofa:ﬁ
6 replicatio
at random

1980 treatmeh
nel98l "
2 replication
4 locations

1980 + 1981
Traacment

1981 treat-
ment only

2 replicaciop
4 locacions

t

10 loca:ionj 30
30

4
4
4

4
4
4
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N4S

N22
N37

| N17
N22. 5

N37

TSP

[S?
SP
ESP

St
SP
SP
sep

N4S

-45

N22.5 P20

P20

N11.75

- 5
.75

.25

.75

P27
P45
P20
P4O

P27
P45
P20
P40

&-PIOO
r-2100

-P100

-45

-20(Ss?

Project:

1980 1981

0

Q
0
0
0
0
)

-P100 P20f 128

249
480

221
338
388

~ O

1l

Data for

35
150
195
245

25

5
20
33

P20{ 213
P20
N&S 181
P20
N&S 31

ca

* Tahoua phbsphate} at 300 kg
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1.1

10.6

2.8

av. yield 592 hg/ha
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test as reperted in IFDC West Africa
Fertilizer study 1976, in IRAT/CCCE
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1974 Data for Millet frpm IFDC 1976.
Niamey - N23 310 13.35 Pre-extension test
Maradi - N23 131 5.7
Tahoua - N23 131 5.7
Tahoua - N23 3 0.1
Niamey - P15 150 10.0
Dasso - P15 220 14.7
Maradi - Pls 64 4.3
Niamey - N23 P15 460 12.1
Dosso - N23 P13 107 2.8
Maradi - N23 P15 195 5.1
Tahoua - N23 P15 82 2.2
1973 Kala-Pate 3 P35 204 5.8 Response to P205 test no data give
7;?5 Magaria 4 P20 270 13.5 corresponding N. application
Tarna 2 P23 552 24.0
Tarna 5 N20 181 9.0 Response to N. tesg no data om Pic
application
Data from Millet from IRAT/CCCE! 1981
1968 Tarna - N20 309 15.4 414 mm rain no information on i
1970 (1] - Nzo 296 ll‘-s 510 " 11} 11} 1] L1 A i ]
1971 " - NZZ.S 126 5.6 339 " " " 114 L | SN {
1971 1t - Nso 252 8-4 " " ” " " " 1
1972 e - NZZ.S 136 6.0 283 " 1” " " L1 I | §
1972 " - N30' 70 2_3 1 "n " " "o
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1973 Tarna - N22.5 38 1.7 296 mm rain no information on
1973 1" - Nso 399 13 .3 L1] " ” ” 11 1”
Daca for Akachide from IFDC, 1976
1874
1875 Kala=-Pacel] -~ P35 245 7.0
1376 - 235 87 | 2.5
- P15 o4 4.3
Tarna - P13 279 18.6
- P15 5 1.0
Magaria - P20 119 6.0
Bangou - 220 213 10.6
Data for Hillet from NCP as reported in;Niger Agriculture Sector assessment
1979 Kourcucngougsaou 36|N45 P22.5 292 4.3 av. of plots wich improved & wicti
practices. '
36f " " 330 4.9 Placs with improved practices & w
tional practices.
36 " 11) 253 3 . 7 " " 1] " "
1978 Cuechemne 30N45 P22.3 273 4.1 average all plots
30 " " 302 4.5 plots with improve practices
01 " " 248 3.7 " "  craditional practices.
- Doukou Doukou - IN45 P22.5 131 1.9




TABLE 22:

RESTULTS FROM THE NFP (FAO/DANIDA)

from tests carried out by the

Maradi Prcductivity Project

1981 and 1982
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1981 Dﬁta for lele: firstiyear tests Maradid Predudtivity Broject
31 N&5 PO 40 0.4
‘ " NO P43 237 5.3 Commred to 000 com
" N45 P22.5 373 5.5 with average vield
" N22.5 P45 447 6.6
b N45 P43 492 5.5
" N45S ?67.5 541 5.9
" N67.5 P45 557 5.0
} -
1981 Data for Arpchide firge year tests Maradi Productivity Project.
22 N45 20 29 - Compared o 002 con
" NO P45 33 9.7 average yield of &
" N&5 P22.5 35 0.8
" N22.5 P45 83 0.9
" N4&5 P45 0 -
- N45  P67.5 31 0.3
* N67.5 P45 21 2

Daga for Nibkbe first year tests

23

(3}
13
"
"
ty

"

Maradi Producti

N45 BO
NO P45
N4S  P22.3
N22.5 P43
N45 P45
N45 P67.5
N67.3 P45
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ricy Projecs.

0.7
3.3.
1.6
2.6
1.8
1.8
2.0

compared to 00Q con
average vield kg/h
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ta for Millet second year tests on same plot§ as 198] Maradi [Productivicy Project
30 N4 PO 108 2.4 | Compared to 000 treatment witt
" NO P45 424 9.4 | average yield of 642 kg/ha
" N45 P22.5 513 7.6
" N22.5 P45 613 9.1
Fi " N&5 P45 217 3.0
" N4S P67.5 806 7.2
" N67.5 P45 762 6.8

ta for Nilebe second

ta for Arachide second year tests on

10

"
"
"
1t
14

"
"

N45 20
NO P45
N&5 P22.5
N22.5 P43
N&5 P45
N&45 P67.5
N67.5 P45

N&S PO
NO P45
N45 P22.5
N22.5 P45
N45 P45
N&5 P67.5
N67.5 P45

-116-

183
519
388

2353

year tests on same plots jas 1981 Maradi

2]

roductivity Project

Compared to 000 treatment with
average yield of 648 kg/na

v

1981 Maradi Productivicy Project

1.8
0.4

[ I =]
L]

Compared to 000 creatment wico
average yield of 648 kg/ha.
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ca for Mifllec first|year tesds Maradi Producgivity Pyoject.

3 N45 0 73 1.6 Compared to 000 trearment wrch
" NO P45 195 4.3 average yield of 602 kg/ha

" N&5 P22.5 418 6.2

" N22.5 P45 3603 7.5

" N43 P45 398 4.5

" N45 P67.5 509 4.5

" N67.5 P45 742 6.6

:a for Arpchide firgt vear tasts Maradi Prod&ctivizy Project.

6 N&3 20 72 1.6 Compared to 000 treatment wizh
" NO 245 252 5.5 average vield of 434 kg/ha

" N45 P22.5 167 2.5

" N22.5 P43 196 2.9

" N45 P45 199 -2

" N4> P67.5 179 1.6

v ' INe7.5 P45 231 2.1

a for Niebe first year tests| Maradi Producziwvity Project.

10 N4S PO 6 0.1 Compared to U00 creatment witn
" NO P45 460 10.2 gverage yield of 441 xg/ha

" N&5 P22.5 346 5.1

* N2Z.5 P45 426 6.3

" N&5 P45 469 5.2

" N&S P&7.35 333 4.7

" N67.5 P43 472 4.2
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1981

Niamey Prod]

Boula
Sumiri

1)
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jetivie

See fact note

f 2roject:

N22.5 P15
N22.5 P15

table I

Dacza foi

E Millet

«118~

497 om rain 23 days concrol 132
43% mm rain 37 days control 840
352 am raiz 33 days concrol 286



cases N was derived from urea while P was derived either f£rom TSP or SSP: most
frequently from SSP.

Where data on other variables e.g. planting date, rainfall and applications
of improved practices was available these data are alsc shown.

In some 471 measurements from sample surveys (Carres de Rendements) comparing
various levels of N and P with some 588 controls made during 1981 and 1982 in the
productivity projects for millet the P/N ratio ranged from a negative figure to
26.

For the Maradi productivity project in 1981 the weighted average of the P/N
ratios for all measurements (263 fertilized, compared to 259 control plots with
average yields of 490 kg/ha) was 9.4 kg of grain. The ratios from the 263
measurements ranged from negative to 26.

In 1982, 214 measurements with fertilizers compared to 329 controls with
average yield of 477 kz/ha yielded a weighted average P/N ratio of 7.1 the
range being from 5.5 to 12.0.

The weighted average P/N ratio fur tie two vears at Maradi was 8.4.

In 1981 in the Tahoua productivity project area 80 yield measurements from
sample surveys were obtained for fertilized plots in & arrondissements. When
compared to 59 control plots which averaged 374 kg/ha, the fertilizer plots
yielded a P/N ratio of 8.8. The ratio for plots receiving NP was 8.4 while
that for P alone was 9.7.

Similar measurement in 1982 were obtained for 97 fertilizer plots all of
which received both N and P,05, compared to 97 controls averaging 477 kg/ha.
These yielded an overall P/N ratio of 7.0.

For the two yvears the applications cof fertilizer in 4 arrondissements
yielded weighted average P/N ratios of 7.8 for 177 measurements.

Yield data from fertilized and non-fertilized plots were obtained for 4
locations in the Niamey Productivity Project area in 1981l. The yield increase
from the 31 fertilized plots compared to yields of 14 controls averaging 571
kg/ha resulted in a weighted average P/N ratio of 7.3.

The applications of fertilizer in the 3M productivity Project in Ziader
were reported to have increased yields within a range of 75kg/ha to 300kg/ha
with applications of 15 kg/ha N and 40 kg/ha of P05. This results in P/N
ratios ranging from 1.4 to 5.5. These results were reported for 1975 in the
IFDC study. It was not possible to obtain additional data from the 3M project.

No data could be obtained for the Dosso Productivity Project.

Results from applied research tests in productivity projects are given
in Table 20.

In the Maradi Productivity Project the impact of 2 levels of nitrogen with
one level of P on millet yields was measured at 10 locations with 3 replications
each. Highly erratic results were obtained with P/N racios ranging from 1.8 to
13.7. With N = 22.5 and P = 20 the average P/N ratio was 5.9. When N was
increased to 43 kg/ha the P/N ratio increased to 7.4.
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In one trial with peauuts in the Maradi Productivity Project in 1981
using 4 levels of P replicated 6 times in 2 locations, chiefly negative
responses were obtained at one location. At the other the P/N ratios were
2.0, 3.3, 9.7 and 6.1 for P,05 at 27, 45, 20, 40 kg/ha respectively. The
first two levels of P were from TSP while the other two were from SSP.

In another test on peanuts in Maradi Productivity Project the residual
effect of 4 doses of P with and without Tahoua phosphate at 300 kg per ha
were measured. The results were very erratic with essentially no residual
effects noted.

In one test in Niamey Department the effects of fertilizers (N = 22.5
P = 15) on millet was measured at 3 locations. Wide differences in the P/N
ratio (1.0, 7.9 and 15.4) were obtained which could not be explained on the
basis of rainfall data.

In another test by NDD, effects of N and P were measured at Boula. The
application of N significantly increased yields with a P/N ratio of 6.6.
There was no significant response to P.

The annual report for 1981 for the Dossc Productivity Project makes
mention of having established 73 applied research trials iavolving 1,561 parcels
occupying 14.3 ha. Quantitative results were not given but a high degree of
heterogenity was noted.

Table 21 records data from earlier IRAT/INRAN trials as well as a few more
recent trials from the National Cereals Project. The P/N ratios from these
tests range from 0.1 to 24, with roughly half of the ratios at 5 cor above.

In table 22 are given the results from the P/N trials conducted in coopera-
tion with the Maradi Productivity Prcject. These are the only P/N tests for
which average plot yields by treatment were availablie to us. In these trials
the influence of N and P are measured against controls with no fertilizer and
again~t a second control in which the effect of different levels of N were
measured in combinatiom with 45 kg of P305 per ha and the effects of different
levels of P were measured in combination with N at 45 kz N per ha. The effects
of potassium and Tahoua phosphate were also measured.

The P/N ratios were determined from the differences in yield for the
absolute control (0-0-0) and the different fertilizer treatments. For millet
in 31 first year tests in 1981 the P/N ratios ranged from 0.4 for the N45 P/O
treatment to 6.6 for the N22.5 P45 treatment. In 3 first year test 1982 the
corresponding ratios use 1.6 and 7.5, being the lowest and highest ratics as
well. Second year data i.e. The results from the same plots as the first year
with the same fertilizer treatment repeated -— were obtained for 30 plots. The
P/N ratio ranged from 2.4 for N45 P/0 to 9.4 for N/Q P45. The NI2.5 P45 treatment
yielded a ratio of 9.1. It is clear from these results that there is a strong
response to phosphates with less response to nitrogen.

Similar tests with peanuts vielded erratic results ranging from a negative
response to a ratio of 5.6. No consistency could be discerned in the results
from the different level of either N or P.



Table 23 Summary of bData from the PNE (FAO/DAXIDA)

~0~0~0~0-0~0-

) Department Productivity (Ratio (P/N) of Yield Increase in ha to kg of fertilizer Nutrients)

Year MI1L SORGHO | NIEDBE

teses | " SR ol S ool B g

p:t§$2n£:) :33% lgé -9 6.8 - - - 2z 1.6 3.4
Niamey 198} 12 s 4.9 _ _ _ -

1982 52 8 1.4 L.5
Dosso igg; ;2 4.4 10. 1 _ _ _ ig 1.6 0.0
fahoua 198 1 43 8.0 5.1 2 4.2 2.8
S 3.6 10.4 - - - 20 0. 1.7
Zinder :gg; 23 5.1 4.6 37 9.7 .0 gg 1.0 4.6




In similar tests with niebe the highest P/N ratios were obtained with

' N/O P45 in both first year test as well as in the second year tests. The P/N
ratios for the N/O P45 treatment ranged from 3.3 for the 1981 test (first year)
to 11.5 for the 1982 second year test. Nitrogen appeared to have had a depres-
sing effect on yields of niebe.

The PNE is the most extensive current effort to determine the response of
crops to fertilizer. The results of 2 years test involving 574 plots in 5
departments are given in table 23. Because of the detailed plot by plot yields
were not available to us, except for those in cooperation with the Maradi
productivity project referred to in the foregoing. The productivity ratios (P/N)
as calculated by the Project only are given for optimum doses of each nutrient.
 The range of P/N ratios exiend from 0.3 to 10.4 for millet the overall average
P/N for the 5 Departments were 3.9 and 6.8 for nitrogen and phosphorous treat-
ments respectively. For niebe these were 1.6 and 5.4 for nitrogen and phosphorous
respectively. The test also included potassium. No response could be attributed
. to potassium.

Taking all measurements (table 19 through 23) into consideration it appears
that appropriate doses of fertilizer on millet will yield a P/N ratio between 6
and 8. This means that the break even point for the farmer excluding extra labor
costs would occur at fertilizer cost of 480 CFA to 640 CFA per nutrient kg at the
official millet farm gate price of 80 CFA/kg. In terms of urea, TSP and SSP this
 means a cost per kg of 216 CFA to 288 CFA, and 96 CFA to 128 CFA respectively.
At current prices either official C.A. prices or Nigeria prices the use of
 fertilizer is clearly profitable to the farmer. Even at world market prices for
urea and for TSP at the higher range of P/N ratios the return to fertilizer would
approach 2-1. Since it is generally conceded that a minimum of 2-1 and preferably
'a 3-1 ratio of benefits to cost are necessary to induce farmers in traditional
agriculture to use inputs the results suggest that the level of inducement will
only be marginal at world prices.

If only the presumably more reliable PNE results are taken into consideration,
at official prices for both fertilizers and grain, the use of fertilizer on millet
is clearly profitable at appropriate doses of N and P. For niebe the use of P is

also profitable. At world prices for fertilizers and official prices for millet
and niebe the benefit/cost ratios would approach unity. This would hardly provids
a sufficient inducement for farmers to use fertilizer.

‘ The project also calculated the value/cost (V/C) ratios for optimal doses
of N and P for each commodity. For millet the V/C ratios were 3.1 and 5.4
respectively. For niebe these were 1.2 and 4.5 respectively at official prices-
for the fertilizers and for the commodities.

' C. Response to Fertilizers Under Different Ecological Conditionms

The principal basis for differentiating ecological zones are rainfall and
soil conditions. In rainfall belts running generally from east to west the range
of average annual rainfall in the area considered to be arable extends from 600
plus mm at the southern end to 350 mm at the northern end. Within these average
ranges the year to year variationm is very wide. With respect to soils the biggest
difference occurs between valley or bottom soils and the dune soils. The distri-
bution of these bear no relation to the rainfall zomes. The data presented in
table 19 through 23 illustrates the wide range of respomse of crops to fertilizer



applications. There are very few objective measurements of the impact of
given environmental conditions on the responses. While it is safe to assume
that one of the major factors affecting responses of crops to fertilizers is
the availability of soil moisture or conversely the degree and duration of
water stress during critical periods during the growing season; objective
measurement of soil moisture to accompany fertilizer trials to test this
assumption have not been made. To a degree the measurement of rainfall is a
measure of moisture availability. However, the distribution over time has

has undoubtedly a greater impact, at least within certain limits. Because of
this factor it is not possible to estimate responses due to fertilizer as a
function of total rainfall within any degree of accuracy, especially over the
relatively short period that fertilizer response data has been collected over a
wide enough range of rainfall conditions. Moreover in only rare instances have
rainfall measurements been made to accompany given trials.

In the Maradi area for instance in 1982 the distribution of rainfall in the
mid-belt of the project was better than that for the southern belt which normally
receives a higher annual rainfall or the northern belt which normally receives
less. Responses to fertilizer was best in the mid-belt while that in the southern
region was no better than that in the northern, normally drier, area.

It is also clear that factors other than rainfall affect crop production and
which probably interact with fertilizers in determining crop yields. It is not
unusual to observe crops in excellent condition within a few tens of meters from
those in very poor condition, where clearly rainfall variations were minimal.

In fact as one travels through the major crop production areas the variability
between adjacent parcels is as great or frequently greater than that between
widely separated areas. The principal difference between widely separated areas
is usually one of percentage of good or poor field. Where rainfall has been good
the percentage of good fields is higher than where the rainfall has been poor.
Yet good fields and bad fields can be found in both.

Factors such as soil depth and quality, slope, prior land use, or organic
matter content...can influence crop growth as much as rainfall. Yet it is
probably the impact of these factors or soil-plant water relations that account
for much of their influences on the plant growth and on =ffective use of nutrients.
Therefore, efforts to relate crop response from fertilizers to specific rainfall
zones other than to conclude that in higher rainfall zones there is a greater
probability of useful response and conversely a lesser probability of a negative
response is not feasible based upon the data available.

Cultural practices--soil preparation, time of planting, weeding, etc. --
influence responses to fertilizers. Tests in Maradi have shown an increased
response of close to 50% from pre-seeding soil preparation with a light cultivator
(Canadien). Research at Tarna over several years demonstrated yield increases
from this type of soil preparation of from 15% to 20 percent. These tests however
did not differentiate between the response to soil preparation only and that to
the combination of soil preparation and fertilization.

Fields with good weeding practices was reported to have yielded twice as
much as poorly weeded ones in Maradi in 1982. The P/N ratio for plots receiving
good maintenance was 7.4 while that for plots receiving poor maintenance was 3.2
for over 40 measurements in the Maradi productivity project in 1982.



The effects of weeding were studied at Tarna in 1977 and in 1978. Clean
- cultivation resulted in yields 234 percent and 168 percent above unweeded plots
- in 1977 and 1978 respectively.

The impact of rotation with legune crops on millet yields were studied at
Tarna in 1977 and 1978. These tests showed a positive and strong response by
millet to such a practice. Millet following peanuts or cowpeas yielded more
~ than millet following millet. Two years of either legume before millet resulted
- in still higher yields. The cowpeas before millet was nearly twice as effective
as peanuts. Legumes preceding millet resulted in yield increases of 50 percent

to 100 percent.

It is also difficult to differentiate among responses to fertilizer in
different soil types. In the first place, in only rare cases has data on crop
response to fertilizer been accompanied by information on soil characteristics.
Secondly as a general practice, millet, peanuts and niebe are grown on the
light dune soils so most tests on these crops have been on light dune soils.
Sorghum is principally grown on the heavier soils but is also frequently found
on the lighter soils, more generally on the heavier soil pockets in the light
soil areas. The differential impact of two different soils on sorghum can be
- noted in two sets of trials made in the PNE (FAO/DANIDA). Unfortunately the
~ two sites were far removed from each other - the dune soil in Zinder and the
bottom soil in Tahoua - and so many unknown variables could have had some effect
on the results. In the dune soil the response to phosphate was greater than
that to nitrogen with P/N ratios of 3.0 and 2.7 respectively. As with responses
of grain crops generally, on dune soils the response to N was linear while that
to phosphate described a curve with the optimal response between about 20 and
40 units of P205 per hectare.

In the valley soil in Tahoua (Roukouzom) the response to nitrogen was nearly
twice as great as that to phosphate. In both cases linear responses were observed.
The P/N ratios were 4.2 and 2.8 respectively for N and P205.

The foregoing studies on the impact of rainfall and rainfall distribution,

' soil types, cultural practices, rotations, etc. illustrate the variables which can

impact on the responses of crops to the application of fertilizers. A great deal

more research in those areas is needed before recommendation can be made as tc

 the optimal conditions and rates for use of different fertilizer elements. This

of course could have important implication for profitability, risks and demand
evaluations.

Crop production under irrigation presents a very different environmental
setting than that for rainfed crops. Irrigation in Niger ranges from garden-size
hand-watered plots to substantial systems covering hundreds of hectares. The
 smaller plots are usually planted to vegetables and are usually fertilized. There
is no data on the kinds and amounts of fertilizers used.

The larger areas are mostly devoted to rice production with the production
of two crops per year in those areas with complete control of water and a single
crop where uncontrolled irrigation (rise and fall of the Niger river) is practiced.
In certain areas, particular., in Tahoua Department, cotton is produced as a
rainfed crop with supplementar .rrigation. More recently irrigation from wells
- is being developed in Maradi for supplementary irrigation for cotton and other
rainfed crop as well as for dry season irrigation. As a rule irrigated crops
receive applications of fertilizer. The complete mixture 15-15-15 usually



supplemented by urea is the most commonly used fertilizer. Little is known
about the amounts used except in the developed areas (les amenagements hydro-
agricole). Even less is knowr about the response of the different crops to the
different elements.

For rice in irrigated areas along the Niger River the standard recommen-
dation is for 100 kg/ha of 15-15-15 broadcast before transplanting and 200 kg/ha
of urea, one=-third of which is applied at transplanting and the remainder at
heading. We could find no experimental basis for this standard recommendation.
Studies (5 experiments) conducted at Kolo and Lobore in 1972 and 1973 reported
by the IFDC West Africa Fertilizer studv concluded that the optimum level of
nitrogen fertilizer used for irrigated rice was 135 kg of N per hectare. No
mention was made of any effect of phosphate or potassium.

The results of two years (4 crops) of tests of different levels of NPK on
rice under irrigation is the Namaringoungou project, financed by the World Bank.
These are presented in table 24. These results show a significant response to
fertilizer. It is however impossible to differentiate the responses among the

elements. The experimental design used results in virtually a total confounding
of the effects of the three elements.

The results however would suggest that the application of fertilizer to
rice under irrigation would be economical even at world prices for fertilizers.
It would be highly desirable to investigate more thoroughly and with more
appropriate experimental designs the impact of the principal elements on yields
of different crops under irrigation.

In the event that only unsubsidized fertilizer becomes available, its use
may be restricted to crops under irrigation. At world prices it will become
very important to have more precise determinations of Lhe cptimal economic doses
for each of the major elements (NPK).

D. Measures of Demand for Feruvilizer

Table 25 provides data on the use of fertilizer in recent years and some
projections of requirements.

There is a marked inconsistency for figures showing actual consumption re-
ported by the MDR for 1982. Part of this may be explained by the reported
substantial unofficial sales in the Zinder and Maradi area by private traders.
This has been variously estimated from 2,000 to 3,000 total tons which would
represent 300 - 570 nutrient tons if all was simple super phosphate or 900 -
1,350 nutrient tons if all was urea.

It is clear that the MDR's estimates for the 1978-83 plans were overly opti-
mistic. Consumption in 1980, 1981 and 1982 reached only about one-half of
the projections.

The most recent projections for 1984 and 1985 by the MDR (PIC) made in 1983,
correspond very closely with that of the CCCE study of 1979. These projections
suggest an annual rate of increase of approximately 20 percent through 1985, a
somewhat lower average rate than was experienced between 1973 and 1981.



Crop

firstl)

second
third

fourth

first
second
third
fourth

firse
second
third

fourth

first
second
third

fourth

£irst
second
- third
fourth

Table 24 : Responses to NPK-Irrigated Rice-Namarigoungou

Perimeter 1981 - 1982.

Fertilizer Yield Increase P/N Control
Treatment over control Ratio yields
kg/nutrients kg/ha kg/ha

per ha.

0-0-0 - - 5, 8

0-0-0 - - 5,000

0-0-0 - - 2,916

0-0-0 ‘ - - ,091
105-15-15 1, 75 10.2 -

" " " 1,875 l .9 -

n 11 13 l 8 4 l .6 . o
118- 0- 0 1,625 9.1 -

1] 3] ” 2’750 15.4 -

" v 1,8 4 10.2 -
127-60-60 2,625 10.7 -

" "o ,125 12.7 -

113 4] 1" 1’959 7.9 -
191-90-90 4,125 11.1 -

(1] " 11 ,8 5 9.5 . =

" " " ’167 8.5 -

" " " 2’950 8.0 -

1) first crop = dry season
second crop= wet season
third crop = dry season (severe white fly damage)
fourth crop= wet season
Data provided by Namarigoungou Project personnel.
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Table 25 Use of fritilizer in recent years,

and projections of future demand

Reporting Entity Nutrient tons by vears
1977 1980 1981 1982 1983 1984
 IFDC (1977) - 2,300 - - - -
wr (1977) P - 5,544 6,840 8,525 10,146 -
%
 CCCE (1979) 2,082 - - 3,784 4,709 5,599
' OECD (1982) - 1,963  3,407" - - -
vDR (1982) (2 - 2,519 1,664° 4,209 - 5,198
wr & - - - , 5* 5,815 -
o ca - - - - 3,7 8 -
wpr (¥ 2,082
(1) As reported in the Agricultural Sector Assessment 1979
{2) From PIC Document 1981
(3) From the annual review of Agricuture Feb. 1981

Rapport Annuel, Statistique, Tome. II 1978.

* Figures represent the actual consumption reported, other are projectiouns.

Note:

The levels of consumption given for the vears 1965, 1969 and 1975 are

166 T, 346T and 6 1 T of fertilizer nutrient respectively.

-127-



Preliminary data for 1983, however, suggests that consumption may be less
than that for 1982 and considerably less than that for 1982 and considerably less
than the amount projected by the MDR as late as February 1983.

The suspension of credit for fertilizer beginning in 1981 and the increase
of official prices for both N and ? fertilizers beginning in 1982 have had a
depressing effect on sales through official chamnels. In Maradi Department, for
example, the official sales of SSP was 517% less in 1982 than in 1981. Although
sales of urea increased slightly this is believed to have been due to the low
use in 1981 and prior years and a special effort made in 1982 to prowmote the use
- of urea. At the same time in 1982 the estimated sales of SSP frcm unofficial
sources (direct sales by merchants to farmers or farmers procuring directly from
Nigeria) increased by 82% from 1981 and those of urea by 1l0l%Z. This shift in
procurement by farmers reflects the more favorable prices in the parallel market.
Figures quoted for savings in the parallel market range from 25 percent to as much
as 50 percent.

In spite of the increase in parallel market procurement, overall sales of
 SSP in 1982 decreased by 35% in the Maradi project area. That for urea increased
by 34%. This increase in sales of urea reflects a catching up in use of urea
since its consumption had lagged badly that of SSP and probably to the realization
of the complementarity of the two nutrients, especially for millet. In 1982,
however, use of urea was still disproportionately less than SSP. While 91 percen*®
of all the fertilized area received SSP only 43 per:eat received urea, 56 percent
received SSP alone, 9 percent received urea alone and 35 percent received both.

- This would suggest that the complementary action of N and P in increasing yields
of millet is still far from being well understood by farmers.

The decrease in SSP sales in 1982 could have been due to the umeven availa-

' bility from the parallel market. Whereas SSP was generally available throughout
 the project at official prices it is probable that availability at parallel market
prices was much more restricted geographically.

Another apparent response to higher prices was the tendency to apply less
than recommended dosages. In 1982, the average dose of SSP applied based on the
relation between average and amounts of SSP sold was estimated to have b=een
10 percent less than in 1981. That for urea remained unchanged.

By early September 1983 the outlook for official sales in the Maradi project
area was extremely pessimistic. Only 300 tons of SSP and no urea had been sold.
This compared to official sales of SSP of 1,223 tons and 308 tons of urea in 1982.
No estimate of parallel market sales was available at that time. The project
warehouse was stocked with several thousand tons of both fertilizer after sales
- for 1983 should have largely been completed.

; In terms of quantity used a higher percentage is used for millet tham for
peanuts or niebe. In 1980 the percentage of the area under improved practices

for each crop in the Maradi project for millet, peanuts and niebe were 41 percent,

50 percent and 5 percent respectively. In 1981 the corresponding figures were

46 percent, 43 percent and 6 percent and in 1982 these were 48 percent, 17 percent

and 7 percent. A substantial decline in use of fertilizer on peanuts was noted,
that for niebe has remained approximately unchanged while that for millet has

increased.
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Department

Niamey

Dosso

Tahoua

Marad!

Zinder

Total

ha x 1,000
fert. x 1,000 kg
kg fert/ha

ha x 100
fert. x 1,000 kg
kg fert/ha

ha x 1,000
fert. x 1,000 kg
kg fert./ha

ha x 1,000
fert. x 1,000 kg
kg fert./ha

ha x 1,000 -
fert. x 1,000 kg
kg ferct./ha

ha x 1,000
fert. x 1,000 kg
kg fert./ha

1)  Reunion Annuelle de Cadre Nationaux et Departementaux de 1'Agriculture;

Table 26 :

Millet

808

270
0.

592

1,458
2.46

Usce of fertilizers by major crops by D
compared to total area by crops.

Sorgo

108
4
0.40

58

—

258
115
0.44

409
89
0.21

15
86
102

1,268
6
0.50

Peanuts Niebe
5 285
1
0.20 0.12
16 259
405 1
25. 0.05
2 262
8 50
4‘0 0.19
84 40
1,111 1
1.2 0.92
85 184
97 65
4.65 0. 5
19 1, 51
1,92 474
9.96 0.5

fgartments in 1982

Rlcez)

l“
1,286.0
285.6

4.5
1,286.0
285.6

Compagne 1982; Feb. 198

2) Excludes approximately 12,500 ha of rainfed and flood recession rice for which approximately 1 .5 tons

of fertilizer was reported to have been used.



On a country wide basis, in 1982, 45 percent, 20 percent, 5 percent,
7 percent and 14 percent of all fertilizers were used cn millet, peanuts, niebe,
sorgho and rice respectively. The remaining 10 percent approximately were used
on other crops. Comparisons of use of fertilizer by Departments and by crop are
given in table 26.

Proportionate to the area under cultivation more fertilizer is used on irri-
gated rice than for any other crop. The usual recommendation for irrigated rice
is 100 kg/ha of 15-15-15 plus 200 kg/ha urea. Most of the irrigated rice,
approximately 5,000 ha, is in the Niamey Department. Of the 1,686 tons of all
fertilizers used in the Niamey Department 1982, 1,288 tons or 76 percent was
used for rice.

The greater use of fertilizers in Maradi and Zinder Departments on millet is
probably a reflection of more aggressive extension and fertilizer distribution
programs over the past 5-10 years.

In spite of the rapid decline in peanut areas planted since 1976, more ferti-
lizer is used on peanuts proportionate to area planted than on other rainfed crops.
The OECD study of 1982 reported that 9.0 percent of the peanut area was fertilized
in 1981. This compared to 0.8% formillet and 0.7 percent for niebe.

Some possible relation of rainfall to use of fertilizers in millet is apparent
for the data in table 26. Dosso with the better rainfall used more fertilizers
than the other Departments. Maradi and Zinder having better rainfall in its
principal millet producing area than Tahoua and Niamey used considerably more
fertilizer than the latter two. Differences in intensity of extension and distri-
bution services could alsc have caused the differences observed.

The use of fertilizer by ex-traineesfrom CPRs is another measure of demand.
Recent graduates in the Maradi project used 2-3 times as much as the average
farmer in 1982. However the rate of use drops off rapidly after the first year
leaving the CPR such that on balance the average use of fertilizers by CPR graduates
in 1981 was little different from that for the remaining farmers. It should be
noted that graduating classes usually received fertilizers on credit during the
first year after graduation. In 1981 it was reported that 23 percent of ex-trainees
did not use fertilizers, and that of those which did, fertilizers were used on less
than 50 percent of the average area cultivated by the ex-trainees. Only 2.6 ha
of crops were fertilized per farm.

Among the 424 ex-stagilaires surveyed in 1982 in the Maradi Productivity Project,
representing 5 graduating classes (1979 through 198l1), the average amounts of
fertilizer used was 93 kg for SSP and 34 kg of urea per farm. The latest class
1981 had applied 131 kg of SSP and 46 kg of urea per farm in 1982, while those
of the 1977 class had used only 53 kg and 46 kg respectively for SSP and urea.

The intermediate classes had applied intermediate amounts with the more recent
classes uniformly using more than the preceding.

Stagiaires were reported to have used about twice as much SSP and almost three
times as much urea per farm in 1982 as the average for all the farmers reached by
the project. However, overall over the period 1978-1982 the average project farmer
had used almost as much fertilizer as the average stagiaires.



In the NDD project a survey was made in 1982 of the 150 ex-stagiaires from
the CPT graduating classes of 1979, 1980 and 198l.

A total of 107 or roughly 71 percent were farming. All had applied at
least one of the recommended practices in 1982 but only 29 percent and 21 percent
has used thosphate and nitrogen fertilizers respectively. By comparison 76
percent had used manures.

When comparisons were made among the three groups (three graduation classes)
approximately 47 percent, 75 percent and 80 percent respectively for the 1979
1980 and 1981, classes had applied at least one recommended practic=. A net
decrease was noted in the use of each of the two fertilizer elements as between
the 1979 and 1980 and between the 1980 and 1981 classes. The final percentage
of the 1981 class using fertilizer in 1982 were 28 percent and 25 percent
respectively for phosphate and nitrogen fertilizer elements.

The data from surveys of ex-stagiaires cast some doubt about either the
eifectiveness of the training or the perception of these as farmers of the value
of fertilizers or both. It should be pointed out that the record of ex-stagiaires
with respect to application of other recommended practices also leave much to be
desired.

The amount of fertilizer actually used as a function of potential use is still
insignificant. In Maradi, the Department with perhaps the most concentrated
effort to improve production through a productivity project extemnding from 1978
through the present, only 4 percent of the land cultivated in the project area in
1980 was fertilized. This increased to 8 percent in 198i. In 1982 the area
fertilizer dropped to 6.1 percent.

The OECD study of 1982 reported cnly 30,000 ha or 0.8 percent of the millet
and sorghum planted area as receiving fertilizers. The corresponding figures for
cowpeas was 8,000 ha or 0.7 percent; for peanuts 17,000 ha or 9.0 percent; and
for rice 5,000 ha or 24.0 percent. The fertilizer area represent the entire

rice area under irrigation, which is presumed to be all fertilized with "~ crops
being produced on the land each year.

E. Outlook for Consumption in Future Years

If the decline of fertilizer sales at official prices during 1983 prove
to be a temporary reaction to price increases and withdrawa. of credit for
fertilizer and/or fertilizer continues to be available from Nigeria at or below
official CA prices it is possible to predict a continuing increase is consumption
at perhaps 20 percent per vear. At this rate by 1990 consumption would reach
approximately 15,000 nutrient tons or enough to fertilize 5 percent of the millet
and sorghum area if all was used on these two crops. It can be concluded that
the potential for a very substantial increase in fertilizer consumption would
occur at current product price relations if the procurement and distribution system
and credit facilities could be expanded and adequately financed. Currently,
however, distribution costs are largely absorbed by the UNCC/CA. As consumption
increases this could become an unbearable burden., not to mention the cost of
subsidies if it becomes necessary to procure on the world marker. Moreover failure
of many farmers to repay credit would undermine the financial position of the CNCA.



fertilizer on crop vields. This will require a concentrated research program
for genetic improvement of varieties in soil and water management and in rotation
and cultural practices.

F. Crop Protection Inputs

Most of the pesticides consumed are used by the plant protection services
of the MDR. These are used in campaigns to control outbreaks of insect pest
which develop from time to time and from place to place. The area treated either
by ground equipment or by air have ranged from a low of about 120,000 ha in 1982
to a high of 427,100 ha in 1980. Much of the plant protection activities since
the drought have been finmanced by Canada and Germany.

Farmer procurement and use of pesticides is limited to small amounts of
insecticides and of fungicides for seed treatment. It is estimated that about
50 percent of seeds sown were treated in 1981, requiring the use of about 1.7
million 25 gram packages of fungicide. This level of use has remained fairly
static since 1975. The PIC projects the use of 2.6 million and 3.0 million
packages in 1984 and 1985.

Seed treatment with fungicide/insecticide is one of the most cost-effective
technologies available to farmers. This practice has expanded rapidly in most
Sahelian countries reach.ng levels of up tc 90 percent treatment of all seeds in
some countries. The less extensive use of seed treatment in Niger is probably
related to deficiencies in the procurement and distribution system. Outside of
project areas it is probably difficult for farmers to acquire the necessary
chemical compounds.

Only limited data is available in Niger on the impact of disease and insect
pests on crop production. In the early to mid 1970's widespread attacks of the
insect transmitted rosette disease of peanuts caused serious losses to this crop.
This together with the greater increase in prices (both official and parallel)
for millet in comparison to that for peanuts is usually credited for the precipi-
tous and continuing drop in peanut productiom.

Losses from the spike miner on millet is sporadic and can be locally serious
from time to time. Control by application of pesticides by farmers is rarely
practiced.

The cowpea generally suffers large losses from insects, especially when sown
in pure stands. Storage losses are particularly serious.

Farmer use of pesticides, other than the generalized use of chemicals for
seed treatment is mostly limited to use of various compounds for control of pests
in stored grain.

Data on the use of pesticides by categories, by Departments and by crco are
given in tables 27 and 28. It should be noted that the CA stocks and distributes
most of the seed treatment fungicide used and a limited amount and kinds of other
pesticides. In 1982 the distribution of 1,306,417 bags (25mg) of seed treatment
fungicide and 32,094 liters of two different insecticides were reported.

B I Be SN



Currently at the official price (50 CFA for Urea and 435 CFA for TSP) paid
by farmers for fertilizers (this is nov higher than paralle! market prices for
imports from Nigeria) and at the official price for grain (80 FCFA/kg) a value/cost
ratio of 4 or better has been cbtained in some 450 tests with millet, sorghum and
cowpeas in farmers fields during 1981 and 1982 by the FAO/DANIDA sponsored
national fertilizer program PNE. It is usually considered =hat a value/cost ratio
of 2 to 3 is needed for adoption by farmers.

Should procurement of fertilizers from Nigeria be curtailed or stopped al-
together, and world prices be paid, it would be necessary to either increase
grain prices considerably or continue selling fertilizers at an artificially
low price requiring a high level of subsidy. At current world prices for ferti-
lizers and at official grain prices the value/cost ratio of optimal levels of
fertilizer application would be on the order of unity. This, without taking into
account added labor cost nor the cost of distribution of the fertilizers from
the Central storage points. Grain prices would have teo be increased about 3-4
fold in order to provide a sufficient incentive for farmers to use fertilizers at
world market prices.

Some reduction in fertilizer cost could be achieved with greater and more
efficient exploitation of local phosphate deposits. This would also have the
advantage of saving on foreign exchange cost.

The project/fertilizer cost ratios could be altered somewhat with improve-
ments in the yield potential of varieties; with improvements in soil and water
management; with use of improved seeds; and with better rotatiom, cultivation
and weed control practices - in other words through the use of improved production
svstems--. However, these are yet to be developed. There has been virtually no
improvement in the recommended production package in the past 20 years. The
current INRAN research program does not offer a particularly promising outlook
for resolving these problems unless it is modified substantially and expanded.
Hopefully interaction with the Purdue and ICRISAT research groups will lead to a
better approach.

The alternative to the use of fertilizer for bringing about increases in
production necessary to meet consumption demand is to continue to expand the area
planted. This is what has been happening. Since 1974 the area planted to cereal
grains has expanded at a rate between 3 and 4 percent per vear. This accounted
for the increase in total production during that period. Yields have remained
static. After a sharp drop during the drought years, vields reached predrought
levels in about 1976. If anything there may be a slight trend toward decreasing
yields. The contribution of improved technology to production has remained
virtually nil. It can be estimated that fertilizer use may have added about omne
percent to total grain production.

Continuing expansion of the cultivated area means increasing the coefficient
of intensity of land utilization, which is already very high by Sahel standards
— reported by MDR to be on the order of 33 to as high as 76 depending on the area.
Increasing these coefficients will lead to decreasing yields and increasing soil
deterioration. There is no viable option to increasing the use of fertilizers if
productions levels are to be maintained on the medium to long term. Rectation
practices and the use of organic matter could reduce the need for nitrogen. For

the long run it is essential that every effort be made to enhancz the impact of



Category

Seed treatment 1,000/
23 gr. phgs

HCH cons

Liquid concentrates
1,000 z.

.Radcn:icidu cons
Seeds treated 1,000 tons

Area treated with pesti-
cides 1,000 hna.

Seed Treatment by Depts.
1,000 phgs.

Niamey

Dosso

Tahoua

Maradi

Zinder

Diffa

Area treatsd by Depts.
1,000 ha

Niamey
Dosso
Tahoua
Maradi
Zinder
Diffa

* Nor available

** estimated

Table 27:

1925

1,655 -
298

116.7

20.1

214.8

Use of Pesticides 1975 - 1982

1976

979
229

7.1
26.5
12.2

1.906

1977

1,519
828

99.6}
0.5
lQ.DL

76.9

1978

875
550

144.6
7.0

10.9

69.0

Daca from MpR Rappor: Anmuel de Scatic 1980

=134=-

1979

1,202
278

45.2
5.2
ﬁ‘o

154.7

164.
204.1
288.
184.8
3.
25.0

22.1
46. 6]

8.4
5.7
1 .4

1980

1,619
507

129.2
10.9
20.2

427.1

25.9
00.0
224.
428.7
4l4.1
15.9

81l.5
80.4
2 .0
26.
112.0
125.9

*
2981

*
1,710




Table 28: Use of Pesticides in 1982 by
principal crops.

Pesticide Crop

Sorghum/Millet Peanuts Niebe
Seed treatment
25 mg phgs. 945.1 208.4 152.2
1,000 phgs
Pesticide dusts
tons 118.9 1.2 12.0
'Liquid Concentrates
1,000 1lc. 29.3 1.7 5.2
Rodenticides tous 20.7 0.2 -

Coton

7.7

0.2

Others

17.2

Data from: MDR: Reunion Annuelle des Cadres Nationaux et Departementaux de 1'aAgriculr

Feb. 1983.

-] 18-



1
Table 23: Seed distribution by MDR by principal

crops - 1975 - 1982

Seeds, Tons, Years

Crop 1975

Millet 4,_75
Sorghum 227
Peanuts 8,462
Niebe 1, 25
Rice 11

1) Data from MDR Rapport

Feb. 1983

)} Data unavailable.

1976

6, 75

744

554
99

1977

704

1978

616

6,972

251

1979

129
19
7,216
161
46

Annuel des Statistiques 1980
2) Data from MDR Reunion Annuelle des Cadres Natiomaux et Departementaux de l'Agricultw

1980

162

5,159
912
79

1981 ¥

1982

40

2,048
92
6 6




Table 30: Seed Production of Primcipal Crops at five Seed Centers
1977 - 1982

Tons of Seed Produced
Center Crop
1977 1978 1979 1980 1381
Guéchémé Millet 20.3 39.7 20.5 38.25 47.6
Sorgho - - 4 - -
Niebe 4.3 23 1.1 5.7 5.2
Peanuts - - 3.7 1.3 -
Doukou Doukou Millet 11 39.2 9.9 5.8 14,2
Sorgho 0.3 0.2 - - -
Niebe ‘ 14.3 1.4 1.5 3.04 0.8
Peanuts - - 0.7 1.5 1.3
Magaria Millet 12.1 29.4 25.6 9.7 18.9
Sorgho - - ‘ - - -
Niebe 1.3 1.3 2.7 0.6 7.2
Peanuts 3.0 4.7 5.9 10.0 1.4
Hamdallaye Millet - 12.5 12.0 18.4 26.8
Sorgho - 1.0 - - -
Niebe - 7-3 302 201 3-9
Peanuts - - 0.6 0.4 a.9
Kouroungoussaou Millet - 15.3 44.1 30.7 49.2
Sorgho - 1.1 2.3 - -
Niebe - 2-6 103 205 301

Peanuts - - 0.6 7.3 4.9



Table 31: Seeds Distributed in the Maradi Productivity

Project 1980 - 1982

Crop Year: 1980 1981 1982
(Seed Tons)

Millet 48.5 _ 110.0 52.7

Niebe 61.4 100.5 56.6

Peanuts 1,574.4 2,275.2 ——

Sorghum 2.3 4.0 —



G. Seed

Although seed is an important input in agricultural production, the CA
~ does not handle production, procurement or distribution of seeds. This is
the responsibility of the MDR Agricultural Service. Table 29 provides data
on distribution of seed of principal crops for 1975-1982.

Since about 1977 the MDR has placed a great emphasis on improving seed
quality and on providing seed of improved varieties of crops, particularly
for peanuts, niehe, sorghum, and millet, to the farmers. An elaborate system
have been set up for producing breeder seed, foundation seed and several levels
of mulitiplication for production oI commercial seed for sale to farmers. This
involves the principal research statior of Tarna, a seed farm for the first
level of multiplication and six seed production centers for further multipli-
~cation. Seed are also multiplied under Center supervision by contract farmers.
 This final seed becomes commercial seed for sale/exchange with farmers.

Table 30 provides data on seed production by 5 seed multiplication centers
from 1977 through 1981.

Complete data for seed production by contract growers could not be obtained.
In 1981 however, contract seed producers, supervised by two of the Centers were
reported to nave produczad a total of 6.2 tons, 2.5 tons and 4.8 tons respectively
of seed of millet, niebe and peanuts.

Some productivity projects — specifically Maradi -- operates its seed produc-
- tion and distribution program to a large extent independently of the MDR seed
centers.

As reportéd in the 1981 conference des cadres on the National Cereals Project
the costs of producing a clean processed seed in the MDR centers were Millet:
497 FCFA/kg; Sorghum 436 FCFA/kg: and for niebe 481 FCFA/kg.

Seed are usually provided to farmers against payment in kind, however some
cash sales are also made.

The impact of seed costs on demand in the Maradi project is shown in Table
31.

The substantial drop in the amount of seed distribution in 1982 was believed
to have been the result of the increase in the exchange ratios from one tc one
' for millet and niebe before 1982 to one and one half to ome 1982.

Data on seed production and distribution for 1982 and availability for 1983
are given in table 32.

The effectiveness of the seed production program and its impact on agricul-
tural program is difficult to evaluate, because (a) that the improved varieties
are substantially better than local varieties is still debatable (b) that the
selection and processing of seeds for distribution (processing equipment is

available at only three Centers much of the seed distributed is not processed)

' result is a significant increase in germination, emergency and vigor of seedings
has yvet to be clearly demonstrated (c) it appears that the farmers do not reccgnize
a significantly clear superiority of the improved seed to justify paying a premium
for this seed.



Table 32:

Seeds: Distribution 1982, Production 1982,

1) Data from Réunion Annuelle des Cadres Nationaux et Départementaux de
1'Agriculture, February 198 3.

and availabilicy 1983 (1)
Crop/Seed/Tons

Categories

Millet Sorgho Niebe Peanuts Rice
available for distribution
82 339.8 0.9 92.0 2,048.2 636.4
Produced in 1982 3,326.0 21.5 463.2 2,589.0 700.0
‘available for distribution
83 666.3 24.6 194 .4 788.0 705.6
needed for multiplication
83 100.6 2.2 113.0 372.0 -
cted needs for distribu-
in 1983 583.2 22.9 218.3 3,612.4 707 .8



H. Summary and Conclusions

The Experimental basis underlying recommendations fer use of fertilizers
is generally very weak. More research is needed, especially on rice and other
crops grown under irrigation. Much more field testing is also necessary.

The Program National Engrais (PNE) should continue to provide results from
field tests over a wide range of soil and rainfall conditions, and should con-
tribute to filling the information gap.

Improvement in the design and implementation of applied research trials
and demonstration in the several productivity projects could add substantially
to the information base for making recommendationms.

A serious research effort should be directed towards studying the factors
which influence crop responses to fertilizers -- soil-water-plant relatioas,
scil preparation, use of organic manures, rotation with legumes, cultural
practices -— most results from field trials which have been made fail to provide
information on these conditioning factors. Consequently, it is difficult to
interpret the wide variability observed among responses. Because of this
deficiency, the extensive testing which has been done and which continues,
provides much less information than could be had.

Other factors such as the influence of certain minor elements -- Sulphur,
boron -- should also be studied.

The economics of use of fertilizers will depend to a large extent to the
degree to which crop responses to fertilizers can be improved by better manage-
ment of these respounses - conditioning factors as well as by genetic improvement
of the crop varieties. The comprehensive studies by ICRISAT will undoubtedly
contribute to this objective, especially as concerns millet.

It will not be sufficient to simply identify the factors (rotatiomns, use
of organic matter, soil preparation etc.) which enhance crop responses to
fertilizers. Rather it will be necessary to develop and demonstrate practical
production systems which incorporate the application of these factors and which
the farmers will be able to adopt.

The different products which furnish P705 should also be more thoroughly
investigated. Should the supply of simple super phosphate (SSP) from Nigeria
dry up and procurement from world market become necessary, consideration should
be given to the use of diammonium phosphate (DAP), a more concentrated ssurced
PZOS than either SSP or triple super phosphate (TSP) and in addition provides
some nitrogen. It should be noted that its official price for SSP and TSP do not
honestly reflect values. TSP should be priced at about 30 CFA/kg to be equivalent
to SSP at 85 CFA/kg.

Means for making the natural phosphate from Tahoua physically more acceptable
to the farmer and more effective in terms of immediate plant responses should be
more agressively pursued.

In other words an all-out research effort on all aspects of soil fertilicty
and related factors is a prerequisite to placing the use of fertilizers om a
sound technical and economic foundation.



The results from numerous field trials, given in some detail
in tables accompanying the text, suggest that the use under
rainfed conditions of nitrogen (N) and phosphate (P) fertilizers
on millet and sorghum in light soils, of N on sorghum in heavier
valley soils, of P on peanuts and cowpeas can be expected to
return 6-8 kg of product yield for each kg of fertilizer nut-
rients (P/N ratio). It remains to be determined if this ratio is
adequate to convince the farmer to risk the investment.

Yields of rice under irrigation results in a higher return.
However, the data available does not permit an estimation of how
high the return would be if more rational combinations of N and
P205 were used. Even with what would appear to be an excessive
use of P205 and K, P/N ratios of over 10 have been obtained in
experimental trials.

The P/N ratios observed for rainfed crops, although not
exceptional, makes the use of fertilizers profitable to the
farmer at current official prices for commodities and
fertilizers. At world market prices the margin would be so
reduced so as to provide no incentive to farmers.

It is difficult to estimate the demand for fertilizers
because this appears to have been conditioned by factors other
than crop responses and profitability. During the period 1975~
1980 the consumption of fertilizer increased approximately 30%
per year. A large year-to-year variability is observed however
which cannot be readily explained.

Since 1980 evidence of resistence to buy fertilizers due to
the elimination of seasonal credit for fertilizers and increases
in official prices has been apparent. Nevertheless, consumption
has continued to increase at least through 1982Z.

The pattern of consumption appears to leave much doubt as to
the farmers motivation and/or his perception of the value of
fertilizers. Graduates from CPR's, CPT's and CFJA's have not
consistently continued to apply the so-called improved
technology, including the use of fertilizer, taught and practiced
in the training institutions. The graduates from the earlier
classes usefewer o0f the recommended practices than the more
recent graduates. There appears to be a great deal of selectivity
whether purposeful or otherwise, in the application of different
elements of the technology packages for which explanation is
rarely available. In other words, the basis for demand for
technology elements, including ferilizers, is not well
understood, noris it likely to become so through the existing
approach to data collection and analysis.

That price is an important factor was clearly demonstrated
by reduction of purchases from official sources in 1981 and 1982
and probably in 1983. The switching of purchaser from official
sources to cheaper parallel market sources became clearly evident
in 1982 and again in 1983.
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The availability of credit also impacts on demand. It is not
possible to separate the impact of prices from that of suspension
of credit which occurred in 1981l. The lack of credit may account
for thepartial use, i.e. only a portion of a farmer's cropped
area will generally be fertilized. Whether this is simply a
reflection of lack of liquidity, a hedging of risk, or a
calculation of probability of timely seeding or weeding etc., is
not possible to determine on the basis of available information.

The use of fertilizer is still insignificant in relation to
its potential use assuming current levels of profitability
continues. The contribution of fertilizers to production is still
minimal, perhaps on the order of one percent of total production
for millet (approximately 50 percent of all fertilizer nutrients
are used for millet). Although this may be considered important
if it is viewed in terms of an absolute addition to cereals
production in the order of 10,000 to 15,000 tons per year, it is
less impressive relative to the long term strategy for food self-
sufficiency under which much of the investment in food production
projects was initiated. That strategy, originally spelled out in
1975, called for improved technology to meet the countries
requirements for an incremental cereals production increase of
30,000 to 40,000 tons per year by 1990. In implementing that
strategy, the GON calculated that 32,000 MT of fetilizer would be
required by 1981, 66,000 by 1986, and 104,000 by 1991. The last
Five Year Plan was somewhat less ambitious, but according to
Departmental estimates fertilizer use should have reached 23,650
MT by 1983. Therefore, the low use of fertilizer, and the low
calculated contribution to production, must raise some concern
about the effectiveness of the production strategy. This will be
even more of a concern if it becomes neccessary to procure
fertilizer at world market prices. Demand would virtually dry up
except for use on crops under irrigation and for speciality crops
which occcupy very small areas.

The consumption of fertilizer is low in comparison to the
total hectares of land cultivated. However, it should be noted
that an increase of 1% in production can make a significant
contribution to foreign exchange savings for Niger. Consider:
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Fertilzer Cost

* Estimated consumption of fertilizer = 12,000 Tons
* 50% used on millet = 6,000 Tons
* Delivered Price/ton = 65,000 CFA

* Investment cost 390 million CFA
Returns

13,000 Tcns

* 1% of total production

* Value of millet at 80 CFA/kg 1,040 million CFA

*Net gain = 650 million CFA

The treatment of seed is the most widely used plant
protection practice used by farmers. Improvement of stands of 20-
30% have been reported for millet and peanuts. The cost of the
treatment is almost insignificant. The amounts used in recent
years 1is sufficient to treat about 50% of all seed sown. The
fact that use of seed treatment chemicals have remained static
for the past 8 years suggests that there are other factors
besides agronomic and economic ones impeding further use.

Most other pesticides are procured by the MDR and applied by
the agricultural services as pest outbreaks occur. There is
virtually no systematic control of pests on crops other than
cotton and pure cropped cowpeas by farmeres.

Seeds of improved varieties of crops and improved processed
seeds are provided to growers by the agricultural services. Seeds
are either sold or provided on an exchange basis. The amounts
reported to have been distributed during the period 1075-1982
varies greatly from year to year for the different crops. It is
probable that during the earlier years of this period seeds of
local varieties were distributed as well as those of improved
varieties.

The amount of seeds reported to be distributed in 1982 was
sufficient to have seeded about 25 percent, 35 percent, and only
a trace of the area sown with millet, peanuts and sorghum
respectively. The distribution of niebe seed was sufficient to
plant from 10 percent to 20 percent of the area depending on the
density since niebe is almost always produced in mixed stands of
varying density.

The supposed improvement of performance of seiected seeds

appears not to have provided a sufficient incentive to farmers to
pay much of a premium for such seed.
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Appendix 1
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TABLE A-3EVOLUTION OF 1 IOUSEHOLD BUDGETARY EXPENDITURES

(in U.S. Daollars)

Canton of | 9 3 Canton of 4 Canton of
Expenditures Kantche, 1956 Maradi, 1962 Maradi, 1965 (rogo, 1978 Mirrla, 1979
Category (N=182) (411 3) (N=34) (N=15) (N=14)

Percert Percent Percent Percent Percent
I o0d 25 24 4 3 315 40 557 24
Adornment 19 14 147 i9 343 15
} 19 } 18 ~

¥ lousehold 14 10 42 5 166 1
Gifls 4% 34 77 57 89 12 768 33
Investiments 9 12 21 16 186 24 475 21
Oiher 2 12 0 0 0 0 0 0
Toial 3G 100 135 100 7179 100 2309 100

(i. Nicolas 1962; 2. Malnet and Niculas 196%; 3. Nicolas, Downensche and Dan Mouche 1968; 4. Amould 1962a.)

Cited in §.1.P.



Appendiz 3

TAGLE -3 EVOILLUTION OF HOUSEHOL.D BUAYGETARY REVERUES
(in U.S. dollars)

Canton of A 2 Canton of A Canton of County of Fauily ol

fleverwe Kantche, 1956 Maradi, 1962 Maradi, 1965 fhoyo, 1970 Mirvia, 1979 Tanoul 1927 Mol iweyee, 1911
Category (N-182) (=11 3) (N=34) (N=15) (Ne14) (N=46) = _(M:42)

Percent Percent Percent Percent Percent Percent Percent
Agricultural Produce 13.20 27 41 46.34 33 16} 21 76 4 56.08 17 3,22 9
Livestlock 2.80 6 L} 2.96 2 325 42 237 12 38.66 11t 54,44 12
Crafts and Coamerce 21.2¢ 44 35 57.%) 41 144 19 1204 63 .10 22 115.55 21
Gifts and Loans 11.20 23 2l 34.16 24 63 a 362 19 82.66 24 .24 24
Other 75 10 36 2 89.33 26 119.41 a0
Total 48.40 100 100 140.76 100 768 100 1915 100 342.63 100 42910 Hu

(1. Nicolas 1962; 2. Mainet and Nicalas 1965; 3. Nicalas, Doumaznsche and Dan Mouche 1968; 4. Arnould 1982a;
5. Sulter 1982.)

Clited in S.IL.1.



Appendix 4

TABLE A-4 Average Monthly Price of Millet,
Niamey Market (CFA/kg)

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
1961 16 18 20 31 28 25 23 18 16 21 17 13
1962 16 19 18 22 25 17 21 20 18 15 17 20
1963 16 1S 15 1S 15 16 23 20 20 16 14 13
19¢4 14 15 14 16 16 16 19 17 15 15 15 15
1965 14 14 14 16 18 17 18 19 17 18 17 22
1966 24 27 .31 35 40 42 sS4 43 38 26 20 17
1967 22 22 , 22 22 23 21 23 23 23 20 15 17
1968 17 14 16 16 15 15 - - - - - -
1969 22 44 47 - 24 - - - - - - -
1970 23 22 27 26 26 29 16 32 32 26 22 22
1971 20 26 26 29 29 31 31 35 24 27 28 27
1972 28 26 36 31 32 32 32 37 35 35 32 36
1973 39 40 47 sS4 64 61 58 60 51 S5 61 44
1974 45 44 43 51 42 38 33 43 37 31 31 33
1975 30 46 40 43 37 43 39 40 39 33 32 38
1976 39 48 54 48 57 60 47 50 47 S50 63 60
1977 51 S7 65 6L 59 67 72 76 60 68 63 63
1578 73 75 83 85 92 64 107 19 c3 87 83 85
1979 85 83 83

-

Source: Government of Niger, Projet de Routes Rurales en République du Niger,

Etude de la Commercialisation et du Stockage des Produits Agricoles,
Ministére des lravaux Publics des Iransporte et de l'Urbanisme

University of Michigan, Marketing, Price Policy, and Storage of Food
Grains, Volumes I and II, CRED, CILSS, Club de Sahel, August 1577

Government of Niger, Statistiques, Economiques, et Monétaires, BCEAOQ,
Niamey, various issues

Government of Niger, Bulletin de Statistique, Service de la Statis-
tique, Commissariat Général au Développement




TABLE B-4 Cowpea Price Series, Niamey Market
(Million CFA)

Year Months

3 F M A M J J A S 0 N D
1970 22 24 29 25 31 28 35 35 33 % 25 25
1970 25 36 41 49 27 56 44 S0 41 63 56 50
1972 56 71 51 60 58 60 62 73 67 56 S8 43
1973 53 S6 58 6 11 91 16 12 86 91 60 82
1974 54 44 68 96 86 76 9. 168 167 116 ST S4
1975 52 98 82 98 72 78 95 6 14 63 57 6l
1976 53 61 71 75 71 63 - 8 80 10 S0 56 37
1977 62 74 59 76 18 80 82 75 133 8 93 87
1978 88 90 109 104 159 148 167 122 139 155 100 100
1979 82 96 - - . - - - - - - -

Source: Government of Niger, Projet de Routes Rurales en République du Niger, Etude
de la Commercialisation et du Stockage des Produits Agricoles, Ministére d;s
Travaux Publics des Transports et de l'Urbanisme, January 1978

Government of Niger, Statistiques, Economiques, et Monétaires, Various Issues,
BCEAO, Niamey
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TABLE A-5 Household Cash Expenditures:

Village "Y" - Matameye Arrondissement (Zinder)
Per Household | Per Capita % of
(CFA) (CFA) Subtotal |{% of Total

1. All foods 47300 6900 39 30

millet 12800

scrghum 2600

meat 8100

milk 7500
....other foods 18400 el R
2. Housing 16700 2400 i4 10

local HH items 4300

manufactured items 10000

wood 700
-..kerosene ___ {4 . 1700 .. SO S
3. Clothing | 17800 ___ | _ 2600 b 15 ____}.1i
4. Sexvices ________.__.l.. 2600 ______. ...400 L SR 2 .- -—-
S. Miscellaneous 37000 5400 30 23

loand given out 4800

loans reimbursed 5000

gifts 22600

taxes - 2200

others 2400
A. SUBTOTAL:

Family Expenses 121400 17600 100 76
6. Farm Cash Expenses 15300 2200 40 10

salaried labor 2200

plow or cart renting 1300

fertilizer & fungicide 4600

seeds from UNCC of buy] 5900
_...teels L. I 1300 ]
7. Livestock Purchases 22800 3300 60 14

animal purchase 14600

animal maintenance 8200
B. SUBTOTAL:

Agricultural Inputs 38100 5500 100 24
TOTAL HOUSEHOLD -
EXPENDITURES (A & B) 159500 23200 100

SOQURCE: Sutter (1980)




Appendix
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TABLE 8-5 Household Cash Expenditures:
Village "Z'" - Tanout Arrondissement (Zinder)

Per Household|Per Capita % of
(CFA) (CFA) Subtotal | % of Total
1. All foods 42900 6600 A8 41
Millet 17200
Sorghum 1900
Meat 2400
milk 1600
....Other foods __ ________ Lo . lssoo) j I
2. Housing 10500 1600 12 10
local HH items 1500
manufactured items 8400
wood 200
--._kerosene . 4000 b
s._Clothing | 16800 ______ | 2600 | 18 | 16 ____
4. Services . _________ 600 _______ Jreo 1\ 1 1 i
Miscellaneous 19300 300 21 18
lecans given out 1200
loans reimbursed 6200
gifts 50090
taxes 1400
others 1500
A. SUBTCTAL:
Family Expenses 90100 14000 100 86
6. Farm Cash Expenses 2700 400 15 3
salaried labor 1500
plow Oor cart renting 0
fertilizer § fungicide 0
seeds bought 900
__..teols o ____ B I 3008 ... B IS
7. Livestock Purchases 11300 ( 1700 81 11
animal purchase 10500
animal maintenance 800
B. SUBTOTAL:
Agricultural Inputs 14000 2100 100 14
TOTAL HOUSEHOLD
FXPENDITURES (A § B) 104100 16100 100 100
|
SOURCE: Collion (1980)




