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Summary 

This project is part of a multi-dknor effort to improve the capacity 

of the national marketing board of Senegal (ONCAD) to store and market
 

locally-produced millet and sorghum. 
The USAID project has financed
 

1) the construction of 23 warehouses with a total storage capacity of
 

30.000 metric tons and 2) a training program (carried out under contract
 

by KSU) to provide technical training in food grain storage practices.
 

ONCAD was expected to effectively administer a grain buying program and to
 

balance annual supplies between surplus and deficit areas within the
 

country.
 

While the project has fulfilled a major objective of constructing the
 

specified MT grain storage capacity, the use of design criteria inappro­

priate to local climate and conditions, as well as reliance on U.S. 
-


imported rather than locally-purchased materials, has led to unnecessarily
 

high building and maintenance costs and warehouses deficient in many aspects
 

of construction. 
A major fault lies in USAID's failure to review and modify
 

the AAPC warehouse plans in view of local considerations and recommendations
 

from outside groups. 
To date, USAID has still Only provisionally accepted
 

the warehouses from the builders and is withholding 10 percent of the cons­

truction costs pending the completion of essential work.
 

The USAID-financed training program included the following elements:
 

- Long-term training in the U.S. at KSU for three Senegalese ONCAD
 

trainees.
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- Tilree summer sessions for ONC, I empl.oyees It KSU 

- An in-country "train Ihe trait,'rs" 'prowri;im cotducted by KSU 

- Tri nrig coursps in Dakar for rorinerci al agets, storekeepters 

and pest control agents, conducted by CAA.
 

On the three students sent for U.S. long-term training, one has been
 

placed as an engineer for CAA, where his skills are reasonably well utilised;
 

another is working for the Marine Authority and thus is of no benefit to
 

the agricultural sector; and 
a third is scheduled to return to Dakar in
 

December 1982.
 

The KSU summer courses have been judged to be somewhat inappropriate
 

to students' needs in that they focused too heavily on marketing practices
 

and techniques, areas more suited to senior-level employees able to
 

influence government policy.
 

Both the KSU incountry trainign program and the CAA courses were suc­

cessful in attaining their objectives. The KSU program got off to a slow
 

start, but once underway, ran smoothly, with the support and guidance of
 

the USAID Grain Storage Advisor contributing significantly to its success.
 

Delays in clearing some of the project equipment through customs
 

have had a detrimental effect on the training program, causing furstration
 

among returned trainees who lack access to the equipment in which they are
 

skilled and creating a need for retraining once the equipment arrives.
 

With the dissolution of ONCAD in October 1980, the grain buying and
 

storage activities of that organization were transferred to the CAA.
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The collapse of ONCAD and the inabilily of the CAA to efficiently purchase, 

store, manage, and market miltet. in !:r:ncgal 1,as been the major reason for 

the cost incffectivettess of the projerct. in gcrrlI and of the millet.
 

program in particular.
 



EVALUATION METHODOLOGY 

This evaluation was conlucted to assess tie quality of grair storage 

warenouses and technical training financ:ed undvr this 1loiject as well as 

to examine the effectiveness of Se,egal's food grain marketing program.
 

The primary purpose of the evaluation was to assess the need to revise
 

project objectives and approaches to reflect local conditions and address
 

current problems. The investigating team assembled by USAID included a
 

grain storage advisor, a grain storage/extension specialist, and an agri­

cultural economist. The evaluation involved the study of documents,
 

technical papers, correspondence, and course timetables; discussions with
 

participating donors, private organizations, and government departments;
 

field visits to grain storage and handling facilities in a wide range of
 

climatic zones; and interviews with trainees in the project's training
 

programs at all technical levels.
 



EXTERNAL FACTORS 

GRAIN MARKETING AND STABILIZATTO, PROGRAM 

This project was based on the underlying assumption of a strong commit­

ment and capacity on the part of ONCAD to effectively -administer the bying
 

of local millet for a security stock and price stabilization program. 
The
 

two most detrimental external factors hindering project success have been
 

the collapse of ONCAD following reports of corruption and inefficiency, and
 

the inability of its successor, the CAA, to efficiently purchase, store,
 

manage, and market millet in Senegal. 
At the time the CAA tookover the
 

grain marketing program, it was a small organization handling only distri­

bution of donated grain and having no experience in the field of graim
 

commercialization. 
 It now appears that CAA management was neither motivated
 

nor equipped to handle the grain marketing program; as a result, it sent
 

misleading signals to millet farmers, purchased millet in a manner that
 

exacerbated price instability, and failed to build a reserve stock of grain.
 

In addition, as of May 1982, it had purchased only about half of the 70,000 MT
 

originally promised. 
Owing to these external factors, the 1981/82 millet
 

harvest has led to a costly overproduction of millet at the expense of invest­

ments in lucrative crops such as groundnuts and rice.
 

TRAINING COMPONENT
 

• After the dissolution of ONCAD, project trainees joined either the
 

CAA or SONAR. As SONAkis not involved in the handling of graim, the
 

usefulness of project training cannot be evaluated and is not directly
 

applicable to this project.
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* One long-term training candidatto joined the Marinie Authority upon 

completion of his training; thus his t,-,iniig ,'ust be corisidered a loww to 

the agricultural sector and to the project. 

* Unforeseen delays in clearing project equipment that was demonstra­

ted in training programs has hindered the success and applicability of the
 

training.
 

INPUTS
 

Project inputs have been largely accomplished as scheduled in the PP,
 

with some modification. For example, with the demise of ONCAD, training
 

courses geared toward its employees were directed to personnel of the DGPS
 

of CAA. The length of short-term in-country training sessions was reduced
 

from courses of one-month to one-week duration, a change deemed wise by the
 

evaluation team. In addition to the training inputs outlined in the PP, the
 

CAA has proposed a number of training courses and studies aimed at addres­

sing the needs of quality control agents, cooperative and pest control
 

personnel, private sector companies, and storekeepers. TheO/aluation team
 

supports the concept of an integrated pest control program under the super­

vision of the CAA technical department.
 

In terms of warehouse construction inputs, project personnel decided
 

to accelarate the warehouse construction program from the planned three
 

building phases of 10,000 MT capacity to a single continuous phase of
 

30,000 MT. This move was made in light of Government grain buying achieve­

lents at the time of the first project evaluation in 1979.
 



OUTPUTS
 

A. Warehouse Construction
 

Construction of the 30,000 MT ot 
grain storage capacity specified for
 

the project was completed on target. Because of design flaws and deficien­

cies in construction, however, USAID has only provisionally accepted the
 

warehouse from the contractors and is withholding 10 percent of construc­

tion fees pending further alterations.
 

B. Training Program
 

The training program originally outlined in the PP was modified conside­

rably after the collapse of ONCAD, the intended target of training efforts.
 

The following table provides a comparison of the training program, outputs
 

as specified in the PP and the modified outputs of the project.
 

- Of the three candidates sent for U.S. long-term training, one is 

working as an engineer for CAA, one is with the Marine.Authority, and the
 

other has not yet completed his training.
 

- Three groups of trainees, all CAA or SONAR employees following
 

ONCAD's dissolution, received short-term training at KSU's summer courca
 

in 1976, 1978, and 1981, surpassing project goals.
 

- Althpugh the in-country training program was judged successful by
 

participants and evaluators, the total number of trainees 
was substantially
 

below PP goals. In lieu of the ONCAD secco warehouse managers, project
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Type of Training 


Long-term U.S. 

training (KSU)
 

Short-term U.S. 

training (KSU)
 

Short-term in-country 

training (USAID in 

conjunction with 

various GOS 

departments) 


In-country "Train 

the trainers"
 
Course (KSU)
 

Number of Trainees
 

PP 


3 


13 (ONCAD & ITA) 


ONCAC 

54 fumigators ­

47 reserve warehouse 
manAgers 

6 central warehouse 
managers 

500-600 secco. 
warehouse managers 

Not specified in PP 


Actual Project
 

3
 

19 (CAA and SONAR)
 

DGPS*
 
40 warehouse managers
 
10 quality control
 

agents
 
10-20 fumigators
 
20 coop. commercial
 

agents
 

15 CAA employees
 

* Direction de la Gestion des Projets de Stockage. 



personnel dticided to provi tralin fl o soo''1,1ri'tC'Al eIouperat ive 

agents, but to date only 20 have recv;vfod stidi trai.ning, 

C. M r:keting Program 

Primarily owing to the failure of ONCAD and its successor, the CAA,
 

to effectively administer the grain storage and marketing program, key
 

verifiers of end-of-project success were not fulfilled, including the
 

following:
 

increased quality of grain stored;
 

- annual grain losses reduced to five percent annually; 

- rational management of grain stocks; 

- assurance of 10,000 MT of cereals stocked during normal rainfall 

years.
 

The GOS failed to purchase the promised amount of grain for the secu­

rity program. At the last year of the project (1981/82), the CAA had
 

purchased only about 34,000 MT of the 70,000 specified for the program and
 

only 16,000 of that was sold to 
the CEE for export to other Sahelian
 

countries.
 

PROJECT PURPOSE
 

The stated purpose of this project was to increase the capability of
 

the Government of Senegal's national marketing board (ONCAD) to store and
 

market locally-produced millet and sorghum.
 



PROJECT GOALS/SUBGOALS
 

- Finance construction of 30,000 lIT of gratn storage warehotses over
 

a three year period in three phases of 10,000 MT.
 

- Finance in-country and overseas 
training in grain storage managemnent
 

and cereals preservation science for 715 ONCAD management and technical
 

personnel.
 

-
Provide external training assistance to organize and facilitate the
 

training, grain storage, management, cereals preservation, and storage
 

facility construction.
 

- Provide short-term technical assistance as needed to advise ONCAD on
 

mechanisms for price policy and food grain marketing.
 

PROJECT BENEFICIARIES
 

As a result of the mismanagement and inefficiency of the millet marke­

ting and storage program under ONCAD and the CAA, small rural millet farmers
 

and consumers, the project's intended direct beneficiaries, have obtained
 

zero benefits from this project. The project's main premise was not fulfil­

led: That it would aid the rural poor by creating a grain reserve for
 

distribution to deficit areas during times of inadequate local production,
 

this driving down high local prices and reducing t.he burden on the rural
 

consumer.
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In the absence of recent severe drought, it is not possible to judge 

the effectiveness oIP the current storage progrin in aiding drought relief 

efforts that would certainly benefit this, target group. 

The project may have stimulated indirect and induced benefits through 

employment and knowledge gained by the local population involved in millet 

p hasing, marketing grain storage, and warehouse construction. Yet it 

failed to benefit the Senegalese economy and population as a whole in the 

measures outlined in the PP, which included relieving constraints to the 

large-scale commercialization of millet, providing a security buffer stock 

pf grain, stabilizing millet prices, raising production incentives, and 

promoting self-sufficiency by eliminating the need for large imports of 

rice and other grains and increasing the local supply of more reasonably­

priced and domestically-produced commodities.
 

UNPLANNED EFFECTS
 

None.
 

LESSONS LEARNED
 

1. To ensure that werehouses are built to suit local climate and
 

construction technologies in the future, USAID should carefully review and
 

evaluate plans submitted by contractors, seek and consider recommendations
 

from outside experts and sources, and modify warehouse plans accordingly.
 

2. USAID should encourage the use of local materials and labor of
 

acceptable quality in warehouse construction whenever possible to keep costs
 

down and stimulate the local private sector.
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3. IJSAID lolnilfl w l. FLh[ia , of aId payment for contrac­inal ptanu(' 

tors' work until warehouses meet desir:zi qua litv taidarcls. 

4. Training programs in administ rntion aril grain marketing techniques 

should be geared toward executive management, heads of departments, regional
 

coordinators, and other capable of affecting government grain policy.
 

5. Careful attention should be paid to ensure that the one remaining
 

long-term U.S. trainee and future long-term participants are placed in
 

positions within the CAA that fully exploit their training and skills.
 

6. Section VII of this evaluation offers a series of detailed recom­

mendations for a price stabilization and food stock strategy that would
 

fuel a successful grain marketing and storage program such as the GOS has
 

been unable to maintain up to now. Major recommendations include stres­

sing the trade aspects of food self-sufficiency and shifting the current
 

emphasis from import substitution to a diversified export promotion;
 

building adequate physical infrastructure, marketing data, and communica­

tion bases; providing the CAA with operational guidelines for financial
 

management and a mandate for autonomy and independent funding; expanding
 

or diminishing the CAA's security stock level on the basis of its manage­

ment of the grain program over the next few harvests; and encouraging a
 

diversified system of credit and savings, marketing structure, and distri­

bution institutions.
 

COMMENTS
 

Lists of evaluation participants, persons, contacted, and references
 

consulted are provided in the Section VIII annexes of this report.
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I. INTRODUCTION
 

The Seyiega! Grain Storage Project consti.tuL es the All) input tn a mijor 

the .tI:ional mark.tingmulti-donor e[ort to improve the capi1 iilLy ol 


board of Senegal to store and market locally produced millet and sorghum.
 

Through this project USAID has financed the construction of 30,000
 

metric tons of storage capacity and carried out a training program to
 

improve food grain storage practices. The total, initial cost of the
 

project was 11,147,000 $U.S.; of this amount, 4,900,000 $U.S. was for
 

warehouse construction, training for management and technical personnel,
 

and technical assistance on pricing policy and food grain marketing.
 

The authors of this report were mandated to review the accomplishments
 

of the project and also to provide the storage organization with working
 

recommendations for further improving the use and management of the storage
 

facilities provided under this project.
 

The terms of reference used for this evaluation were as follows:
 

determine whether the project's major premises and assumptions
* 


remain valid, modifying and changing them where they do not;
 

• evaluate the need to revise the objectives and approaches of the
 

various components of the project;
 

compare the level of project inputs and outputs as of 31st May 1982
* 


with those projected in the project paper (PP) explaining any discrepancies;
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• detormine the cuIss or c haugc ii projeut iindicantors thot hiave 

occurred since its Inception; 

• determnue to whit extent projerct. otipti.; need to he reviqeId to make 

them a more realistic reflection of the current situation and the present 

rate of input delivery. 

An investigating team made up of a grain, storage advisor, a grain
 

storage/extension specialist, and an agricultural economist was assembled
 

by USAID for a period of approximately 30 working days to carry out this
 

evaluation.
 

II. SUMMARY OF RECOMMENDATIONS
 

A. Warehouse Construction and Design
 

1. Upgrading of Current Warehouse
 

• modify ventilation system.
 

• replace doors
 

* fill in joints between walls and roof supporting frame.
 

• improve site and access roads.
 

* furnish office space and watchman's quarters.
 

* ensure that contractor's responsibilities are carried out
 

or enlist new contractor to correct warehouse deficiencies
 

(see Annex 11).
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2. Guidelines for Future War, bouses 

* 	 Design warehouses to sttiL local clitnate and const :uctlon 

Technologies.
 

• 	Encourage use of local materials and labor.
 

• 	Install side windows instead of skylights.
 

• 	Avoid roof insulation; use aluminium sheeting or asbestos
 

cement roofing;
 

• 	Bury roof supporting columns in warehouse walls.
 

• 	Construct suitable doors and ventilation system.
 

• 	Cast foundations and floor slabs to prevent termites.
 

• 	Do not surpass 1,000 MT capacity warehouse size.
 

• 	Provide office space and watchman's quarters.
 

• 	Withhold final acceptance and payment to contractor until
 

warehouse quality judged acceptable.
 

III. PROJECT DESCRIPTION
 

A. Background
 

Senegal is politically stable, sub-Sahelian country somewhat sensitive
 

to drought and terms of trade movement.
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In the early 1970's, te COS begr,, to parti, ipa te lu foreign owned 

enterprises and the investmetit rate dr Iiid, A hi otigh there w:am some 

economic recovery from 1973 to 1977, by the laitc 70's,. low economic gro.wti 

was being maintained by external borrowing and grants. in 1980, following 

a bad harvest, the GDP fell 4 percent to its 1977 level. External borrow­

ing in the face of a trade deficit generated a financial crisis, and con­

tinued external assistance today remains critical to the economic health
 

of the country.
 

Senegal has been described as on the borderline between low and
 

middle income African countries, with a GDP per capita in 1979 of 430.
 

This figure is misleading, as 70 percent for Senegalese work in the rural
 

sector at an estimated $40 - $100 per year. The dynamic and bustling
 

capital of Dakar enjoys a relatively high per capita income of over
 

$1000 per year.
 

Most of the rural population resides in the central and southern parts
 

of the country. It is mainly engaged in growing groundnuts (the principal
 

export), millet (the principal grain consumed in the rural sector) and
 

livestock. Arable land is still available, and there is a great potential
 

for irrigation in the "Fleuve" region of the Senegal River Basin. At
 

present this is the main rural deficit area.
 

Government policy has aimed to diversify exports (away from the relati­

vely volatile international groundnut market) and to increase domestic
 

production of non-rainfed agriculture foL loca consumption. A major aim
 

has been to reduce dependence on food imports, particularly rice.
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A number of pnra-public enterpris'. dealing vitii mirketing, st1orage, 

extension, and credit have developed over the years supported to a grrater 

or lesser extent by foreign donors. 

B. 	Training
 

. Promote in-country training programs (courses and seminars) for
 

executive management, heads of department, and regional coordinators in
 

appropriate administration and grain marketing techniques.
 

* Ensure that the Senegalese grain storage technologist at present
 

undergoing training at the KSU is suitably place when he returns to Senegal
 

in December 1982.
 

C. 	Price stabilization and Food Stock Strategy
 

* Stress the trade aspects of food self-sufficiency strategy and
 

shift the current emphasis from import substitution to diversified export
 

promotion.
 

* 	Encourage private traders.
 

* 	Provide timely regional marketing (price) data.
 

Create an effective system for disseminating market information.
 

Increase the expansion rate of physical infrastructure (market
 

roads and the communication system).
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• Encourage a divers if ied sVi ten oF Ci cdit: and saviIgs , marketing 

structure, and distribution institutions.
 

B8uild a better informatioo base.
 

. Intensify efforts to improve millet quality control and increase
 

usage of standard weights.
 

• Encourage productive alternative uses for current and anticipated
 

unused or underutilised millet storage.
 

• Provide the CAA with operational guidelines for good financial
 

management and a mandate for self support.
 

• Obtain good executive leadership with a strong commitment to the
 

program.
 

• Cease the practice of giving away millet.
 

• Encourage improved home storage technology through better exten­

sion services.
 

• Remove fertilizer subsidies.
 

• Provide CAA autonomy and independent funding.
 

• Use appropriate (warehouse) design and- local or African-made
 

parts and services.
 



-2 3-


On the basis of good or boh! rnaagoment of the svst.m over the 

next few harvests, expand or diminust CAA's security stock level and t1hus 

its ability to intervene in the millet market. 

Other, more specific recommendations for the CAA are outlined in the
 

main text.
 

D. Use of AID funding
 

• Upgrade the existing warehouses.
 

• Audit the AAPC Al Sand Inc. contract.
 

. Support (by eliminating financial constraints) the on-going CAA
 

technical training program.
 

Senegalese industries have, for the most part, been directed toward
 

supplying backward linkages to the agricultural sector such as groundnut
 

milling and cotton textile production. For a recent, in depth description
 

and analysis of Senegal's economic problems and plans the reader should
 

consult USAID Country Development Strategy Reports for 1981 and 1982.)
 

For many years Senegal has depended on imported rice and wheat to
 

support its urban population. The rural peoples have generally been self
 

sufficient in food and have produced peanuts as a major cash crop. A
 

delicate balance between production and consumption was broken by the
 

1972/74 drought when imported food grains were required in greater quan­

tities than usual. Storage facilities were purportedly indadequate to
 

handle this extra grain.
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Since the dro.ught, it haI been th pol .v (1 CI LSS Vo eltcoo rage dono rs 

to finance the establishment of grin rreervws iniall S;ihel.ian coiltri s. 

While geographicallly, Senegal occupics a relatively favorable poitio; -

A 
the Government of Senegal feels the country should have a gran reserve of
 

70,000 MT.
 

Although Senegal suffered grain crop reductions during the drought, it
 

is far better situated to deal quickly with emergenies of this kind than
 

inland states such as Mali, Niger, and Chad. Firstly, although refugees
 

from Mauritania may pose a problem, it does not have a large, nomadic popu­

lation of its own, depending traditionally on anumal products for sustenance
 

(such groups are invariably hit hard by drought, and in turning to grain as
 

a food substitute, they increase demand at a time when supplies are short).
 

Secondly, Senegal's major deficit population is urban and concentrated
 

around its major port where is is regularly supplied on a pre-planned
 

basis with imported wheat and .rice. (The population of Dakar is less
 

dependent on local millet than other, major, Sahelian towns such as Bamako,
 

Mali). Thirdly, Senegal's main rural deficit area, the "Fleuve", enjoys
 

good communications with port of Dakar and the major centres of production
 

by means of a tarmac road system. Thus, grain supplies can be imported
 

and distributed far more quickly than in most other Sahelian states, which
 

are forced to rely on tenuous road and rail links with the coast and the
 

good will and cooperation of other African states.
 

Despite Senegal's relative grain security, however, there are several
 

reasons for establishing grain (mainly millet) reserves based on a local
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buying program. Four reasons cited bl the COS include: I) to relieve the. 

adverse effects of crop reductions due to drouglht and natural causes 

(discussed above), 2) to provide mil. t as anIaltCrnatiV to peanits-r a 

cash crop for farmers, 3) to reduce dependency on grain imports to conserve
 

foreign exchange, and 4) to provide an infrastructure for a millet price
 

stabilization program.
 

Accordingly, the GOS sought and obtained the cooperation of USAID and
 

other grain donors (principally the FRG) in providing the necessary infras­

tructure to support such a program.
 

At the project's inception, the government organization, ONCAD was
 

understood to have a "proven" capability in handling peanut and imported
 

grain marketing. It was thus decided that this organization should handle
 

the millet reserve and price stabilization program.
 

The project's original objective was to cooperate with other donors
 

in helping ONCAD to establish grain reserve stocks 1) by increasing grain
 

storage capacity and 2) by providing technical training to personnel
 

charged with managing the warehouses and protecting the accumulated stocks.
 

This combined package supported AID's policy, following the drought of
 

linuing suitable training programs with the provision of storage facilities
 

The building progralAof the project was designed to be flexible to accomo­

date increases, allowing for a more rapid expansion if high cereal supply
 

should dictate it. ONCAD, in turn, would be expected to effectively
 

administer a grain buying program and to balance annual supplies between
 

surplus and deficit areas within the country.
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To encourage what was then consirlrd to be a str-rig cominitmeniL by ONCAD 

to buy local millet for a security stock and price stabilization program, 

USAID agreed to provide 30,000 MT of storage capaci'ty over a three yeer­

period as well as associated overseas and in-country technical training.
 

This agreement was based on the understanding that the GOS had sufficient
 

financial resources to purchase the grain and manage the program effectively.
 

The buildings, consisting of seven 2,000 MT and sixteen 1,000 MT ware­

houses, were to be constructed in three phases of 10,000 MT each. The
 

program would be reviewed annually and linked to GOS grain buying achievement.
 

Without neglecting rural deficit areas, the project would concentrate
 

warehouse construction on good routes of communication in the main produc­

tion areas, thus facilitating stock rotation. In the extreme south, where
 

high humidities favor more rapid grain deterioration, wherehouse capacity
 

would be kept to a minimum.
 

To fill senior technical staff positions in ONCAD, USAID agreed to
 

train three Senegalese at the university level in the U.S. Training would
 

be offered for one student in the field of economics and grain marketing
 

and for two others in grain storage and preservation.
 

Middle level, in-country, and overseas training would be provided by
 

the Food and Feed Grain Institute of Kansas State.University under contract
 

to USAID. ONCAD personnel would continue to attend summer courses at KSU. +
 

+ 	(A group of ONCAD personnel attended the 1976 session in Kansas as
 
pre-project training).
 



An in-country traini ng program wouild iiplpflvinnl tIis trnining. The objecc­

tive was Lo e, Labl:,h a nuicileus of LIt'll.callv competent perqonnel whn 

could then trai.n and supervise lower l vel staff. 

An AID financed Grain Storage Advisor would provide technical assistance
 

in Senegal. The advisor, atteched to ONCAD, would be responsible for coor­

dinating and supervising project implementation.
 

Other inputs promised by USAID included essential equipment, vehicles
 

(including two for mobile training purposes), short-term technical assis­

tance on pricing policy and the marketing of food grains, and supervisory
 

engineering services for the building program.
 

IV. STATUS OF PROGRAM
 

A. Overview
 

Annex VIII-6 presents a detailed timetable of events, including a
 

project implementation outline. Project activities in Senegal did not
 

begin until the GSA arrived in Senegal, about 18 months after the project
 

agreement was signed by the GOS.
 

The GSA participated in the first project evaluation soon after his
 

arrival. In light of Government grain buying achievements (108,000 MT in
 

1978/79), USAID decided to accelerate the warehouse building program. The
 

steel framework for the first 10,000 MT of warehouse capacity was by then
 

in the port of Dakar.
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The decision to accelerate the warleouse biilding program resulted in 

a continuous construction schedule from lave I1)79 tintil December 1980 lit 

proved difficult to monitor progress, .iud quality control suffered. _he­

warehouses still have only been provisionally accepted from the builders,
 

and 10 percent of the construction cost has been withheld pending the
 

completion of essential work.
 

With the dissolution of ONCAD in October 1980, the grain buying and
 

storage.activities of that organization were transferred to the CAA, then
 

a small organization handling only distribution of donated grain and
 

having no experience in the field of grain Commercialization.
 

No grain was purchased in 1979/80, and very little was bought the follow­

ing season. During this, the last year of the project (1981/82), only
 

about 16,000 MT of a total of 34,000 purchased by the CAA has been sold to
 

the CEE for export to other Sahelian countries. Little stock therefore
 

remains for the security stock program of 70,000 MT.
 

In the interim period before project activities-began in Senegal, two
 

groups of ONCAD trainees had completed summer technical courses at KSU,
 

and three ONCAD technicians had begun university-level training in the U.S.
 

Despite repeated prodding from the GSA, the KSU was slow to organize
 

its in-country training course, which did not take place in Dakar until
 

some 16 months after his arrival. Training of lower level technicians
 

was undertaken a year later, in the Autumn of 1981.
 



The GSA completed his :ontract willi JSAI) one year before the project
 

assistance completion d;.te, soon after the training program finished.
 

B. Design Criteria and Construction Procedures
 

Following the report of an evaluation mission (Conseil de l'Entente,
 

May 1976) and the KSU report (Spencer, et al, 1975), AID/Dakar prepared
 

the PP for approval. The PP proposed a pre-engineered, U.S. manufactured
 

warehouse, with concrete block walls and local roofing system as 
recommended
 

in the reports mentioned above. The funds allocated also included engineer­

ing services.
 

In contrast, engineers from REDSO/Abidjan were in favor of an all-steel
 

structure. Their primary recommendation, however, was that an engineering
 

organization having regular contact with USAID be engaged to prepare plans,
 

specifications, contact documents, and cost estimates, Those specifications
 

and plans were to permit U.S manufacturers of pre-engineered structures to
 

bid.
 

Contrary to KSU recommendations, project leaders gave a mandate to AAPC
 

to prepare bidding documents based on Al Sand Inc. steel-prefabricated
 

warehouses similar to the ones built in Upper Volta in 1974.
 

1. Specifications and design criteria
 

The basic specifications outlined by AAPC were as follows:
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Foundation plant; assumed a soil b.iiring 'apaciLy of 1,0 kg/rm2 Design 

loads: 

- live loads (roof) 97,6 kg/m2 

- wind load 122,1 kg/m2
 

- dead load (as required)
 

- earth quake (if required)
 

- dynamic loads, based on wheat to be stored to a height of.3,5 metres,
 

plus normal surcharge.
 

Criteria used in the structural design of the building system to be
 

within the U.S. standard mara.al and codes.
 

Dimensions (pre-selected)
 

Roof insulation
 

Galvanized steel sheeting for roof and walls
 

Skylights in the roof
 

Ridge and eaves ventilators
 

Wall louvres
 

Sliding doors
 

Roof extensions and canopy
 

Project managers made no effort to revise the design criteria to meet
 

specific country needs at this stage.
 

2. Procedures
 

The AAPC bidding document was for a first phase of seven warehouses of
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a 10,000 MT total capacity and it in(lhided toclinical s'lpervi.sion (by the 

bidders) in Senegal for a period of three weekcs to guide the erection of
 

the first bilding. Of the four companies tiat bid on these specrifLc~ i­

tions, Al Sand Inc. was the second lowest bidder. The lowest bidder,
 

according to AAPC report, did not meet the contract specifications, Al
 

Sand Inc. was therefore chosen.
 

Al Sand Inc.'s plans were presented to the ONCAD Director and Engineers
 

in March 1978. ONCAD/AID and Al Sand Inc.'s representatives agreed to
 

modified the warehouse plans after quotation. The modifications were as
 

follows:
 

- steel-sheeting walls were replaced by concrete block walls
 

- eaves ventilators were eliminated
 

- more translucent roofing panels were added
 

- number of ridge ventilators was increased
 

New plans were then made available to AID/ONCAD for their approval and
 

those of the insurance controller (VERITAS).
 

Although construction had been planned to take place in three phases
 

of 10,000 MT capacity over a three-year period, because of the apparent
 

acceleration of the ONCAD buying program, it was agreed to proceed with
 

a single phase of 30,000 MT.
 

Building started in September 1979. The contractors experienced diffi­

culties with the assembly of the structure, mainly because of lack of
 

experience and inadequate assistance from Al Sand Inc.'s respentative.
 



The warehouses were provisonal.ly !:inded over between Janual Y and MAy 

1981, and the contractors were asked U.o complete essential work withiI a 

two-month period. They did not proceed and no action was taken by thr 

CAA or AID to enforce compliance. Ten percent of their contract was with­

held by the CAA pending completion of these works. 

C. Training of Technical Personnel
 

1. Long-term training (M.S. and B.S.) in the USA
 

This training involved one student in each of the following disciplines:
 

- Agricultural Economics (M. Sidibe);
 

- Grain Storage Technology (M. N'Dir), and
 

- Civil Engineering (A.S. Khouma)
 

Two students have so far returned to Senegal after successfully complet­

ing their courses. One of these, the economist, has since transfered to
 

his chosen discipline. The store management trainee, at present at KSU, is
 

due to return in December 1982.
 

2. Short-term training in the USA (2 months)
 

Eighteen ONCAD/CAA technicians and one from the ITA participated in
 

three summer short courses at the KSU in 1976, 1978, and 1981. These
 

courses were held in collaboration with the USDA, who organized (with
 

USAID) one week of orientation in Washington and a further week of visits
 

to grain storage and handling organizations prior to the six-week formal
 

course in Kansas.
 

http:provisonal.ly
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The curriculum dealt with the baw I,'" of grain storage and iarketing,
 

with special emphasis either on marketing or on the technical aspects of
 

grain storage. It was decided that the Senegalese students should ta:i­

the latter option.
 

Simultaneous translation was provided in French and Spanish, as students
 

from several developing countries participated in each course. (In 1978,
 

14 countries sent 42 trainees).
 

A good range of visual aids was used including slides, films, tape
 

recorded commentaries, posters, acetates, and flip charts.
 

There was no examination at the end of the course to assess the degree
 

of retention of information, but each student was asked to complete a
 

course criticism questionnaire.
 

Five loose-leaf volumes of text were provided to support the course, as
 

well as several technical books. The texts were a mixture of published
 

papers/reports and detailed subject headings with spaces left for note
 

taking. The texts were provided in three languages (English, French and
 

Spanish), sometimes on separate pages but often (as in the case of brief
 

notesA on the same page. Four volumes covered the grain storage aspects of
 

the course (Fundamentals; Inspection and grading; Handling, conditioning
 

and storage, Sanitation) and one was devoted to Marketing operations and
 

management.
 



The course was residential, but i'terpreters were not generally availa­

ble in the evening.
 

After the dissoluttion of ONCAD, Lvn of the trainees who followed these 

courses were placed in SONAR.
 

3. KSU "Train the Trainers" short course in Dakar
 

It was proposed in the PP that four Senegalese should receive two
 

month's instruction and that this team should then be responsible for
 

further in-country training of ONCAD personnel at lower technical levels.
 

In fact, the course was eventually held for 14 ONCAD trainees (plus one
 

from the ITA), and it was of six-week duration. Two of the students had
 

already undertaken the short-term training course in Kansas. Training was
 

carried out at the CPTC on the outskirts of Dakar by three lecturers from
 

the KSU and the in-country GSA. The disciplines were divided as follows:
 

Biology, pest control and pesticides KSU
 

Warehouse management/sanitation KSU
 

Training methods KSU
 

Structures GSA
 

The course stressed training skills such as the preparation and us of
 

audio-visual aids and demonstration techniques. There was a practical
 

demonstration after each lecture, and plenty of time was devoted to discus­

sion. Written tests were given weekly and later used by instructors to
 

prepare a general performance assessment.
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Course outlines, manuals, and training aids were planned for a series 

of in-country training sessions to be conducted for: 

54 ONCAD Regional Fumigators
 

47 " Reserve Warehouse Managers 

6 " Central Warehouse Managers 

500-600 " Secco Warehouse Managers 

The written text provided with the course was essentially a course
 

outline enclosed in a single ring binder. 
Each trainee also received a
 

copy of the USDA handbook on stored grain insects.
 

4. Short-term training of lower level CAA technicians
 

It was suggested in the PP that courses of one month's duration were
 

suitable for warehouse managers and pest control agents. Courses held by
 

three of the CAA technical officers who had followed the KSU Course were
 

considerably shorter, however.
 

Before the training began, some 
time was devoted to the preparation of
 

photographic slides, acetates for the overhead projector, and course train­

ing notes under the direction of the GSA.
 

The technicians trained were as follows:
 

20 pest control agents: One, 6-day course
 

40 storekeepers: Two, 6-day courses
 

18 commercial agents: One, 5-day course which involved one day of
 

technical instruction.
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The commercial agents and storeke, iers mlI o received instruction in 

stock accounting and documentation frim the relevant departments of the CAA. 

The courses were presented in French and local languages as necessaryt­

the Crop Protection Training Center (CPTC). The practical aspects of the
 

work were particularly emphasized. A test was held at the end of each
 

course to assess the degree of retention of technical information.
 

The AO and USAID advisors acted as collaborators during this training
 

program, but were not involved in the presentation of technical material.
 

The USAID advisor assiamed administrative responsibility and assembled the
 

necessar equipment, stationery, and supplies at the CPTC. Each trainee
 

was given a hand magnifier for his own use after the course. All costs
 

were met by USAID.
 

A brief course outline (in a loose-leaf file) was given to the partici­

pants at the beginning of each course. Each trainee also received an audio­

visual revision system financed by the German aid programme.
 

Immediately after the course, ONCAD wad disbanded and the trainees
 

joined either the CAA or SONAR. Those joining SONAR took with them the
 

responsibility of training some of the pest control agents and store­

keepers and all of the Secco managers. As SONAR is not concerned with
 

the handling of grain, the training program of this organization was
 

not evaluated.
 



V. PROJECT EVALUATION 

A. Assessment of USAID Warehouses
 

A major objective of this program was to build 23 warehouses of a total
 

capacity of 30,000 MT in different areas of the country. While this objec­

tive was accomplished, it could have been achieved using a more appropriate
 

technology and better procedures. From the project files, it appears that
 

AID did not profit from previous experience and did not take into considera­

tion some of the recommendations offered by outside groups.
 

In the following text, the impact of design criteria, building features,
 

construction procedures, and management systems used by USAID for this
 

project is discussed.
 

1. Technical deficiencies
 

As descrived in Annex VIII-7, certain design criteria and features are
 

desirable for warehouses constructed in tropical climates. Unfortunately,
 

some of these were ignored during the planning of this project.
 

Design loads
 

The design for wind and live loads on the roof were too high on inappro­

3riately applied. Tile plans of the foundations from Al Sand Inc. had to be
 

revised to take into account the up-lift forces due to wind effect.
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Dimensions and shape of the building
 

The shape or the building i.nfluenvs constirtion costs and tle qu.iit ity 

of materials used. Square buildings have the slhorte;t perimeter for a given 

floor area, but the cost of roof trusses may be higher. A bu Iding 1 1/2 

to 2 times longer than its width is better proportioned for management pur­

poses and has a reasonable perimeter for a given floor area, (see VIII-7). 

On this particular project, warehouse width was based on the 2,000 MT
 

building (21 X 46 m) and the 1,000 MT warehouse was therefore half as long.
 

The use of two different spans would have been more appropriate or should
 

have based on the 1 000 MT structure.
 

Type of Structure
 

The portal frame type of structure may be appropriate for grain ware­

houses in general, but for Senegalese conditions and the capacity required,
 

the column and conventional truss type building would have made better use
 

of the structural steel. Building the walls outside the roof supporting
 

framework may be common practice in most frame-type buildings, but in food
 

warehouses effective storage space is reduced by the intruding pillars;
 

they also collect dirt and pest residues (Photo N0 1).
 

Roofing materials
 

It was thought that the use of galvanized steel sheeting for the roof
 

necessitated the introduction of insulation (See VIII-13 photo No 2) to
 

prevent heat transfer to the inside of the building. The use of corrugated
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aluminium or asbestos cement sheeting t','uld reduv(, hear transfer (particu­

larly the latter) although asbestos sheeting has the disadvantage of 

becomingbrittle with age. Generally speaking, the vost of insulation-out­

weighs .its advantages, and provided that sufficient space is left between
 

the top of the stack and the roof, grain quality is unlikely to suffer
 

excessively.
 

Ventilation
 

The prefabricated ventilation system has been heavily criticized. The
 

chain mechanism sticks with time and often breaks, leaving the roof-crest
 

open and susceptible to rain penetration. Another shortfall is that venti­

lators do not close tightly (see VIII-13, photo Nos. 3-4). Maintenance
 

and repair of the system is difficult and calls for skilled personnel with
 

appropriate ladders.
 

This ventilation system was previously used in Niger and Upper Volta
 

and proved to be unsatisfactory, except in one completely prefabricated
 

warehouse, erected by an American team. A report (Conseil de l'Entente,
 

1976) mentioned that the ventilator controls were working well a few months
 

after erection, but we have no information on their long-term performance.
 

In addition, the ventilation system itself is incomplete. The ridge,
 

which serves as the air exit should have been coueled with eave level
 

openings for air intake. Since air does not enter the building unless the
 

doors are open, the ventilators are ineffective when the doors are closed.
 

The ventilators are ineffective When the doors are closed. The ventilation
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system is thus considered inadequate, Ittlotigi ns the present doi s are 

badly fitting, some air exchange will. take place. 

Doors 

No specification was given for rodent proofing, which is a very impor­

tant consideration in Senegal. Rodents are known to cause significant post­

harvest grain losses in warehouses (Hayward; personal communication). On
 

the technical side, the door structure is light in relation to size and the
 

doors are excessively large. The channel at the bottom of the door is
 

subject to dirt and dust accumulation and is a potential water-collecting
 

hazard (see photo No. 5).
 

The doors do not close tightly and thus give poor protection against
 

thieves as well as rodents (see photo No. 6).
 

No system was proposed to protect the doors from backing trucks. Even
 

in warehouses that had not been widely used, we noted two doors damaged in
 

this way (see photo No. 7).
 

Maintenance.
 

Some components are considered to be sources of high maintenance costs.
 

The translucent panels in the roof will have a limited life under strong
 

sunlight, and will need replacement after five of six years.
 

The type of joint between the slab and the foundations has allowed 

termites to penetrate which will increase pest control costs (see photo No. 1). 
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The ventilation system, if nol: modifiei, will also incur high maint-enance
 

costs if unskilled personnel control iV. The doors are weakc and easily 

damaged.
 

Cost
 

Use. of a large amount of structural steel, a sophisticated ventilation
 

system, and insulation has hihed up building costs. Furthermore, the high
 

off-shore costs (using a large proportion of building components from the
 

U.S.) cannot be said to contribute much to the Senegalese economy.
 

2. Management
 

Inadequate planning and management from the start of the project is certainl3
 

responsible for many of the deficiencies mentioned above. As stated pre­

viously, project managers did not take into consideration recommendations
 

from previous studies, outside groups, and project papers. For reasons that
 

could not be clearly identified from the project files, AID officers ini­

tially chose a prefabricated warehouse with steel sheeting walls, sophisti­

cated ventilation, and large sliding doors. No real effort was made to
 

improve the design of the building, although certain modifications were
 

made subsequently.
 

The contract with Al Sand Inc. was approved by USAID in February 1978
 

for the supplying of seven all-steel prefabricated warehouses. Plans were
 

presented to ONCAD in March 1978 for approval. Since the walls were not
 

as specified in the PP, ONXAD asked for them to be changed and also
 



requested that the ventilation and lighting (transliucenf: panels) systems 

be modified. Unfortunately, these alterations to the plans were made 

without taking into account the technical implications. The building-­

program was also modified from three phases of 1.0 000 MEIover three 

years to a single phase of 30 000 MT total capacity. These alterations
 

caused delays in final approval of the plans and the start of construction.
 

For the construction phase, LBIconsulting engineers, were hired to
 

prepare contract documents, site plans (VRD), and to select the contractors.
 

LBII was also engaged to assist ONCAD with construction supervision. Unfor­

tunately, the LBII mandate was not wide enough in scope to exert adequate
 

supervision over the contractors, and ONCAD did not wield its authority
 

sufficiently to exercise such control. The technical assistance from Al
 

Sand Inc. for the erection of the first building was recognized as inade­

quate and inefficient, but no complaint was made in correspondence either
 

between USAID and ONCAD, or between USAID and AAPC.
 

At the end of the constructionperiod (May, 1981), the warehouses were
 

provisionally handed over to the CAA and a list of deficiencies was given
 

to the contractors (see Annex VIII-Il-. No action was taken, and some
 

warehouses were left in such a poor condition that subsequent deterioration
 

has occurred (see photo No. 8).
 

Lack of good management and control during cofistruction led to misunders­

tandings between the contractors and USAID. Construction delays resulted,
 

poor quality materials were often used, and slipshod work was overlooked
 

(see photo Nos. 9-10).
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B. Assessment of Training Progrows 

1. Long-term training in the U.S. 

Technical relevance
 

The relevance of this training can only be assessed at present foe the
 

engineer. He has been well placed within the CAA and has been charged with
 

responsibilities appropriate to his qualifications. However, he studied
 

civil engineering, while the team feels that an agricultural engineering
 

course would have been more appropriate to the needs of a produce handling­

organization. It is appreciated, however, that the courses available to
 

him were limited because of his lack of basic qualifications.
 

Job relevance
 

The engineer is reasonably content with his job but he is somewhat
 

under-utilized. He could spend less time on routine paperwork and more
 

on site inspection (particularly in relation to the current cooperative
 

building program). There appear to be financial constraints on his
 

travel program that should not be difficult to remove once clearly defined.
 

The Agricultural Marketing Economist now works for the Marine authority
 

and is thus a loss to the agricultural sector especially in view of the
 

poor performance exhibited in this field so far by the CAA.
 

The trainee studying grain storage technology at the KSU has an impor­

tant role to play when he return to Senegal at the end of this year. His
 

effective placement is discussed in the recommendations.
 



2. Short-term tralning in the USA 

Pre-course preparations
 

Student C.V.'s were requested in advance in order (it was said) to make
 

the training more relevant and to pitch the presentation at the correct
 

level for maximum retention. A detailed country information sheet on grain
 

production and handling was also forwarded to USAID Senegal for completion
 

by participants before they left for the U.S.
 

Technical relevance and.content
 

Students mentioned that there was a strong emphasis on marketing, event
 

though they presumably took the technical grain storage option as previously
 

planned. Unfortunately, the Senegalese trainees were unable to profit frQm
 

this material as they were of insufficient standing in ONCAD to influence
 

policy.
 

Similarly, because of the dominance of bulk storage installations and
 

advanced grain handling techniques in the USA, there was a bias in this
 

direction that was not generally applicable to the needs of Senegal. Simi­

larly, in the discussion on grain grading and quality standards, although
 

some effort was made to relate U.S. standards to the needs of developing
 

countries, the Senegalese students felt that this effort was not carried
 

far enough, and that undue emphasis was given to the sophisticated standards
 

of an advanced, exporting economy. The section on sanitation was essen­

tially practical and immediately relevant to the needs of the Senegalese
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technicians. The insect identification and pesticioe aspects were also
 

well received.
 

With students of several nationalities participating in the -ame course
 

(10 countries were represented in 1976; only 4 were from the African Conti­

nent), it is obviously difficult to achieve a program of total relevance to
 

all students. Much must depend on the ability of the student to adapt the
 

information he or she receives to his or her own working environment. The
 

trainees interviewed felt that insufficient attention was paid to this
 

aspect by the course professors and that exercises involving student parti­

cipation might have helped. The country papers prepared and presented by
 

the participants could have been useful in this respect, but professors did
 

not appear to give them this particular emphasis. Students complained that
 

these presentations took up too much time and this did not rate them very
 

highly.
 

Documentation
 

Much of the text in the manuals provided can only be effectively used
 

later for reference and revision if the student concerned has taken notes
 

in the spaces provided under the subject heading. It appears that often
 

this measure was not taken, and according to the students, no particular
 

instructions were given by the professors on this point. We found the text
 

confusing when the three languages were presented on the same page. This
 

practice also effectively prevents the student from discarding the language
 

texts he does not require.
 



After course re-orientation 

As far as we are aware, no particular steps were taken to help returning 

students apply their newly acquired knuowledge in their own worlkiug environ­

ments. With an overseas course of this kind, some form of reorientation is
 

important. Unfortunately, the GSA was not appointed until 1979 and thus
 

could not assist trainees from the 1976 and 1978 courses. It is not certain
 

what action was taken following the 1981 course immediately preceeding the
 

in-country training courses for lower level technicians.
 

Some trainees, on their return, requested items of equipment they had
 

seen used in the U.S. Many of these requests were probably unrealistic and
 

they were ignored. Post-course reorientation could have helped to prevent
 

disappointment by ensuring that sensible requests would receive the atten­

tion they deserved.
 

Technical evaluation
 

We can find no record of many post-course technical evaluation of trai­

nees and particularly of how the training affected job performance.
 

General comments
 

A major benefit usually derived from overseas training is that of
 

contact between persons of different nationalities and cultures with simi­

lar technical interests. The residential nature of this course could have
 

allowed for valuable exchanges outside working hours. The general lack of
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a common language was natural.y inhlibi Liig, hI.L we tinderf aInd tIhat the course 

teachers made commendable attempts tou i ring sttidits tolether. 

At least one of tihe Senegalese stLidents trained in Kansan fal led to 

understand some of the subject matter taught. Because the courses were too
 

large to permit individual coaching, careful selection of candiates is of
 

considerable importance.
 

3. KSU "Train the Trainers" short course in Dakar
 

Pre-course preparation
 

The USAID resident GSA provided the background information necessary to
 

ensure that the material taught was relevant to the needs of the students.
 

He was also responsible for ensuring adequate preparation of the training
 

room and equipment provided by the CPTC and for arranging visits to grain
 

storage installations. As a consequence, good use was made of the facili­

ties available and the KSU lecturers were able to arrive immediately before
 

the course commenced. Strong in-country coordination was a positive aspect
 

of this training input.
 

Technical relevance and content
 

This training course benefited particularly from the supporting visits
 

arranged to local grain storage facilities (including CAA warehouses).
 

Training was carried out in a familiar working environment, demonstrating
 

methodologies relevant to the immediate needs of the trainees. Of parti­

cular value was the instruction in training techniques, a subject not
 



covered in previous training courses attended by the participants.
 

Documentation
 

The single, loose-leaf volume provided both a framework for the course
 

and a suitable text for later reference. However, it could be improved by
 

supplementary personal notes (particularly on techniques and hints).
 

Post-course orientation
 

Following the course, the GSA assisted several of the students in prepa­

ring training materials for use in subsequent technical courses to be held
 

for staff at lower levels. That such training was in fact stimulated and
 

carried out under the guidance of the GSA and his AO colleague was an
 

important, indeed essential, outcome of the training program.
 

General comments
 

The decision to train 15 technicians instead of four (as previously
 

recommended) was wisely taken. We consider that this approach made better
 

use of the visiting experts and did not detract from the value of the
 

course. The maximum number on any future courses of this kind should be 20.
 

It is particularly unfortunate that much of the project equipment demons­

trated to the students during the course was not available for immediate­

distribution afterwards. We consider this setback to be detrimental to the
 

training program. Some retraining may be necessary when it is eventually
 

made available.
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The simultaneoug translation provided by the KSI! in Senegal wns consi­

dered by one student who had participated in both courses to be of a 1-igher 

standard that that provided in Kansas, particuai.ly as regards technieal­

vocabulary.
 

4. 	Short-term training of lower level CAA technicians
 

Pre-course preparation
 

Two 	months before training, the C.V.'s of all prospective participants
 

were scrutinized to ascertain the appropriate level of presentation and to
 

decide on the content of the written material provided. The training room
 

made available in the CPTC was also organized well in advance and adequate
 

visual aids were assembled. We consider these preparations appropriate.
 

Technical relevance and content
 

The approach to these courses was extremely practical and especially
 

designed to suit the group being trained. The trainers had a good under­

standing of the essentials to be communicated, a most important feature
 

in training people with a minimum of acedemic qualifications. It would
 

appear that unnecessary detail was successfully eliminated and a good
 

balance struck between theory and practice.
 

Documentation
 

Brief lecture outlines were supplemented with drawings of the major
 

insect pests and hints on good stacking (taken from a storage manual prepa­

red previously by the AO storage advisor when he was in Niger). We would
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have considered tiese notes inadequnfto for future reference, but since the 

AO advisor is preparing a more detailed technical manual, they are suffi­

cient as an interim measure. 

Effectiveness of presentation
 

The AO storage advisor praised the efforts of the three teachers, sin­

gling out their enthusiastic and thorough approach. From the technical
 

assessment of trainees carried out by this mission, it seems that the infor­

mation presented has been well retained and reasonably effectively applied
 

by the trainees, given their limited opportunities to practice their skills.
 

All the trainees questioned recalled the courses well and easily identified
 

aspects that they found to be of particular value. Our assessment was
 

undertaken about six months after the training program was completed, which
 

we consider a suitable length of time.
 

Pest control demonstration
 

Thins made a special request for this demonstration so that actual
 

performance could be measured in this important field. Regrettably, the
 

actions taken by the supervisor (the Quality Control Agent at Thins) were
 

disappointing in that he had failed to plan ahead and was 
indecisive and
 

unsure of himself during the demonstration. He had taken both KSU short
 

courses and it was disturbing to not several basic misconceptions concern­

ing the practicalities of pest control. We do not feel 
that his perfor­

mance is likely to be typical, but this incident serves to emphasize the
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need for effective 5;lpetvision at: all levels to eiistire that estLcides are 

applied effectively and safety standards maint ined. 

Length of training 

Although the PP recommended one-month courses for the training of ware­

house managers and pest control agents, we find this duration excessive for
 

personnel at these levels and concur with the decision to hold courses
 

lasting one week each, although, as stated above, effective supervision
 

must be maintained in the future.
 

General comment
 

We not that the trainers were paid a daily fee for undertaking lecturing
 

duties even though they lectured during normal office hours. We feel this
 

practice has created an unfortunate precedent and should be discouraged in
 

the future.
 

5. Training and crop protection proposals by the CAA and ITA
 

The technical branch of the CAA, with the support and assistance of the
 

AO storage advisor, plans to hold a training course later this year for
 

Quality Control Agents. These will be new recruits appointed to fill vacan­

cies left by the promotion of existing personnel to more senior positions.
 

(In view of the comments made above, we feel that promotion should not be
 

automatic but based on tested performance). Plans are also underway to
 

train some 200 cooperative personnel in good storage practices; participants
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will be directly conccrned with millet biyin,, ori betialf ofr the CAA. 

As part of a natioiiwcle Trogoderma eradication campaign ini.tated hv
 

the 1O grain storage idvisor, sttides are underway in Lhe CPSP rice ware­

houses to establish the extent of the problem and to investigate possible
 

control procedures. These studies may involve either CAA pest control
 

personnel or private sector companies under adequate supervision. The
 

CPSP has no technical personnel of its own; training of their storekeepers
 

may be undertaken by the CAA.
 

A study of infestation problems facing private sector traders is also
 

proposed. A liaison is being established with the PV, the organization
 

having authority to enter the premises of private traders, to ensure that
 

reasonable conditions of hygiene are maintained. If traders are to be
 

used by the CAA as a means of fulfilling its millet purchasing program,
 

the effective control of pests in this sector will be of considerable
 

importance.
 

We find that the technical training and development program being
 

undertaken by the CAA with the support of the AO team essentially agrees
 

with our conclusions and recommendations. We would therefore like to add
 

our support to the concept of an integrated pest control program under the
 

supervision of the CAA technical department.
 

It has been noted, however, that certain budgetary deficiencies, parti­

cularly involving transportation and the provision of pesticides, may hamper
 

developmental operations.
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Lacking funds, the ITA has no comnitments in tile storage training field 

at present and has no plans for the future.
 

C. Assessment o. USAI) Cain Stora;gc Advisor 

Although, from all CAA reports, the USAID Grain Storage Advisor (GSA)
 

was well-liked, interested in his work, and anxious to perform his job well,
 

his effectiveness in doing so was hampered both by poor timing and support
 

and a lack of experience in certain matters. As indicated earlier (see
 

section IV, Project Status), the KSU was inexcusably slow in fulfilling its
 

responsibility to provide in-country training upon which the GSA's work
 

depended. In addition, lack of necessary equipment during his first year
 

of assignment prevented him from stemming the rapid deterioration of large
 

stores of grail due to deterioration from Trogroderma attack--another cir­

cumstance that must have caused him a great deal of frustration.
 

It also appears that the GSA's experience, although substantial, did
 

not immediately suit the position for which he was chosen. Factors such
 

as initial lack of facility with French (which later improved significantly),
 

inexperience with Africa, and lack of knowledge of AID procedures set him
 

up for a poor relationship with USAID's Agricultural Development Office,
 

the insuitability of his engineering and management capabilities also con­

tributed to his failure to play a positive role in addressing project
 

deficiencies.
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D. Economic Evaluation
 

The evaluation Veam I oitid thai: I:e IJSAID Gr-a hi St:orage Proje It hw. 

accrued zero ecoiioinir beicfits to the i',rteg;les. e:'cnunmy to doite . The 

team's findings and explanations for the lack of economic project bene­

fits follow. 

1. Design specifications inappropriate to local conditions led
 

to unnecessarily high construction costs. For example, large, expensive
 

warehouse doors that would have been suitable for sophisticated U.S. equip­

ment and trucks were not cost-effective for the Senegal warehouses.
 

2. Use of U.S. rather than locally-made materials of qomparable
 

quality worked against stimulating Senegal's industrial and commercial
 

sectors. The team found that warehouses built by a German firm in Senegal
 

and constructed solely from locally-purchased products were less costly
 

and of higher quality than the USAID warehouses, and served to stimulating
 

the local economy.
 

3. Collapse of ONCAD, the government institution charged with
 

managing the millet stockage and marketing program. ONCAD was increasingly
 

unable either to provide timely inputs or to market cereals profitably.
 

Under ONCAD direction, the quality of seed stocks has deteriorated seriously
 

in recent years... The result of this large institutional superstructure 

covering all agricultural enterprise, from research through marketing, pro­

. ductivity, diversificatic or stability. The costs of the system, however, 
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have been susbtanti.i1 , even in terms of miismwtingeid credit and seed stocks 

alone. (USAID Senegal - Country Development Strategy FY 83, January 1981, 

p. 1I). In 1980, following reports of graft, corruption, and generl-1 ­

inefficiency, the agency disjnded. 

4. Ineffectiveness of the CAA in taking over the millet marketing
 

and stockage program. It appears that the CAA's commissar was neither
 

equiped nor motivated to handle the program. Inadequate funding and poor
 

management also cut into the CAA's effectiveness.
 

Through the CAA, the Senegalese government sent misleading marketing
 

signals to millet farmers, purchased millet in a manner that exacerbated
 

price instability, and failed to build a reserve stock of grain. The CAA
 

also failed to purchase all millet as it had originally promised. Only
 

about half of the 70,000 MT millet purchases promised had been transcated
 

as of May, 1982. Of this amount, only about 16,000 MT were purchased in
 

the period immediately following the 1981/1982 millet harvest, when prices
 

were at their usual low. Subsequent and current purchases have created,
 

in some cases, increased demand in localities with relatively scarce
 

supply, such as the Fleuve Region. Moreover, rather than going towards
 

reserve stock, all the millet purchased appears to be headed toward Niger
 

and Chad.
 

As a result of the CAA's actions, the 1981/1982 millet harvest may
 

have led to a costly overproduction of millet at the expense of time that
 

http:susbtanti.i1
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could have been spent cul.tivntlng other lucrative crops such as groundnuits 

and rice. 

Specific factors in the managemet: of thC millet marketing ard 

stockage program by ONCAD and the CAA that adversely affected the program 

include the following: 

" 	Use of political influence at the expense of market prices
 

to distribute millet;
 

o Failure to follow sound financial management practices;
 

" No mandate for self-sufficiency;
 

" Weak executive leadership;
 

" Minimal commitment to the whole millet program;
 

* 	Underdeveloped private sector to complement the central
 

government's efforts at millet price stabilization and
 

stockage;
 

* 	Minimal timely regional marketing data (i.e. periodic
 

regional millet price data);
 

* 	Dearth of an information base or Senegalese consumption,
 

savings, investment, and production patterns by region;
 

" Sparse and undiversified system of credit and marketing;
 

and
 

" Inadequate transportation and communication systems.
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5. 	Project Costs
 

Construction costs of the project to date total over
 

3.5 million. Recurent operating and administrative costs may now e'
 

$1 million annually. Moreover, because it lacks a mandate for self­

sufficiency, the government's revenue from millet sales is substantially
 

lower than the cost of purchasing millet from farmers. The government's
 

millet distribution system, through which grain is either given away or
 

sold substantially below cost, exacerbates this deficit.
 

Below is a series of rough cost estimates (in dollars) of the
 

program per MT of grain in the late 1970's.
 

" 	Storage costs (buildings, insurance, interest, repairs,
 

maintenance and depreciation) $14.40;
 

" Operating costs (insurance on grain, interest on grain,
 

treatment fumigation, transport and handling, personel,
 

storage losses, and other) $19.63;
 

" Interest on-grain $11.72;
 

" Administrative costs of ONCAD (now CAA) $5.76
 

The total cost for one MT was >i,074 CFA, which, at the
 

exchange rate of the time of the estimate (215 CFA/$1), was equivalent to
 

$51.5., or $515,100 per 10,000 MT of grain. These estimates may have
 

been underestimated at the time they were calculated. They relied
 

heavily on information on groundnuts, which was more complete than data
 

on millet, which may be misleading, as groundnuts are easier to store and
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:thus less expensive to maintLain. 

To prevent incorrect price signals from reaching farmers,. 

these costs should be reflected in the price o[ millet. Often they are 

not, as in May 1979, when millet was sold in Dakar for around 40 CFA per 

kg., i.e. more than 11 CFA below ONCAD storehouse cost and thus without 

the margins of intermediaries (Hirsch, 1979, p.32). 

These costs are substantially higher now after several years
 

of substantial inflation. The dollar value of inflation, however, is at
 

least in part offset by an improved position of the U.S. dollar vis-a-vis
 

the CFA. In any case, the costs of maintaining both the warehouse and
 

the millet stockage and marketing both the warehouses and the millet
 

stockage and marketing program have been substantial relative to the weak
 

Senegalese economy.
 

6. Project Benefits
 

The project may have stimulated indirect benefits such as
 

the knowledge gained in the purchasing and marketing of millet and in
 

grain storage and warehouse construction. The induced benefits of the
 

project resulting from employment may also be assessed. These kinds of
 

indirect benefits could stimulate a multiplier effect on a depressed
 

economy. However, the team considered that these possible indirect
 

benefits to Senegal were offset by the investment of scarce funds with
 

negative returns where they could have been invested elsewhere at a
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positive rate of return. It also concluded that although the project 

provided good jobs for the urban and semi-urban middle class -those 

involved in construction and training as well as local business Intr1ists 

and U.S. producers and contractors- it did not benefit the poor population
 

of Senegal, its intended target group.
 

While the evaluation team did not construct an input-output
 

model to estimate indirect benefits of the project on Senegalese output
 

and employment, it esteemed that the negative to near zero benefits of the
 

millet marketing and storage program (when funds supporting the CAA and
 

earlier ONCAD's millet program might have been directed more productively
 

toward other projects with favorable benefit/cost ratio) has probably
 

contributed to the downward per capita income trends of the poor in
 

Senegal.
 

VI. 	CONCLUSIONS
 

A. 	Warehouses
 

The use of inappropriate design criteria and large amounts of
 

especially imported steel has led to higher building and maintenance
 

costs. The inadequate management of these procedures is considered to be
 

a major cause of the deficiencies described above. Nevertheless, the
 

warehouses can meet project objectives if some improvements are carried
 

out. Rccommendations for upgrading the warehouses are described in
 

section VII, together with procedures and design criteria for future
 

vroiects.
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B. 	 Training 

1. 	The KSU summer courses held in KansRas were not particula-ly 

appropriate for the Seneii1.nese trainees selected. The 

training placed too much emphasis on bulk storage and 

marketing. Instruction in marketing techniques would have
 

been more suitable for senior personnel able to influence
 

matters of policy.
 

2. 	The KSU "Train the Trainers" course in Senegal effectively
 

achieved (in the CAA at least.) the major objective of
 

stimulating technically sound, appropriate training at the
 

lower levels.
 

3. 	The CAA has exhibited a responsible approach to its training
 

obligations, and the number of storekeepers and pest control
 

agents attending courses is well in line with project goals.
 

4. 	The CPTC proved to be an excellent location for the in­

country courses because of the appropriate facilities and
 

support provided.
 

5. 	Delays in clearing some of the project equipment through
 

customs have been detrimental to the training program and
 

subsequent performance.
 

6. 	The USAID Grain Storage Advisor contributed significantly to
 

the success of the in-country training programs.
 

7. 	In order to maintain standards in the CAA, the regular
 

supervision and testing of technical personnel at all levels
 

will be essential in the future.
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8. 	The technical branch of the CAA, with the support of the AO
 

advisor, is well able to provide future technical. training, 

provided that budgetary considerat:[ons are uot limiting;- ­

9. 	We have noted a lack of contact between the administrative
 

and-technical divisions, which is unfortunate, particularly
 

when suggestions made for technical improvement are ignored
 

by senior management.
 

C. 	Grain Storage Advisor
 

A more thorough analysis of the candidate's qualifications
 

combined with a more accurate forecasting of project needs might have led
 

AID to select a more well-suited candidate.
 

D. 	Grain Storage Program
 

The collapse of ONCAD and the inability of its successor, the
 

CAA, to efficiently purchase, store, manage, and market millet in Senegal
 

has been the major reason for the cost ineffectiveness of the project in
 

general and of the millet program in particular. The near zero benefit
 

to cost ratio indicates that the project has not benefited either the
 

economy of Senegal or its urban and rural poor, who woud stand to gain
 

the most from a successful price stabilization and grain storage program.
 

Unless a major change in the commitment, organizational structure,
 

funding, and management of the grain storage program occurs soon, the
 

benefit stream appropriately discounted will not offset the substantial
 

cost stream.
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In light of Senegatese past performance and the failures of 

similar programs In other devetopinp votintrles, the team :is not optiwristic 

about future project success or benefits. A wel] -managed drought reiteZ 

effort might draw project benefits in the future by making good use of
 

the project warehouses, but in the absence of a recent severe drought,
 

the team is unable to judge the effectiveness of these warehouses in
 

aiding drought relief efforts.
 

Despite the dismal performance of the millet program to date,
 

purchasing activity began to take place in May. If the program could
 

begin to function along the lines of a quasi-public enterprise, it could
 

justify the substantial costs, outlined earlier, of maintaining the
 

bureaucracy. It would then be best to eliminate the central government's
 

program altogether and concentrate completely on providing information
 

and infrastructure to the other participants of the millet marketing and
 

stockage economy along the lines outlined in the recommendations listed
 

in section VII.
 

VII. RECOMMENDATIONS
 

A. Upgrading the USAID warehouses
 

The recommendations below are listed in order of priority, and
 

it is suggested that they be carried out before the end of the year.
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i .	 Ven lat i rovemen:
iio E 

The ridge ventilators should be removed completely and he 

open-ing closed with a standard framed ridge calp (Stran Steel. Plan Np.- 32 

18 (T) Annex 10). New ventilation should be provided at eaves level. 

The 	opening should be Imwide and 0.50m high and positioned
 

as shown on SCH No. I and 2, Annex 10. If controllable ventilation is
 

desired, each ventilator opening should be covered by a flap door, which
 

can be shut firmly (SCH No. 3, Annex 10).
 

2. 	Door modifications
 

The existing sliding doors should be taken off. Hinged type
 

doors should be made and installed in their place. The inside part of the
 

lintel should be filled with concrete or mortar to prevent dust
 

accumulation. The new doors can be smaller if desired. Large hinged
 

doors must be strongly hung. A concrete structure should also be put in
 

front of the doors to protect them from backing trucks (SCH No. 4-5-6,
 

Annex 10). It is also recommended that none of the 2 000 MT warehouse
 

doors be blocked. At this stage, the cost difference between a door and
 

a masonry wall is not significant enough to remove that versatility. As
 

we mentioned in the economic section of this report, the warehouse may
 

be rented to private traders. Each store, could then be compartmentalized
 

into six sections of about 250 MT capacity each.
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3. 	Joints between masOn3ry walls and frame
 

As 	was discussed last year between the contractors and tie
 

cons,,!tant (Annex 12), we recommend that in all warehouses bitumen be-dsed 

to fill up the gap between the masonry wall and the steel frame to prevent
 

accumulation of dust and pest residus (Annex 13, photo No. 11).
 

4. 	Provisional hand over
 

As shown in Annex 11, some work remains to be carried out by
 

the contractor. If this work is not completed promptly, we recommend that
 

AID/CAA hire a different contractor. In this event, the contractor's
 

representative, accompanied by a responsible person from AID/CAA and the
 

LBII engineer, should visit each warehouse to list all the deficiencies.
 

We also suggest that the contractor work on one warehouse at a time,
 

seeking final approval before proceeding to the next one. The 10 percent
 

held over is considered to be sufficient to cover the repairs mentioned
 

in the provisional acceptance forms.
 

5. 	Site improvement
 

During our evaluation, we noticed that around the warehouse
 

corners (close to the foundations), wind erosion was causing depressions
 

which, during the rainy season, might accumulate water. It is thus
 

recommended that all the area around each warehouse be covered with
 

laterite to a minimum width of eight feet, with an outward slope from the
 

foundations. All access roads should also be covered with laterite.
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6. Office and watchman hoiming 

Each warehouse site shuoi td include an office for the 

store'keeper and a residence for the watchnan mid bis family. A separaLe 

storage area for equipment, pallets, and empty sacks is also recommended.
 

The watchman's house should be located away from the warehouse
 

but sited to permit him a good view of doors and site access points
 

(Drawing SCH No. 7, Annex 10).
 

B. Procedures and Design Criteria for Future Projects
 

1. Building procedures
 

We suggest that an engineering consultant be hired for a
 

feasibility study and preliminary design of the project. Following
 

approval of the plans, he should prepare the final design, bidding
 

documents, analysis of quotation, and, finally, supervise the construction.
 

The consultant must have some experience in construction
 

design for tropical countries. For particular aspects like grain storage,
 

an agricultural engineer should assist or be a member of the consulting
 

team. To ensure construction management and control, it is suggested that
 

an experienced project .nager be hired for the duration of the project
 

if the same engineering consultant is not used.
 

2. Appropriate design criteria and building features
 

Optimum design criteria differ from one country to another
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and often within different areas of ;a rountry. For designers, those 

criteria are the keys to appropriate technology. The following is ista 


of recommendations for Euture warehouti.s in Senegal:
 

Choose materials according to their availability in the
 

country and the competence of the contractor for the particular technology.
 

. Use local materials and labor whenever possible if
 

quality is competitive with foreign materials.
 

Use side windows instead of skylights. (Glass bricks are
 

probably ideal).
 

* Avoid roof insulation. We suggest using aliminium
 

sheeting or asbestos cement roofing, slathough the latter, once damaged,
 

is difficult to repair.
 

• Bury roof supporting columns in the warehouse walls to
 

minimize dust accumulation and assist pest control. Finish floors with
 

an appropriately smooth surface treatment to facilitate warehouse hygine.
 

• Construct doors and ventilation system as described in
 

section A.
 

" Cost foundations and floor slab joints so as to minimize
 

termite entry (SCH No. 8, Annex 10).
 

. Do not exceed a warehouse size of 1 000 MT. If a higher
 

capacity is needed in the area, it should be achieved by building several
 

units of 1 000 MT each.
 

Include an office and a watchman's house in the storage
 

complex.
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See Annex 7 for more guidelines on design specifications and
 

building features.
 

C. Improving Training Programs 

I. Executive management as a primary target group
 

Promote in-country training programs (courses and seminars)
 

for executive management, heads of departments, and regional coordinators
 

in appropriate administration and grain marketing techniques.
 

Total commitment by the CAA to an effective marketing program
 

is an essential prerequisite for executive training. This goal does not
 

seem attainable under the present Commissar, whose experience and interest
 

lie in different fields. Training objectives should be to:
 

- create simple administrative and accounting systems to
 

promote the effective andispeedy interchange of information betzeen
 

headquarters and the regions.
 

- encourage the decentralization of management to promote
 

a more effective and timely intervention in local marketing channels.
 

- bring together the technical and administrative branches
 

of the CAA to heighten awareness of each others' problems and needs.
 

Administrative standing orders must take into account desirable technical
 

goals.
 

All training should be organized in close cooperation with the
 

AO food security team, and in particular, with their accountant, who has
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already made positive recommendations in his own field. 

2. Supervision of trained technical personnel 

Ensure that the Senegalose grain storage teclhnologi.st at 

present undergoing training at the KSU is suitably placed when he returns
 

to Senegal in December 1982.
 

Since supervision is essential to maintaining standards at
 

all levels of technical activity, this trainee might best serve in a
 

supervisory role as technical staff inspector on his return. USAID should
 

ensure that he be granted the necessary authority, financial support,
 

transport, and equipment to carry out his duties effectively. The trainee
 

should work in close cooperation with the AO team. When this project
 

terminates, he should be able to continue to play an important role in
 

initiating and planning suitable training programs and in identifying areas
 

of possible future assistance.
 

D. Price Stabilization and Flood Stock Strategy
 

1. Overview
 

Senegalese farmers generally work a small plot of land and
 

engage in diversified farming. They are not traditional farmers, in that
 

they do not generally consume just what they produce. Groundnuts, the
 

country's major cash crop, has been sold internationally for a half a
 

century. Increasingly, fresh vegetables offer an additional source of
 

cash for an expanding urban population. Millet, the major grain consumed
 

http:teclhnologi.st
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in rural areas, has become in i mportti)" Senegalese cnimnmcrcial crop sold in 

markets from Dakar to i-egional market Lowns and stm ll villages. The 

expansion of millet is a cash crop has h ont himdered, however, by an -. 

ineffective governmetL millet program and the discouragement of alternative 

private marketing systems. 

The success or failure of millet commercialization depends
 

not only on rising productivity, but on the commercial and social
 

institutions in Senegal. Evidence suggests that if the Senegalese farmer
 

has a reasonable and reliable access to marketing facilities, market
 

information, credit, fertilizer, seeds, and other inputs, and if he
 

perceives that his family is the primary beneficiary of any improvements,
 

he will respond to economic incentives in millet production. For some
 

time, Senegalese farmers have been practicing diversified farming as a
 

means of minimizing the impact of crop failure, providing a secure income,
 

and reducing the labor constraint during peak planting and harvesting
 

seasons.
 

To date, Senegal's government operated millet commer­

cialization program may have even had a negative effect on the economy in
 

discouraging private traders and sending out incorrect marketing signals.
 

Senegalese farmers have responded rationally by not taking the government's
 

program seriously and by not increasing substantially millet stocks for
 

commercialization.
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The basic physical and social infrastructure tor successful 

millet commercialization exists. This potential can onl.y be realized if 

the central government takes important: stepps to improve the efficicncy­

of the millet marketing system. The government needs to recognize the 

limitations of its capabilities and profit constructively from Senegalese 

initiative.
 

The following recommendations stress-improving the operation
 

of the government's millet marketing and stockage agent, the CAA. At the
 

same time, the CAA's posture as an all-inclusive marketing agent should
 

be reduced to a more limited role of "trouble shooter" in effort to
 

stabilize millet market prices. Government efforts should be channelled
 

toward developing the base for an efficient system of private marked
 

operators to complement a pared down but more effective public marketing
 

system under CAA. Such a system would be more effective, realistic, and
 

practical than the current one.
 

Despite dismal performance to date, the potential remains
 

for an efficient completely self-sustaining public sector program and a
 

complementary efficient private system. The latter, encouraged and
 

expanded, would operate the bulk of millet marketing. Central government
 

efforts would concentrate on providing, indirectly, a favorable
 

commercial environment of better roads, communications, market information,
 

storage facilities, and market standards, for the private sector.
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This ys tem would ofrer a bettei- cchinire or stabil1 ing 

prices and providing an adequ ate gra[i reeosv'v progi'aii lhan thiL rirrent: 

one, which relies heavily on the central government. The following 

recommendations are presented in order of priority. We have placed
 

recommendations dealing with the CAA at the bottom of the list because of
 

our low expectations regarding future effectiveness of the millet'program.
 

2. General'Recommendations
 

THE GOVEMENT OF SENEGAL SHOULD STRESS THE TRADE ASPECTS OF
 

THE FOOD SELF SUFFICIENCY STRATEGY AND SHIFT CURRENT EMPHASIS FROM IMPORT
 

SUBSTITUTION TO DIVERSIFIED EXPORT PROMOTION.
 

Countries that have led successful development programs in
 

the last several decades --Korea, Taiwan, Hong Kong, Ivory Coast, and
 

Japan-- have all chosen a diversified export promotion strategy over an
 

import substitution approach. Concurrent with this approach has been the
 

development of a strengthening of financial bases through growth of a
 

diversified array of credit, banking, insurance and other financial
 

institutions and services. At the macroeconomic level, we strongly
 

recommend a change from Senegal's current stress on food sufficiency
 

through import substitution to export promotion. Rice, fishing, millet,
 

as well as footwear (based on livestock hides) and textile and apparel
 

(based on cotton) would be good candidates for initial Senegalese
 

industrial exports based on local agricultural crops (i.e. those with
 

important backward linkages to che Senegalese agricultural sector).
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Control over money supply andt preverii:oio of an ove r-valtued 

exchange rate should also be encouraged, as the;e factors can uwlernire 

any export efforts. To encourage saving, interest rates should bo nliowad 

to rise to their unconstrained level.
 

ENCOURAGE PRIVATE TRADERS
 

Government actions thus far have been aimed at eliminating
 

private millet traders and placing the government agency CAA, earlier ONCAD,
 

at the "heart of a complex administrative system, within which it intervenes
 

essentially in matters concerning production organization, marketing, food
 

supplies and emergency food shortage" (Hirsch, 1979, p. 3). For example,
 

consider the following description of efforts to minize the role of private
 

millet traders.
 

ONCAD has been made responsible for supplying urban areas and
 

zones where there is a deficit for building up emergency stocks and for
 

fighting against speculation at all levels ..... ONCAD enjoys (since 1975)
 

a monopoly for primary collection of traditional cereals. All millet
 

producers can deliver through their cooperatives (since 1978/79) or
 

directly to the nearest ONCAD storehouse (secco) any of their surplus
 

cereals. In this set up, private merchants no longer, officially, play
 

any role (Emphasis added, Hirsch, 1979, p.4).
 

We have no evidence from the CAA indicating that central
 

government's attitude toward the private millet traders has changed.
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The hying and selling of mil.let: by privato traders and its 

transport to deficit regions stribilizs mil11v- prices alld gr'atly 

complements, not hinders, government's efforts to reduce prices i.n millet 

deficit areas afid increase prices in surplus areas. In spite of Lack of 

government support and restrictive government policies, the Senegalese 

private trader has acted as the major stabilizing factor in the Senegalese 

millet market by remaining active and efficient throughout the rural 

sector. Recently it was determined that Kaolack (Senegal's second largest
 

city) purportedly had 32 private traders handling betzeen 600 and 7,000 MT
 

each of local grains (i;e; millet, maize and sorghum, but mostly millet)
 

each year (Gilman, 1981). These private traders do not have adequate
 

storage facilities. Existing warehouses have one or two rooms, a few
 

meters square, and are often supplemented by space outside. Most traders
 

have additional stores in surrounding villages, and presumably large
 

stocks are not accumulated in Kaolack. Increased technical services and
 

improved warehouse facilities would encourage private traders as well as,
 

lower the current losses from pests.
 

PROVIDE TIMELY REGIONAL MARKETING (PRICE) DATA
 

A key ingredient in any successful millet marketing and
 

storage program is good marketing statistics and information. Information
 

needed to make economically rational decisions does not now exist despite
 

previous experience and recommendations for improvement.
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Firs: of all .. a cerea I , policy cannot be improvised on the 

basis of a good harvest, but it must nbovp al.l be based on 

sound statistical. knowledg, of the supply (production), pf 

demand (consumption) aid on minimum storage capacity, enabling 

production to be adapted to consumption in time...
 

Improvement of agriciltural statistics and data concerning
 

food consumption once again seems to be one of the perequisite
 

conditions for drawing up policies for cereals in Sahel
 

countries. (Hirsch, 1979, pp. 35-36).
 

Good timely regional marketing statistics provided by the
 

Ministry of Rural Development with the technical help of USAID, together
 

with an improved transportation and communications system would allow the
 

CAA as well as private traders to make informed decisions. Improved
 

marketing data would aid both public and private sector participants in
 

millet production, marketing, and consumption to work together towards
 

stabilizing prices. Private traders with stocks obtained after harvest
 

could direct their buying efforts to those regions with the lowest prices
 

and thus greatest excess supplies of millet.
 

The actual buying and selling procedure need not change
 

dramatically, as long as good management principles are followed and
 

selling prices cover costs. The private sector can work in time of excess
 

supply to counter the downward price pressures on millet. Timely regional
 

marketing statistics for millet would allow both sectors to determine the
 

regions of deficit supply as reflected by high millet prices. In an effort
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to make a profit, the privat,, sect:or wt ild lhip tlhe iccwg.ialip qtocks 

to those regions with sharpest deflict as rerflected by highest prices. 

In addition to aiding hc CAA and pri\,ate traders, good 

marketing information will help millet consumers - the rural and urban 

poor - to make informed consumption and production decisions about grains 

in their own regions. Cooperatives and individual producers will be able 

to make better judgements about the real value of their product and, if 

necessary and economically feasible, to arrange for transport of their 

products to areas of highest economic return. 

Scarce central government resources should not be aimed at
 

directly controlling millet prices. Rather, better marketing data should
 

make differential millet so that they can act in a complementary way to
 

transfer millet from the surplus areas (with low prices) to the deficit
 

areas (with high prices).
 

CREATE AN EFFECTIVE SYSTEM FOR DISSEMINATING MARKET
 

INFORMATION
 

The Ministry of Rural Development, aimed by technical
 

assistance from USAID and/or the agencies for telecommunications and
 

information, should provide a system to disseminate market and technical
 

information to Senegalese farmers, consumers, and traders. Regional grain
 

and input prices should be made available to all. Because of the
 

prevalence of transitor radios in all regions of Senegal, radio
 

broadcasts should be an effective way to transmit agricultural information.
 



Senegal enjoys a relatively free presq, as was ('Videiiced by I three-part 

series that appeared in Le Soteil. at the time of the team's visit, 

critiquing the Government's grain marketing progzram aiid the CAA ,n 

particular.
 

THE MINISTRY OF RURAL DEVELOPMENT, OR OTHER APPROPRIATE
 

MINISTRIES, SHOULD INCREASE-EXPANSION RATE OF PHYSICAL
 

INFRASTRUCTURE
 

o Market Roads
 

An inadequate system of market roads, particularly in
 

areas outside of Cape Verde and the Groundnut Basin, creates isolated
 

millet production consumption pockets. Hith transportation costs
 

prevent the transport of stocks of millet from surplus to deficit areas.
 

The problem is particularly acute during the rainy season, when many
 

unpaved roads become inaccesible.
 

o Communication System
 

An improved communication system would help inform
 

decision-makers where millet prices are highest (the deficit areas) and
 

lowest (the surplus areas). This information would allow the CAA,
 

cooperative private traders, individual producers, the transport sector
 

and consumers to make informed decisions that would aid in eliminating
 

shortages and surpluse.s and efficiently moving grain from deficit to
 

surplus areas. Failure to publicize prices creates and encourages local
 

monopolies that tend to encourage market destabilizing activities on
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behqlf of local tt:adcrs. 

Other Infrastructure 

Irrigation systems; hr[dges, and other physical :infra­

structure needed for producing and marketing all agricultural produce 

should be built at a faster pace. 

THE MINISTRY OF RURAL DEVELOPMENT SHOULD ENCOURAGE A
 

DIVERSIFIED SYSTEM OF CREDIT AND SAVINGS, MARKETING
 

STRUCTURE, AND DISTRIBUTION INSTITUTIONS.
 

Sound investment management requires-diversification. The
 

Senegalese farmer who mixes his productive work effort between millet,
 

groundnuts and/or other production substitutes such as rice, maize and
 

vegetables, is well aware of this practice. In explaining the substantial
 

rice production of the average farm in lower Casamance, Rigoulot (1980,
 

p. 23) concluded that in spite of substantially higher prices and returns
 

to labor in groundnut production, the farmer does not shift from rice to
 

groundnuts because of: a) the value of rice as 
a wage good, b) the higher
 

total income the farmer can generate by distributing available labor
 

between two enterprises as opposed to specializing in one, c) the value
 

he attaches to rice as distinct from official market price, and d) the
 

desire to minimize the risk of crop failure by means of diversification.
 

In the absence of a system that encourages financial
 

institutions, because inflation has generally been substantially higher
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than 	 interest rates Iroin sav i itgs, thr r i Li ca I rvel For crt-d it has been
 

addressed effectively though a scale, hy several
at 	 mininal programs. 

CRS 	 - Model Distribhatioi listIu itiiin 

One impressive program is managed by the Catholic Relief
 

Service (CRS) 1/. 
This 	and similar programs should be encouraged by USAID,
 

other donor agencies, and the relevant government agencies to develop a
 

complete diversified system of interlocking financial and credit institutions
 

to encourage production by providing critical timely inputs and storage for
 

millet stocks and contribute to millet price stabilization.
 

The CRS cooperative warehouse program does at the grass roots
 

level what CAA purports to do at the national level. Where the CAA has
 

failed, the CRS has succeeded in the following measures:
 

(I) 	Operating on a simple but economically viable financial
 

basis;
 

(2) 	Obtaining adequate funding; and
 

(3) Working within the limits of their technical and
 

managerial capabilities.
 

CRS has made a major positive economic impact on productive
 

effort in the communities where it operates.
 

I/ CRS officials belive that their program of village storage is working
primarily because the grain is stored outside the village compound thus
 
reducing fire risk and prevention of theft. Most importantly, the farmer
 
can retain title to his grain but receive a cash loan - a very scarce and
 
valuable service in rural Senegal.
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The p siti.,e dylnamic econoiic, poliLticail aid social impact 

of communities affected by CRS contriusts sharply with the near-zero to 

negative economic and social impact of CAA on the Senegalese economv..- --

Unlike the CRS program, CAA is not seL up on sound management principles.
 

GAA has the potential to be self-supporting and dynamic, but it apparently
 

lacks the mandate, encouragement, or political will to be a viabe economic
 

entity. Plagued by lack of outside support, economic mismanagement, and
 

consequent failure to become self-supporting, it has inadequate funds to
 

achieve its stated goals. Even if funds were available, the enormous
 

management requirement to meet the current desired level of operations
 

would most likely overreach CAA's management capabilities.
 

Encouraging government decentralization by promoting such
 

institutions as the CRS provides would hep support government effort to
 

stabilize millet price and create buffer stocks. We recommend that USAID
 

help finance the CRS program at a moderate level (subject to availability
 

for audit).
 

BUILT A BETTER INFORMATION BASE
 

In addition to timely marketing data, better information
 

is needed on the economy. The few studies available to us were extremely
 

helpful in our analysis of th edonomy. Examples of helpful topic- for
 

future research include:
 

Savings behavior and consumer preferences of rural
 

households by region and ethnic background.
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• 	 Role of millet procei.:;ing machiner (i;e; etenring, 

tiresher s, el:c,) on lie minllet inidustry. 

* 	 Study comparing foreign exchanple eacnigs and return to­

labor of millet to alternatives such as goundnuts, rice,
 

cotton, livestock, and vegetables;
 

* 	Processing millet to make it more economically viable for
 

consumption in urban and semi-urban areas (i.e. make an
 

acceptable meal easier to prepare).
 

The Ministry of Rural Development, USAID, and other relevant
 

agencies should support these studies.
 

CAA AND OTHER RELEVANT GOVERNMENT AGENCIES SHOULD INTENSIFY
 

EFFORTS TO IMPROVE MILLET QUALITY CONTROL AND INCREASE USAGE
 

OF STANDARD WEIGHTS
 

Directly related to improved market information is better
 

quality control and use of standard weights and measures. More intensive
 

millet quality control and an improved system of weights and measurements
 

would allow for a more meaningful and useful transmission of price
 

information,.since the value of a kilogram of millet, for example, depends
 

greatly on its quality as measured by the precentage of glumes, residues,
 

and insect infestation on the grain.
 

Use of standardized weights and measures also permits easier
 

dissemination of price information in standard units of measure acceptable
 

and understood in different regions. A low price for a particularly poor
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quality of millet in one deficit regbii may send an 1iorrect prie signal 

to a trade surplus region. Ilrice information is at best misleading if 

the units of measure are not well understood. Qual[ty control appears.t-­

be a more serious problem in relaLiveiy remote dreas.
 

Standardization should also be applied to bag size. We
 

found that locally made plastic bags for millet could hold only 39 kg of
 

millet instead of the more widely used and accepted 50 kg bags. Using
 

standardized bags will enhance the commercialization of millet.
 

Improved quality control, in addition to advancing domestic
 

commercialization of millet, also encourages international commercialization.
 

Greater international demand at a higher price will result if the foreign
 

buyer is more certain of the overall quality of the product.
 

ENCOURAGE PRODUCTIVITE ALTERNATIVE USES FOR CURRENT AND
 

ANTICIPATED UNUSED OR UNDERUTILIZED MILLET STORAGE
 

I) Support Flexible Grain Management by CAA and other
 

Agencies Dealing with Storage.
 

Flexibility should be practiced in storing other grains
 

in underused millet warehouses.
 

The existence in Lugar of a huge quantity of rice piled
 

in the open just ajacent to a near-empty millet warehouse because of lack
 

of rice storage facilities underlines the need for such flexibility. More
 

flexible grain management would reduce wastage and spoilage losses and
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increase Senegal's overall grain storge capaic'ity. 

2) Consider Renting U,used Warehouses to Private Traders. 

The rental could include iest cont:rol services. Such 

a program should begin as a small-scale pilot project.
 

PROVIDE CAA WITH OPERATIONAL GUIDELINES FOR GOOD FINANCIAL
 

MANAGEMENT AND A MANDATE FOR SELF-SUPPORT
 

No guidelines or directives for sound financial management
 

for a quasi-public firm appear to exist within CAA. If they do, they
 

are not followed. As a result, the organization's management is
 

ineffective or misdirected. CAA has the potential to become a
 

financially self-sustaining institution if it follows the basic principles
 

outlined below. Good business management and a realistic mandate for
 

sIf-sufficiency may curtail both inefficiency and corruption. Bonuses
 

might be considered for high performance standards.
 

We recommend that USAID assist CAA in obtaining the
 

services of a financial management consultant to develop actual
 

guidelines for operation as a self-supporting, quasi-public intitution.
 

Mr, Jomni, USAID's marketing advisor with the CAA, migh be a useful
 

liaison between an outside financial management consulting group and CAA.
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OBTAIN GOOD EXECUTIVE LIqADIERSIIIP W.IT11 A STRONG COM'ILTMENT 

TO THE PROGRAM 

uoly be as el[ective -isits executive nwinagers.The CAA can 

Failure to obtain good executive leadership at the start of any
 

reorganization or revitalization will guarantee its continued failure to
 

Executive management must understand the
justify even reccuring costs. 


basic concepts of marketing and of making CAA an economically viable 
and
 

Several sources indicated tha the Commissar
self-supporting institution. 


of CAA was not commited to the millet marketing and storage program, and
 

would prefer CAA's return to its previous more limited job of distributing
 

donor aid grain.
 

CAA SHOULD NOT GIVE MILLET AWAY (i.e. DON'T MARKET MILLET
 

AT A PRICE OF ZERO)
 

Grain distributions by CAA at zero price should be minimized.
 

the Fleuve create a major
Free distribution of millet in areas such as 


production disincentive. It may encourage overgrazing because farmers
 

switch productive efforts away from millet/sorghum production to livestock,
 

For example, farmers
thus encouraging desertification in some regions. 


interviewed in the Fleuve indicated that they preferred buying millet
 

because they could affort it. Purchasing millet would assure them a
 

steady supply for consumption. Their means of pdyment was largely
 

as well as
remunerations from relatives in urban areas and from France; 


livestock sales.
 



ENCOURAGE IMPROVED l1OM1 STORAGE TECHNOLOGY THROUGH BETTER 

EXTENSION SERVICES
 

Eighty-five to eighty-nine percent of all millet stored by' 

Senegalese is stored on the farm. The Ministry of Rural Development
 

should intensify use of its extension services and provide important on­

the-job training for farmers. In particular, new technologies for
 

reducing storage losses due to pests should be taught (Steinke, 1981).
 

Because of-the magnitude of on-farm storage, small improvements at the
 

farm level can enormously enhance Senegalese millet security stock levels
 

and contribute to price stabilization. Since traditional on-farm storage
 

facilities will continue to be the main Senegalese reserve stock of millet,
 

small improvements spread accross farms 
can have large positive returns.
 

REMOVE FERTILIZER SUBSIDIES
 

Fertilizer, primarily used for groundnut production, is
 

currently provided to farmers at 
a 75 percent subsidy. Under-pricing
 

fertilizer limits the efficiency and.productivity of its use. Subsidized
 

fertilizer makes groundnuts artificially more profitable and encourages
 

more groundnut production at the expense of millet and other agricultural
 

.products, and thus inhibits efforts to diversify the economic structure
 

of the economy'by directing resources to the draught-sensitive groundnut
 

sector.
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PROVIDE CAA AUTONOMY AND INDEPENDENT FUNDING
 

Lack of funding is one critical reason for the ineffectiveness 

of Lhe program. The Government of Senegal shouLd consider giving CAA 

autonomy and its own budget outside of political maneuvering to increase 

the chances of its development into a dynamic and efficient operation. At 

present, the central government may not have the political strength to 

successfully reorganiwe. The millet program should be assigned a higher 

priority if it is to be successful. 

USE APPROPRIATE DESIGN AND LOCAL-OR-AFRICAN-MADE PARTS'AND
 

SERVICES
 

In the future, USAID and other donor agencies should use
 

economically appropriate designs and local parts and services, when
 

possible, that subtantially reduce the costs of buildings, such as the
 

23 warehouses with 30,000 MT capacity of this project. More warehouses
 

of the samc quality construction could have been built at the same cost.
 

Use of locally pirchased materials would also accrue backward stimulants
 

to African-Senegalese instead of American business and industrial interests.
 

These stimulants are substantial because of their first and subsequent
 

round impacts on the supplying industries.
 

ON THE BLSIS OF GOOD OR BD MANAGEMENT OF THE SYSTEM OVER THE 

NEXT FEW HARVESTS. EXPAND OR DIMINISH CAA'S SECURITY STOCK 

LEVEL AND TI1US ITS ABILITY TO INTERVENE IN THE MILLET MARKET 



3. Specific Recommendations
 

The specific recommendaLions for CAA outlined below wil'
 

complement an expanded private marketiiig syste,,m. Local monopolies often
 

exist because a locality is isolated in terms of both information and
 

communications. Providing timely information to local private traders
 

allows them to buy in regions of relative surplus where millet prices are
 

low'and to sell in regions where millet is relatively rare as indicated
 

by high prices.
 

Improved markets, roads, information, and other infrastructure
 

lower the costs to supplers of transmitting grain to deficit regions. Both
 

private and public activity results in lowering the differential between
 

high and low prices, and thus leads to a more stable system of millefprices.
 

Several times, we hemd CAA officials indicate that information
 

on price differences, which were often substantial at the same time between
 

regions; should not reach the public, because the private traders could
 

exploit the situation. Thibis an inaccurate nqtion, whichshould be
 

dispelled. If the information is limited to a few, then the monopoly
 

position can be exploited by those with the information, who can buy low
 

and sell high. Lack of additional market trading between regions prevents
 

adequate grain transfers from lowering the price differential between
 

regions. If price differentials are substantial-enough to make it
 

economically justifiable to buy and transport millet (or other grains)
 

from surplus to deficit regions, then the private sector will engage in
 

operations that will substantially lower the price differential.
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Providing more millet to deficit regiras 
towers its price in these regions,
 

while buying in surplus regions raises the price that the farmers
 

receive in these areas. If pricing information is made available tc -ll­

there is less chance for exploitation on the part of the government, large
 

traders, or others with access to market information.
 

Access to information is not enough if physical infrastructure
 

is lacking. For example, areas in East Senegal lacking paved roads, 
are
 

inaccessible during the rainy seasons before the harvest. 
As a result,
 

local monopoly positions will exist, even if market information is available;
 

because neither the government nor the private sector can transport the
 

grain at an economical cost. CAA should concentrate its "watch dog" efforts
 

on these regions lacking infrastructure until it is established. 
An
 

effective system of transportation as well as of communication will be of
 

greatest benefit 
to the rural poor, who make up the majority of the
 

Senegalese population and are considered the major target group for
 

development projects.
 

The following approach for salvaging the current program of
 

millet stockage in a manner 
that contributes to millet price stabilization
 

is consistent with the above recommendations for change in millet
 

production, storage, marketing, and distribution practices. It is also
 

consistent with the general USAID assistance strategy for Senegal of
 

"significant shifts in approach and emphasis" through "a carefully
 

prepared deregulation process, carried out in stages" in which "the
 

government (according to the Reform Plan) will assign major responsibility
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for farm inputs, including credit and :eed, 
to local cooperatives and to
 

the suppliers. Similarly, the governmont under the Reform plan will
 

encourage private enterprise in marketing. The critical objective io che­

establishment of an alternative to state controlled seed, fertilizer,
 

credit, and marketing channels. Central government control over the factors
 

of rural production in Senegal must give way to 
a freer, more efficient
 

system". (USAID, 1981, p. 29).
 

The evaluation team presented its recommendations verbally
 

to USAID before our awareness of the Reform Plan and USAID's country
 

development strategy, and thus, they represent an 
independent assessment
 

of the need for more emphasis on private market solutions of the need
 

for more emphasis on private market solutions to current economic problems.
 

In conjunction with expanding the private sector's role as
 

described above, we strongly recommend reducing and decentralizing the
 

marketing activities of CAA, earlier ONCAD, to assembling and maintaining
 

a modest stock of millet. CAA's actual procedure for buying would remain
 

basically intact. Distribution would be at a price adequate to 
cover the
 

costs of handling.
 

The security stock would turn over every 3 to 4 years.
 

Active CAA intervention into marketing would be minimized to buying from
 

cooperatives at an economically reasonable price (e.g. 50 CFA in 1982/83)
 

immediately after harvest and selling to cooperatives before harvest when
 

market prices are high.
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The general procedure w-uld he to purchase millet in expected 

grain surplus areas where prices are ,xpected to be lowest (onl the ba:;is 

of past experience and current climatic conditions). The CAA would s1,11­

in regions where prices are expected to be highest. Millet would be bought 

on a priority basis: first, from cooperatives in traditional surplus
 

regions; second, from other cooperatives; and finally, from private
 

traders. Similarly, CAA's selling priority of CAA would be first, to
 

cooperatives in traditional deficit regions; second, to other cooperatives;
 

third, to private traders, and fourth, to khers groups, including foreign
 

millet deficit countries like Mauritania. SONADIS, village stores
 

scattered throughout Senegal, may also serve as an important distribution
 

outlet and should be placed high on the list of priority sellers.
 

The CAA could begin by setting a modest millet stock target
 

of 30,000 metric tons (MT) with a three year turnaround time. Starting
 

with a zero initial stock level, as appears to be the case after current
 

sales to the EEC for Chad and Niger, a 30,000 MT millet stock could be
 

purchased qt 50 CFA/kg and, at an exchange rate of 300 CFA to $ 1, would
 

cost approximately $5 million. With k three yer turnaround, at least
 

one third of the total stock, or 10,000 MT, would be sold at the previous
 

harvest's government buying price plus a premium for service charges,
 

transportation costs, ect.
 

If a 10,000 MT turnover stock is not sold in the millet
 

deficit region, then millet could be offered at the same price to SONADIS,
 

other cooperatives, private traders, and finally, to foreign buyers.
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All transactions would initally be in casli. If th program becolne 

successful, alternative forms of credit could be developed. In perio:Is
 

of extreme scarcity, more than 10,000 'ITcould he sold in deficit: regions
 

experiencing high millet prices.
 

At the beginning of the harvest, the reserve would be
 

20,000 MT if just the replacement stock was sold. The stock would be
 

less if additional reserves had been sold to relieve the previous season's
 

millet scarcity. Funds from the previous season's sale would be used to
 

replenish the depleted millet reserve stock to the earlier 30,000 MT
 

amount or to an appropriate new level set by Senegalese authorities.
 

CAA would purchase millet at the previously announced price, say 50 CFA/kg,
 

from-cooperatives in regions with excess supply as reflected by lowest
 

price per kg. If sufficient stocks were not received by these cooperatives,
 

CAA would be directed to obtain stocks at the same price from cooperatives
 

in other millet producing regions. If sufficient stocks were still not
 

available, CAA would buy stocks at the same price from private traders
 

until the target level of millet stocks is reached.
 

This procedure leads to a rational maintenance of millet
 

stocks by regulating purchases and sales of millet stocks in such a way
 

as to stabilize prices and by moderating. Upturns and downswings of
 

millet prices. CAA's purchases of millet during-periods of excess
 

supply, immediately after the harvest, would create increased demand that
 

would help counter millet surpluses that push prices down. In a
 

symmetrical fashion, increased supplies of millet from sales during
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periods of supply deficiency would help counterbal a.tce the upward price 

pressures of inadequate supply in millet scarce regions. With good ma'ket
 

information, CAA, through. its selling oiierationx, can act as a watch drcg,­

preventing private traders from exploiting local scarcities. If good,
 

timely, market information is publicized, many private transactions will
 

complement and reinforce the government's price stabilizing activities.
 

In addition to acting as a price stabilizer, this system
 

is equitable with primary benefits directed toward the farmer producer­

consumers who belong to the cooperatives. The program would also economize
 

on the use of Senegal's most severe constraint - a qualified and motivated
 

executive and mid-level management cadre. The program would be based on
 

improved market statistics perimitting more informed public and private
 

sector buying and selling decisions. This program would be complementary
 

to a newly encouraged private sector and diversified system of cooperatives,
 

each developing its own souce of reserve stocks and credit. Each would be
 

operating to stabilize prices by buying low and selling high.
 

We recommend that the program rely on the currently existing
 

stocks of underused German and American built warehouses, rathern than
 

building new warehouses. Developing a market information gathering and
 

communication system or market road construction development would be much
 

more economically inefficient than addition to the store of underexploited
 

warehouses. The basic 30,000 MT millet stck reserve would be stored and
 

maintained in the centrally clustered German built warehouses in Thins
 

(capacity 10,000 MT), Kaolack (4,000 MT), Diourbel (4,000 MT), and
 



Louga (planned capacity: 4,000 NT). 'lhe 2,000 MT U.S. built warehouses of 

Kaolack and Thins could bring the total capacity up to the recommended 

30,000 MT. These two warehouses should he given renovation priority, -Th,;­

more widely dispersed American warehouses could be used as distribution 

points in millet deficiet areas and as intermediate assembly or grain 

gathering points in the grain surplus areas. 

For example, Kolda in the South could act as a temporary
 

assembly point for locally-commercialized grain from the Casamance.
 

Assembled millet could be moved by large trucks to the more centrally
 

located security stocks. Similarly, American warehouses in traditional
 

deficit areas such as the Fleuve could be used to store donated grain stocks
 

for subsequent local distribution sales during the "soudure" or hungry
 

season before the harvest. As suggested earlier, any underused capacity
 

might be effectively put to use:
 

1) under a pilot project aimed at providing better quality
 

of private trader storage on a rental basis, and
 

2) on loan to other grain handling organizations, such9/as
 

CPSP, for rice storage. Under any such program, we recommend that CAA
 

monitor all warehouses in the same site to avoid cross infestation problems.
 

The use of the centrally-located German stocks would minimize management
 

costs, and lower transportation costs as well as improve accessibility
 

because of their proximity to good roads. Because the German warehouses
 

are fumegable, unlike the American warehouses, millet stored in then can be
 

fumigated and sprayed and then locked up, thus reducing crop protection costs.
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E. Use of USAID Funding 

I) Current project 

- Warehouse upgrading 

Based on the order of priority listed in the recommendations, 

and estimate of the funds required to upgrade the USAID warehouses is as
 

follows:
 

" Ventilation repalcement US $ 125 000
 

. New doors (74) 150 000
 

" Concrete slab and door protection 100 000
 
in front
 

" Frame masonry joints 7 000
 

* Site improvement 125 000
 

* Watchman's houses and offices 200 000
 

Total US $ 707 000
 

- Audit of AAPC- Al Sand Inc. contract 

The AAPC and Al Sand Inc. files showed that the contract
 

included the service of two technicians for a period of three weeks in
 

Senegal. However, an additional amount of $ 19,025 was charged to USAID
 

for this service. For this reason and because of the high cost of
 

materials supplied on the PIO/C 1 000 1 contract (I 016 984,94 ), we
 

recommend an audit on the AAPC - Al Sand Inc. contract with USAID.
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- Trai ning 

USAID shoud support CAA technical training program be
 

eliminating financial constraints.
 

2) Future Projects
 

We do not recommend further investment by USAID in storage
 

facilities on a regional basis in the near future. USAID should continue
 

its participation in the XAA Cooperative storage program. We recommend
 

a project evaluation before USAID proceeds with the second batch of
 

50 cooperatives warehouses.
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VIII - I ACRONYM GLOSSARY
 

AAPC 	 Afro-American Purchasin Center
 

!,O 	 Agriculttural Devloplmicnt O[ffice 

AO 	 Agroprogress
 

BS 	 Bachelor of Science
 

CAA 	 "Commissariat 2 l'Adie Alimentaire"
 

CAS 	 "Comissariat de l'Aide Sinistr~e".
 

(F) CFA (Francs) "Communautd Financi~re Africaine"
 

CILSS "Comit6 Inter-Etats pour la Lutte contre la S~cheresse
 
au Sahel"
 

CPSP "Caisse de P~r~quation et Stabilisation des Prix"
 

CPTC Crop Protection Training Center
 

CRS Catholic Relief Service
 

CV Curriculum Vitae
 

DGPS "Direction de Gestion des Projets de Stockage"
 

EEC European Economic Community
 

FAO Food and Agriculture Organization (of the United Nations)
 

FRG Federeal Republic of Germany
 

FY Fiscal Year
 

GDP Gross Domestic Product
 

GOS Government of Senegal
 

GSA Grain Storage Advisor
 

IBRD 	 International Bank for Reconstruction and Development
 
(World Bank)
 

IDR International Development and Research Center
 

ITA "Institut de Technologie Alimentaire"
 



- 96 -

KG Kilogram 

KSU Kansas State University 

LBII Louis Berger International 

MS Master of Science 

MSU Michigan of Science 

MT Metric Ton 

Inc.
 

OMVS "Organisation pour la Mise en Valeur du Fleuve S~n~gal"
 

ONCAD "Office National pour la Cooperation et l'Assistance
 
au D6veloppement"
 

PP Project Paper
 

PV "Protection des V6g6taux"
 

SAED "Socigt6 d'Am6nagement et d'Exploitation des Terres du
 
Delta du Fleuve du S6n~gal"
 

SEG "Sn6galaise d'Entreprise G6n6rale"
 

SONADIS "Socigt6 Nationale de Distribution"
 

SONAR "Soci6td Nationale d'Approvisionnement du Monde Rural"
 

SONEG "Socift6 Nationale d'Entreprise GUn~rale"
 

US United States
 

USAID United States Agency for International Development
 

USDA United States Department of Agricutlture
 

VERITAS
 

VRD "Voirie et Raccord Divers" (State Works).
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VIII - 2 EXECUTIVE SUMMRY OF EVAIUATION 

Q. I. What constraints does this project iteimpt to overcome and whOn 

does it constrain? 

This project attempts to relieve the constraint on millet
 

storage that prevents the Government from establishing grain
 

reserves for drought relief and price stabilization purposes.
 

By commercializing millet and promoting it as a cash crop
 

(to complement groundnuts), it is also hoped to increase
 

millet production, go some way towards attaining self­

sufficiency in food grains, and thus conserve foreign exchange.
 

Q.II 
 What technology does the project promote to relieve this constraints?
 

The project introduce a better storage technology by seeking to
 

effectively augment existing warehouse capacity and by providing
 

the means (through training) of managing it efficiently.
 

Q.III What technology does the project attempt to replace?
 

The project seeks to provide an alternative to traditional on­

farm storage and private sector trading. It attempts to give
 

the GOS stronger controls over the marketing and price
 

stabilization of millet.
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Q.IV. 	 Why do project planners bel;eve that intended beneficiaries will 

adopt the proposed technology? What are the incentives to change? 

At the inception of the Project it was the stated ain of the 

GOS to establish a reserve stock of millet by means of local
 

pruchases. The reasons behind this decision have already been
 

stated in Q.I. There is a strong political incentive to
 

stabilize millet prices and to show the population that there
 

are adequate food stocks on hand.
 

Dependence on the private sector is said to encourage the
 

exploitation of the urban and rural poor by the development of
 

local monopoly positions which occur when millet is purchased
 

at extremely low prices after harvest, when farmers must pay
 

off debts, and sold at extremely high prices before the harvest
 

when supplies are scarce.
 

Q.V. 	 What characteristics do intended beneficiaries exhibit that have
 

relevance to their adopting the proposed technology?
 

At the time of the project's inception, the Senegalese
 

governmental organization, ONCAD, was perceived to have
 

developed 	a 'proven" capability in handling groundnut and
 

imported 	grain marketing. In the light of this capability, it
 

was believed that by removing the constraints of warehousing
 

and trained technical and managerial staff, the commercialization
 

of millet could proceed effectively.
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Q.VI. What adoption rate has this project or previous projerLs 

achieved in the transferring of the proposed technology?
 

Quantitatively, project objectives were fulfilled as regards
 

the provision of infrastructure. The planned tonnage of
 

warehouse capacity was realized and the numbers of marketing
 

board employees given technical training matched project aims.
 

Qualitatively, however, there were deficiencies, particularly
 

regarding the design of the warehouses and the standard of
 

their construction. Although most of the training was relevant
 

and effective some 16 percent of the technicians trained
 

attended courses'not entirely suited to their needs. However,
 

with adequate supervision, the desired technical standards are
 

being achieved.
 

The collapse of ONCAD and the inability of its successor, the
 

CAA, to carry out an effective commercialization program
 

despite the completion of building and training programs has
 

led to near zero economic benefits to date. However, the
 

potential benefits of a successful program for price
 

stabilization alone are widely acknowledged despite the dearth
 

of success in this field in Senegal and elsewhere.
 

Why have or have not intended beneficiaries adopted this technology?
 

This lack of success is probably due to many factors, in
 

particular i) lack of good executive management in the CAA,
 

ii) lack of political will and commitment to the program
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(politically unpopular drcisions are sometimes required), 

iii) inadequate funding, iv) failure to make use of the iell 

established private sector, v) lack of timely regional. mrrkdting 

(price) data, and vi) inadequate transport and communications
 

systems in some sectors of the country.
 

Q.VII. Will the project set in motion forces that will induce further
 

exploration of the constraint and improvements to the technological
 

package proposed to overcome it?
 

It is 
too early in the life of the present organization to tell
 

if the millet-security stock and price stabilization program
 

will be successful or not. 
 The GOS continues to stress the
 

need for an active Government role in the program but does not
 

appear to have the funds to support such a role. At this time,
 

given the lack of good executive management and a mandate for
 

self-sufficiency in the CAA, the main incentive for continuation
 

would appear to be additional donor assistance to supplement
 

central Government funding. 
 Few incentives will be forthcoming
 

based on past or present performance.
 

Q.VIII. 
Do private input suppliers have an incentive to examine the
 

constraint addressed by the project and come up with solutions?
 

The private sector is hampered by a lack of market roads,
 

storage facilities, finance, and market information. Their
 

potential performance as a complement to government effort
 

to stabilize millet prices and expand millet storage is
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considerable. The curreii program discourages the private 

sector, which from its rurrent scale of operations indicites 

that it can operate efficiently; what..is required is Fone­

measure of control, not suppression. 

Q.IX. 	 What delivery system does the project employ to transfer the new
 

technology to intended beneficiaries?
 

The grain 	delivery system is handled by regional CAA offices
 

working through cooperatives. This year, it is estimated
 

that about 25 percent of millet entering the marketing chain
 

was handled in this way, though not very efficiently; the
 

rest was in the hands of the private sector.
 

Q.X. 	 What training techniques does the project use to develop the
 

delivery system?
 

The project has sought to increase technical skills by means
 

of formal or practical training courses, depending on the
 

level of instruction. The program concentrated on middle and
 

lower level managers, particularly those in day-to-day contact
 

with grain stocks and warehouses. The absence of a well
 

trained cadre of executives was not originally identified as
 

a major constraint. It is evident now, however, that present
 

senior management lacks the knowledge and skills necessary to
 

organize 	an effective millet buying and storage program.
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VIII 	- 3 EVALUATION METHODOLOGY 

This 	evaluation has involved three main approaches: 

(1) The study of documenLs, technical papers, and correspondence
 

relating to the project under review and other inputs in
 

the 	grain storage and marketing field.
 

(2) 	Discussions with participating donors, private organizations,
 

and Government departments.
 

(3) 	Field visits to study grain storage and handling facilities
 

in as wide a range of climatic zones as could be arranged
 

in the time available (see Annex 5 Tor details).
 

i) Economic Aspects
 

No formal evaluation plan was adopted. Initially, time was devoted to
 

the study of project reports and papers by USAID, the World Bank, MSU, and
 

other organizations and donors who had studied the economic background to
 

Senegal's development strategy. A thorough understanding was considered
 

essential for an effective evaluation supported by realistic recommendations.
 

Unfortunately, extremely relevant documents were still being identified
 

during the third week of our mission.
 

As most grain reserves are held on the farm, we considered it essential
 

to examine storage and handling at this level and, indeed to consider, albeit
 

in brief, the entire marketing chain, including cooperatives and the private
 

sector. 
Prices and grain movement patterns were also investigated. In
 

order to evaluate the potential for substituting rice and wheat with millet,
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we briefly considered dietqry hqbits hi Datkar and elsewhere. 

ii) Warehouses
 

It was first necessary to undersimnd th' complex selection and
 

construction procedures which surrounded the warehouse building program
 

and to establish contact with the organizations and individuals concerned.
 

Through the study of plans and other documents, we were then able to
 

critically assess the suitability of the USAID warehouses in relation to
 

other recently constructed storage facilities.
 

An evaluation table was drawn up for on-site use 
to ensure that all
 

building components were examined and checked systematically to see wheter
 

or not they conformed to the plans. 
 Thus, design faults could be separated
 

from construction faults and the effectiveness of warehouse design assessed
 

in relation to climate and the needs of Senegal. The efficiency of
 

building site supervision was also investigated.
 

Other storage structures inspected at central level included the FRG
 

fumigable warehouses built for the security stock program. 
The effective­

ness of storage at lower levels 
(on-farm, village, cooperative) was also
 

studied.
 

After the field assessment, discussions were held with the engineers
 

and consultants involved with the management and control of the project
 

before and during construction. Finally, project files were reviewed to
 

give a complete picture.
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iii) Training
 

Guided by the PP, the KSU detailed training proposals (Pedersen and
 

Steinke, 1977), 
and project files, we were able to gain an understanding
 

of the training input planned for ONCAD technicians. Discussions were
 

held with organizations that had been involved with training: 
 the AO team
 

in the CAA, the CPTC, and the ITA.
 

A training evaluation schedule was 
then prepared to establish, for
 

each training program, its relevance to the job of the trainee, aspects
 

found particularly useful, the appropriateness of ithods of presentation
 

and techniques used, the degree of retention of technical information,
 

details of pre-course preparations/post course evaluations, and finally,
 

how the trainee's approach to his job had been changed by the training
 

he received.
 

As part of the assessment, we examined course timetables and
 

technical documentation given to the trainees. 
We also considered the
 

balance achieved beten formal lectures, discussion periods, exercises,
 

demonstrations, and visits.
 

Trainees at all technical levels were interviewed during our field
 

excursions so that performance could be assessed in their own working
 

environments. The general 
lack of grain in the warehouses of the CAA made
 

observational assessment difficult, particularly as regards the work of the
 

storekeepers. A further, complicating factor was that all trainees had
 

previously received instruction from the then FAO-financed ITA, between
 

1970 and 1974. Most of the technicians therefore already had a significant
 

baseline of specialist knowledge.
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VIII - 4 EVALUATION PROGRI 

Week I
 

The three members of the mission arrived in Dakar between April 25th
 

and 27th 1982. On arrival, Mr. Gilman accepted the responsibility of
 

Mission Leader.
 

We were first briefed by the ADO and contacts were then established
 

with other USAID personnel. The terms of reference accepted by the mission
 

were somewhat broader than had been previously indicated.
 

During initial meetings at the CAA, contact was established with the
 

advisors of the AO/FRG food security project.
 

Office accommodation and supplies were made available to the mission
 

not far from the U.S. E,bassy.
 

A short field trip to Thins was quickly organized to familiarize us
 

with the design of the USAID warehouses and the more recently constructed
 

fumigable warehouses built by the German project. CAA technical staff
 

trained by KSU/USAID were present in Thins and these early discussions
 

facilitated the drawing up Pf a training evaluation schedule.
 

In Dakar a visit was arranged to the headquarters of the CRS in
 

Senegal. This organization has established five, village level, millet
 

storage/credit facilities.
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A considerable amount of our fHiit week was 
devoted to the study of
 

technical papers and project files identified by USAID. It is regrettable
 

that two very recent USAID papers givinig essential economic backgroini ­

were not made available to us until 
the last week of the assignment.
 

Week 2
 

Most field trips took place during this period, either by road (using
 

AID and CAA vehicles) or by charter aircraft. The use of air travel was
 

appreciated by the mission as a means of saving time and ensuring that a
 

representaive range of climatic zones could be visited.
 

The program was as follows:
 

- Tuesday, May 4th: Kaolack and Kolda (by air)
 

- Wednesday, May 5th: 
 Louga, Darou Mousti, Thilmakha and Niakbbne
 

(by road)
 

- Thursday, May 6th: Thins and Ndiay~ne Sirakh (by road)
 

- Friday, May 7th: Podor, Ndioum and Aere Lao (by air and road).
 

All trips focused on the USAID-funded warehouses but the opportunity
 

was taken to examine grain handling and storage at all levels. As the
 

mission was always accompaned by CAA technicians and advisors and USAID
 

personnel familiar with local problems, useful discussions developed during
 

the field program. 
Contact was made with the CAA Regional Coordinator and
 

local technical staff in all of the regions visited.
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Kaolack
 

Situated in the southern part of the groundnut basin, Kaolack is an
 

impuetant center for millet and maize production and some of the warehouses
 

contained recently purchased grain. USAID and FRG warehouses belonging to
 

the CAA are present on the same site. Visiting TPI experts had recently
 

fumigated t b of the FRG warehouses as /t of an ongoing research project
 

to test gas diffusion rates through the walls. 
 In the USAID warehouse,
 

millet purchased from the CAA by the EEC was being transferred to 50 kg
 

woven polypropylene bags for export to Chad.
 

Detailed assessments of the USAID warehouses and the effectiveness
 

and relevance of the KSU training program commenced at this time by means.
 

of personal observation and staff interviews.
 

In the important town of Kaolack, market traders were interviewed to
 

establish millet movement patterns, the quantities involved and parallel
 

market prices.
 

Kolda
 

Situated in the region of Casamance in the south of the country where
 

the relatively high rainfall promotes a richer vegetation and good rice
 

and groundnut production potential. We were unable to enter the USAID
 

warehouse, and therefore could only examine the site. 
We attempted to
 

visit the local cooperative center, but this was also closed.
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Louga 

A circular tour was tfade of four USAID warehouses in the northerl
 

sector of the groundunt basin.
 

On the road between Tivaouane and Louga, traditional millet threshing,
 

winnowing, and on-farm storage were examined. 
Grain stores became less
 

frequent as we moved north into drier areas.
 

In Louga we made a brief visit to the CPSP warehouse. A quantity of
 

deteriorated rice was 
stacked in the courtyard and the warehouse was old
 

and in a poor state of repair.
 

We approached three traders, 
one of whom showed some hostility at
 

being questionned. An electrically-operated grain mill was also examined.
 

We obtained millet prices in Louga market and at another village on the
 

return journey for the same purpose.
 

We visited a cooperative store at Niakh~ne. 
Of the 200 MT of grain
 

this buying year, only a few bags remained; buying had now cased. The
 

storage facility was an old, galvanized stell shed. At Mddina Kakhai we
 

visited a partially constructed cooperative store and office complex, one
 

of many at present being built from donor funds. 
A local farmer, some of
 

whose land had been used for the new facility, was questioned about cropping
 

procedures and preferences.
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Thins
 

A pest control demonstration by technical staff was organized fo: the
 

training evaluation. Other team members visited one of the five, viliage­

level, silo facilities established by the CRS. The silo at Ndiayane Sirakh
 

is divided into six cells and has a total capacity of 120 MT. Discussions
 

were held with the silo manager (in charge of three of the five sites),
 

the secretary, the book-keeper, and the treasurer.
 

Podor
 

This is a deficit area with vegetation typical of the true Sahel.
 

Because of the low rainfall, dry land farming of millet and sorghum is
 

inadequate to meet the grain needs of the people. 
 There is some production
 

of rice on irrigated land near the Senegal river, which should increase
 

substantially when the long term OMVS project is completed.
 

We examined three USAID warehouse sites and visited the market in
 

Podor to discuss grain availability, prices, and food preferences.
 

The administrative leader of 21 
villages was interviewed at Aere Lao.
 

He indicated a neef for some 50-100 MT of storage capacity in five different
 

villages to facilitate the distribution of free grain allocated annually
 

by the CAA in this region. In the same village, we examined a small,
 

privately-owned, diesel driven hammer mill.
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Week 3 

Most of our time was devoted to tile assembly of dc for our fitmn 

report and for a verbal presentation Lo the USAID Director.
 

We also established contact with the ITA, FAO, the World Bank, and two
 

organizations concerned with the warehouse construction program: 
 Louis
 

Berger and VERITAS.
 

Week 4
 

This week was devoted to report writing.
 

Because of various commitments, team members left Senegal at different
 

times between May 22nd and May 27th, 
1982. A draft report was left with
 

the ADO. Each team member has responsibility for completing his own
 

sections, which will be forwarded to 
Dakar within one month.
 



VIII - 5 PERSONS CONTACTID 

USAID 

Mr. D. Shear, Director
 

Mr. J. Balis, Agricutlural DevelopiuiL Officer
 

Mr. L. Jepson, Assistant, Agricultural Development Office
 

Mr. J. Salvo, Project Manager
 

Mr. S. Sarr, Project Assistant
 

Mr. P. Rusby, Food for Peace
 

Mr. T. Jomni, Marketing Advisor (attached to the CAA)
 

Mr. B. Mosley, Resident Engineer
 

Mr. W. Settle, Training Officer, CPTC
 

Mr. M. Keita, Economist.
 

CAA
 

Mr. S. NDiaye, Commissaire
 

Mr. D. Niane, Project Manager (Counterpart to J. Salvo)
 

Mr. A. Diam,, Chef de Division Technique
 

Mr. T. Fall, Chef de Bureau de la Planification
 

Mr. A. Khouma, Chef de Bureau de la Construction
 

Mr. A. Dupuy, Chef de Bureau de Qualitg
 

Mr. B. Sy, Coordinateur, Podor
 

Mr. B. Diouf, Coordinateur, Kolda
 

Mr. E. Diagne, Coordinateur, Louga.
 

AO 

Mr. C. Herz, Project Manager
 

Mr. L. A. W. Hayward, Grain Storage Advisor
 

Mr. N. Derpmann, Engineer
 

Mr. Gao, Accountant.
 

GRS
 

Mr. M. CLement, Director
 

Mr. S. Thiam, Silo Manager.
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ITA 

Mr. 0. Khan, Director
 
Mr. A. A. Thiam, Technical Director
 
M.B. Diallo, Head of StorageL Se,:r ion
 
Mr. S. B. NDiaye, Storage Technician.
 

MSU
 
Mr. R. J. Bingen, Specialist in Rural Development Administration
 
Mme. Bao, Agricultural Economist.
 

World Bank
 
Mr. J. Mayot, Economist.
 

IDRC
 
Mr. G. McNeil
 

FAO - Librarian
 

VERITAS
 
Mr. Martin
 

Louis 
 erger
 

Mr. V. Beas.
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VIII - 6 TIME-TABLE OF EVENTS 

- FAO/ITA training program for ONCAI) personnel 1970-974 

- ONCiu enters grain marketing sphere 1973 

- The CAA is created out of the GAS 1974
 

- Preliminary KSU study: "Recommendations for Grain Storage
 
and Preservation in Senegal", (Spencer, Pfost and Pederson) 
Nov. 1975
 

- First group of ONCAD trainees attend 
summer course at KSU July 1976
 

- Start of pre-project activities of the AO/FRG food security
 
programm 
 1976
 

- Senegal Grain Storage Project Paper issued 
 May 1977
 

- Project Authorization Date 
 July 1977
 

- Project Agreement Date 
 August 1977
 

- Paper presented by KSU on the "Implementation of a Gain
 
Storage Preservation and Training Program in Senegal" 
 ? 1977
 
Pederson and Steinke)
 

- Second group of ONCAD trainees attend summer course at KSU July 1978
 

- USAID Grain Storage Adivsor arrives at post Jan. 1979
 

- First USAID/ONCAD Project Evaluation of the grain
 
sotrage program 
 Feb. 1979
 

- AO Grain Storage Advisor arrives at post May 1979
 

- USAID Warehouse construction agreements signed with
 
contractors (Virmad-Soneg and SEG) 
 May 1979
 

- FRG Warehouse construction program commences 
 June 1979
 

- USAID Warehouse construction program commences Late 
1979
 

- Senegalese engineer returns from long-term training in
 
the U.S. 


- KSU "Train the Trainers" course in Dakar 
 Sept. 1980
 

- ONCAD dissolved 
 Oct. 1980
 

1980 
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- CAA assumes responsibility for cereals buying and the
 
security stock program 
 Nov. 1980
 

- USAID Warehouses accepted provisionally from the builders
 
(10 percent payment withheld) 
 Dec. 1980
 

- Third group of trainees attend summer course at KSU 
 July 1981
 

- CAA training courses held for Commercial Agents,
 
Storekeepers, and Pest Control Agents 
 Sept. 1981
 

- USAID Grain Storage Advisor completes his contract and
 

returns to the U.S. 
 Dec. 1981
 

- End-use study completed 
 Feb. 1982
 

- Project Evaluation completed 
 May 1982
 

-
Senegalese Grain Storage Technologist due to return from
 
long-term training in the U.S. 
 Dec. 1982
 

- Project Assistance Completion Date 
 End Dec. 1982
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VIII - 7 	 DESIGN CRITERIA AND DES IRABLE FEATURES FOR STORAGE WAREHOUSES 

IN DRY TIROPICAL CLIMATES 

External sources:
 

Sections IB, 

ID, and 3 

Gracey, A.D. and Calverley, D.J.B., "Grain stores for 

tropical countries: outline specifications and 

construction details". 

Trop. Stored Products Int. 37,1979, pp 25 - 30. 

Section 4 	 Hayward, L.A.Q., "Structural features of warehouses
 

adapted for long term storage in dry tropical climates."
 

Trop. Stored Products Int. 40, 1981, pp 14 - 23.
 

I. Design considerations
 

A. Design Loads
 

Design loads differ from one country to another and often within
 

areas of a country. Many countries also have specific building codes
 

with design security factors.
 

Major design 	loads to be considered are:
 

• Wind loads
 

• Live loads
 

. Dead loads
 

. Earthquake
 

" Dynamic loads.
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The calculation and appLica:ion of these loads must to be performed 

by experienced construction engineers. 

B. Capacity
 

The usuable volume in a store is less than the store's gross volume
 

because of several factors; 
 all the space above eaves' level should be
 

left for air to circulate and ventilate; 
 a clear space or gangway at least
 

0.6 meter wide must be 
left between stacks of bags, and between a stack and
 

a wall; 
 space is also lost between bags themselves when stacked. The bulk
 

volumes of agricultural products can vary considerably also, from about
 

1.3 cubic meters/tonne for beans to 2.1 
m3/t for flour and meal.
 

The apparently "wasted" space in gangways and headroom around and above
 

stacks is essential for ventilation, access, hygiene, and fumigation
 

activities.
 

Table I 
 Building size
 

Capacity 
 Floor Perimeter Building
 
area length size
2
tonnes 
 m
 m 
 m x m
 

1,000 532 
 94 19 x 28
 
3,000 1596 
 170 28 x 57
 
5,000 2660 
 244 28 x 95
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C. Shape and Structure Type 

The suggested dimensions shown in Table I have a short ,'[riine~er
 

for , given floor area, anid thus re(I., tIh ar1, o wnL1s ann, length
1L-0 Od' 


of roads around the building. However, some considerations may over-ride
 

this criterion, for example, the configuration of the site and the main
 

road, river or railway serving it, and the stocking pattern propount.
 

Depending on the dimensions, frame-type building or columns with
 

conventional trusses can be used but 
some consideration should be given to
 

the availability of materials in the country and the competence of the load
 

contractor for a particular technology.
 

D. Siting of the Store
 

The soil load-bearing capacity is all important. 
 Weak soils can
 

substantially increase building costs. 
 Some soils, eg black cotton soils,
 

should be avoided altoghether if is possible.
 

Excessively wet areas, and dry areas which suffer from "flash"
 

floods, are also difficult to build on. Areas which remain dry all the year
 

round are desirable. Moisture permeation from the ground can be prevented
 

by excavating drainage channels.
 

The long axis of stores should be oriented on an east-west axis
 

(+ J0) with the principal doors located on 
the north and the south sides.
 

A sloping site 
 has to be cut into, which is expensive and requires
 

one or more drainage trenches (cut-off drains) to be made across 
the slopes
 

uphill from the store, to lead drainage water around and away from the
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environs of the store, without causingi soil. 'rsi.on. Drains which cross 

the building site need sinking deep, vverbig with 150 mm of concrete 

all round the pipe, and the trench backfiAted with hardcore. 

Store floors need to be above ground level with surrounding ground/
 

road surface sloping away from the walls and doors.
 

Access by vehicles: (a) to site, and (b) around store to doors
 

or leadin ramps, is 
important and needs to be carefully considered in
 

relation to the site. 
Local authorities may have planning requirements for
 

roadways or recommendations on their construction. 
Widths of roadways
 

suitable for today's trucks may be inadequate for the large trucks of the
 

future (think 5-10 years into the future). Road turning circles and
 

concrete 
"aprons" in front of doors need to be generously proportioned.
 

The installation of a weighbridge to weigh empty and full trucks and hence
 

avoid delays in loading/unloading will be needed in large installations.
 

II. Specifications and Desirable FeaLures
 

A. 	Features Common to all Warehouses
 

I. 	Water vapor barrier in the floor if the store 
is 	low-lying,
 

(i.e. 
if 	the water table is likely to rise into the foundations,
 

during the rains).
 

2. 	Smooth, hard floor surface and all ekpansion joints filled
 

with pitch or a similar compound.
 

3. 	Smooth painted interior walls free from buttresses and ledges
 

with vertical roof supports buried in the wall.
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4. Roof overhang eqtial to oie tlI.ird oF i.lie iiei ght oF ti.,walls
 

to provide shade and pr(,wEnt the entry of dr:iving rain. 

5. 	 Roof securely attached l,.i'alise oF 'he risk of high win.'s 

6. 	A minimum of roof supporting crossbeams to collect insect
 

residues.
 

7. 	Continuous open ventilation under the eaves in the longer
 

walls; strongly proofed against birds, and rodents (if the
 

store is rodent proof in other ways).
 

8. 	Well compacted, laterite courtyard with adequate turning space
 

for 	lorries.
 

9. Bollards in front of the doors to prevent damage by backing
 

lorries (bollards must not obstruct the opening of hinged
 

doors).
 

10. 	 Adequate drainage system.
 

II. 	Separate office for the storekeeper with toilet/washroom
 

facilities and a large window in view of the warehouse doors.
 

12. 	 Guardian's quarters away from the warehouse but in full view
 

of the doors and preferably near the site entrance.
 

13. 	 Additional store-room for empty sacks and miscellaneous
 

equipment, especially on multiple store sites.
 

3. 	Features Applicable to Security Stock Warehouses
 

Conventional Warehouses (non-fumigable)
 

I. Built sotres away from other food sources and standing grain
 

crops.
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2. Structure at Ieast twice as Iong b-I L oas ac i 1.itte lie 

stacking pattern. 

3. Water vapor barrier in floor obligatory. 

4. 
All doors in one of the long walls, set in every other (5m) bay.
 

5. 
Doors, double, hinged, close fitting about 2-f high x 3 m wide;
 

opening back to fix against the exterior walls fo the store.
 

It is not necessary, or desirable for loories to 
enter the
 

warehouse.
 

6. Personnel door, near 
to the storekeeper's office.
 

7. Concrete apron in front of each door (to contain spilt grain).
 

8. Smoothly rendered interior walls covered with two coasts of
 

emulsion paint; diluting the first coat to reduce the risk of
 

subsequent peeling.
 

9. 
Electric lighting (if there is power in the area) connected to
 

the mains at 
the time of construction; 
 all sockets and fittings
 

to be water-proofed.
 

10. A strong fence or wall around each site.
 

Ii. Entrance gates robust and sited to 
facilitate circulation of
 

lorries.
 

12. Ventilators proofed against birds, rodents, and insects.
 

III. Construction of Foundations,Floor and Walls.
 

The following information is for storage of bags of grain or similar
 

material. 
 If it is likely that the building may be used to store any
 

commodity in bulk on a future occasion, then floor and walls will need
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additional reinforcement and further professional advice should he sought. 

i. Preparation of site. I is extremely important to h;ive a firm 

base for foundations and floor. (A loosety compacted base will settle over 

time and will most likely settle unevenly. Eventually the floor or walls
 

above are insufficiently supported and will crack. 
Cracks are impossible
 

to keep clean and provide a home for insect infestation which will carry
 

over from one consignment of stored products to the next). 
 The organic
 

matter in top-soil shrinks as it decays, so all top-soil should be removed
 

from the site.
 

ii. Foundations. 
The weight of the roof is transmitted to the
 

ground by steel columns, which rest in concrete foundations specially
 

prepared for them. The manufacturers of the framework should be asked to
 

give their recommendations. The sub-soil needs to be examined and
 

identified as to type.
 

iii. Foundation trenches. 
 The bottoms of trenches should be made
 

level and firm and to the correct depth. Pockets of soft material need to
 

be replaced with tightly packed hard material. Trenches ought not to be
 

dug until ready for filling with concrete. If the trench bottom is softened
 

by rain it is necessary to remove the soft layer before placing the
 

foundation. Wet concrete should never be poured into standing water.
 

iv. Reinforcing. For normal flooring and walls, mild steel
 

reinforcing bars approximately 15 mm diameter and about 2.5 
m long are
 

usually adequate.
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v. Drainage. If it is wi-?I,'d to erect a large store ,.sing two 

or more basic store units side-by-side, then arrangements must br, made to 

dispose of rainwater collecting in the gutter where Hie eaves mIeil.. A 

calculation of likely highest hourly rainfall will be necessary to specify 

gutter size. Downpipes along the length of the gutter should be avoided;
 

all downpipes should be at the ends. A convenient way to transfer water
 

from the gutter to-.the downpipe is to arrange the gutter to empty into a
 

small tank just below its end and lead the downpipe (0.15-0.20 diameter)
 

down from a hole in this tank's base. If the tank is slightly titled,
 

any overflow will spill away from the walls.
 

vi. Walls. 
 It is best not to build masonry walls on an extension
 

of the floor slab, but to build them up directly from a wide concrete strip
 

foundation. 
Vertical columns to carry roof rafters hould have foundation
 

pads deep, thick and wide enough for all anticipated loads and stresses.
 

Blocks must be correctly bedded, using correct mixes for cement and concrete
 

(see Table 3 below), and good workmanship is essential. Correct bonding is
 

important; vertical joints need to be staggered, hollows in the blocks to
 

be filled should be placed accurately one above the other, steel reinforcing
 

rods should overlap by about 600 mm, and the concrete filling the hollows
 

well compacted during filling. The inside surfaces of walls need to be
 

rendered with a thin layer of plaster. Exterior surfaces should not be
 

plastered but given a good cement wash (with a thin slurry of cement and
 

water) and aterproofed with a white or light-coloured bitumen paint. A
 

thick coating of bitumen along the bottom of interior surfaces - from below
 

the bottom of the floor slab to about 0.3 m above final floor level will
 

ensure a dry wall.
 

http:0.15-0.20
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vii, Floor. Avoid Jnfilling t lie floor area with loose earth. 

Never use topsoil. If infill must be used, choose stones, rubble or
 

brok'..n bricks and consolidate these thbroughly in layers 150-300 in thick, 

using sand or fine gravel to fill in gaps between larger stones. Cover
 

the surface with 5-8 cm of moist sand weel consolidated and beaten down
 

firmly. Take particular care near foundations for walls and pillars. Lay
 

the floor concrete after the roof is built. 
 Design the final floor level
 

to be higher than the adjacent roadway and ground levels and slope these
 

away fro; the floor and walls. An outfall slope to doors of 50 mm in 3 m
 

is required for both the base and the final floor surface. 
The final
 

consolidated layer of sand or soil-cement (approx. 60-80 mm thick) should
 

be treated against termites, and a damp-proof membrane (see Figure 1) of
 

thick plastic or ployethylene sheeting laid on top. Overlap of the edges
 

needs to be 0.5 m, with ends being brought right to walls and up the wall
 

0.3 m. 
(This membrane may be omitted if the rainfall is less than 200 mm p.a.)'
 

Thickness of the floor concrete neeeds to be at least 0.15 m thickened to
 

about 0.20 m on the underside at the edges for additional strength.
 

Expansion joints 10-20 mm wide (to be filled with bitumen, or mastic, later)
 

should be left every 5 m or so, and around the bases of columns or pillars.
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IV. STRUCTURAL DETAILS AND FEATURES OF THE FSP STORES
 

Structural dimensions and loading capacity of the FSP warehouses
 

being constructed in Senegal.
 

Nominal capacity (tonnes) 500 	 1,000
 

Span width (m) 	 14.5 14.5
 

Length (m) 	 20 
 40
 

Height (m)
 

- to 	roof truss 4.4 4.4
 

- to 	roof ridge 
 5.5 	 5.5
 

.
Roof pitch % 
 17(100) 17(10')
 

Eaves overhang (m) 1 
 1
 

Cables overhang 	 0.62 
 0.62
 

Calculated capacity (tonnes) 
 648 1332
 
if loaded with 100 kg bags (1 stack, with a (2 stack
 , with
 
of millet 15 layers high im gangway all round) im between and Im
 

all around.
 

s
 

Structural details of the FSP sotres
 

General. The siting and basic features of produce stores should
 

conform to certain well defined conditions which have been described by
 

Gracey and Calverley (1979) and also by B. Lutz (private communication).
 

These conditions have been respected insofar as they are relevant to the
 

special purpose stores under discussion.
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Dimentsions and storagecaEaitv. 1'he units Initially Constructed in
 

'Niger, with a nominal capacity of tonnes, 1o wide ion
500 were x 25m x4.4m 

high at the roof truss. The units constructed In Niger, Mauritania aid 

Senegal during the last two years are as 
described in Table 1.
 

Structural features for particular functions
 

Protrection against rainwater. 
There are no openings at the sides of
 

the warehouses and the main possible routes for the entry of rain are
 

through the air vents and doors which are the gable ends. 
Changes of rain
 

entering at 
these 	points are reduced by the following structural features.
 

i. 	The gable roof overhang is 0.62 m.
 

ii. 	The air vent covers are near the roof and are well-fitting
 
when closed.
 

iii. 	 The sills of the air vents slope towards the exterior of the
 
building.
 

iv. 	 Entry of rain at 
the top of the doors is prevented by a special
 
metal protecting sheet in the 500 t stores and by a protruding
 
beam in the 1000 t stores.
 

v. 	The doors are well-fitting and the central point of contract
 
is covered with an overlapping metal flange.
 

vi. 	The ramp outside the doors slopes away from the building thus
 
facilitating the drainage of rainwater.
 

In the unlikely event of the entry of any rain the stocks are protected
 

from 	any small puddles by the wooden pallets.
 

Protection a 2inst insects, birds and rodents. 
A channel 5 cm x 5 cm
 

above the floor expansion joints, filled with bitumen, effectively prevents
 

the entry of termites. Well-fitting doors and air vent covers, together
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with a continuous seal between the roof and wail.s, prevent the entry of 

birds, rodents and flying insects. There Is a coarse external grill f-o 

prevent entry by birds and rodents and an inner fine screening to stoi­

flying insects when the vents are open. 

Sealg-for fumigation. The structure of the buildings minimises
 

exchange between internal and external air when the doors and air vents
 

are closed thus facilitating effective fumigation. Final sealing is
 

simply accomplished, in a few miniutes prior to undertaking a fumigation,
 

by using special sealing tape to cover all joints of the doors and air
 

vents.
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VIII - 8 WAREHOUSE COSTS AND ANNUAL MANAGEENT COST ESTIMATES 

Compared Building Costs for USAID and Gerwan FRG Warehouses
 

USAID Warehouses (220 CFA/$US) 


Construction: late 1979 to May 1981 


Theoritical capacity: 30 000 MT total 


Effective (I) (Millet): 32 000 MT total 


1. Structure Materials: 1 016 984 


Roofing and ventilation. 


2. AAPC, AID and REDSO 100 000 


Admin. costs (evaluation) 


3. Evaluated from PIO file 


Admin. (CAA-ONCAD) (50 000 000 CFA) 


4. Consultants LBII 

35 320 000 CFA 


5. Contractors 


(SEG & SONEG-


VIRMAUD)
 

Total Costs to date 


Cost per MT 


287 000 $ 

160 600 $ 

(375 400 000 CFA)
 

1 660 600
 

3 265 400 

102,05 $ 

FRG (220 CFA$US)
 

Construction 80-81 (kahone)
 

Theoritical capacity: 4 000 MT
 

Effective (I) (Millet): 5 	400 MT
 

1.'Admin. Eng. Design
 

10% of 65 000 000CFA (6 500 000 CFA) 
29 545 $ 

2. VERITAS (Controls
 

1,5% x 65 000,000 975 000 CFA)
 

4 432
 

3. Materials and contractor
 

(including guardian's
 
house and warehouse
 
65 	000,000 CFA) (65 000 000 CFA)
 

295 454 %
 

4. Roads and sites (2) (15 000 000 CFA) 
68 181 $ 

Total Costs: 	 397 612 $ 
Cost per MT 	 73,63 $/MT
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Upgrading USAID Warehouse (300 CFA/US) Construction 81-82 (Dioutlbel) 
300 CFA/$US
 

I. Ventilation 125 000 Theoritical capacity 
 6 .000-m-4
 

2. Doors (74) 150 000 Effective capacity 8 000 MT
 

3. Concrete slab and
 
door protection 100 000 I. Admin. Eng. Design 10%
 

4. Joint Frame 7 000 2. VERITAS (controls) 1,5%
 

5. Sites 125 000 3. Materials, (contractors
 
and site prep.)
 

6. Guardian 200 000 
 110 000 000 CFA 366,670 $
 
Office and warehouse (including guardian
 
Total 707 000 office and warehouse)
 

Total Final Cost Per MT 124,15%/MT Total Costs 414 400-$
 

Costs Per MT 51,60/MT
 

Data Source: AID files and evaluation Data Source: Agroprogress files.
 

(I) Using the same criteria as for calculation of the effective capacity
 

of the German warehouses. Total effective capacity of the USAID
 

warehouses is 32,000 MT.
 

(2) These costs were higher than normal because it was a separate contract
 

after warehouse construction and include a water protection
 

infrastructures.
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FOOD GIAI"N RISI IVI. 

ANNUAL COST ESTIMATES 

A. FOR 10,000 11T (Assume 4 years rotation)
 

I. INVENTORY COSTS
 

Grain 40 CFA + 2 CFA (bags) - 42 CFA/kg 420,000,000
 

II. STORAGE COSTS
 

Building ($36,000 t 250 MT - $144/MT)
 
$144 x 215 CFA x 10,000 MT - 309,600,000
 

Insurance 1% 3,096,000
 
Interest 6% x 1/2 of storage space used for foodgrain 9,288,000
 
Repairs - Maintenance 1% 3,096,000
 
Depreciation 20 yrs or 5% 15,480,000 30,960,000
 

Per Metric Ton at CFA 215 $14.40
 

III. OPERATING COSTS
 

Insurance on grain at 1% 4,200,000
 
Interest on grain at 6% (25,200,000)
 
Treatment - Fumigation 3% 12,600,000
 
Transport - Handling 3,000 CFA/MT/4
 

(3,000 x 10,000 t 4 7,500,000 

Personnel - Warehouse 600,000 
- Sanitarian 300,000 
- Guardian 200,000 

Storage Losses 2% 8,400,000 
Other 2% 8,400,000 42,200,000 

Per Metric Ton at CFA 215 $19.63
 

IV. ADMINISTRATIVE COSTS
 

Participation in ONCAD General Cost 4% 12,384,000
 

Per Metric Ton $ 5.76
 

V. INTEREST ON GRAIN 25,200,000
 

Per Metric Ton at CFA 215 $11.72
 

B. SUMMARY
 

I. FOR ONE MT CFA $ 
1. Storage Costs 3,098 14.40
 
2. Operating Costs (less Int. on Grain) 4,220 19.63
 
3. Administrative Costs 1,238 5.76
 
4. Interest on grain 2,520 11.72
 

11,076 51.51
 

II. FOR 10,000 MT 110,740,000 515,100
 

III. FOR 40,000 MT 442,960,000 2,060,400
 

Source: USAID (Files of Lance Jepson for 1978/1979)
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COST PRICE STRIII'TURE OF LOCAL MILLET
 

Price paid to producers 


Sacks and bags 


Transport 


Handling 


Storage charges 


Premium to weigher 


Premium for President 


Insurance transport 


of funds
 

Fire insurance 


Financial charges 


Overhead expenses 


Storage losses 


Storehouse depreciation 


Total in round figures 


Homologated retrocession 


prices
 

Differential to be 

subsidized
 

Source: ONCAD
 

1977/78 1978/79 Evolution of the
 
in F CFA/t .... main headings (t)
 

35 000 40 000 + 14,3
 

2 100 1 797,75 - 14,4
 

3 700 4 100 + 25,0
 

525 ­

- 864
 

4 125
 

1 25
 

17 - 73,4
 

147 15 - 89,8
 

656 2 642 +302,7
 

328 486 +.48,2
 

400
 

185
 

42 000 51 182 + 21,9
 

- 46'500 

4 682
 

(Reprinted in CILIS, Club du Sahel
 
Cereals Policy in Sahel Countries, Case Study Senegal ONCAD
 
July 1979)
 



Food 	grain reserve
 

ANNUAL COST ESTIMATES 82-83
 

For 	30,000 MT (Assume 3 year rotation)
 

300 	CFA/$
 

I. 	Inventory Costs
 

Grain = 50 CFA + 2.5 CFA (bags) = 	 52.5 CFA/kg CFA 1,575,000,000 

dt. = 300 CFA/$ (5,250,000) 

II. 	 Storage Costs.
 

Building (based on German warehouse costs)
 

20,000 CFA/MT x 30,000 MT
 

+ 600,000,000 CFA
 

($2,000,000)
 

Insurance 10% 
 CFA 	6,000,000
 

(1) 	Interest - nil 

Repairs and maintenance 1% CFA 6,000,000
 

Depreciation 20 years or 5% 
 CFA 30,000,000
 

Taxes - nil
 

Total CFA 42,000,000 
( 140,000) 

III. Operating Ccsts 

(2) Insurance on grain 0.12% (min) CFA 1,890,000 

Interest on inventory cost 6% (min) CFA 94,500,000 

(3) Treatement-Fumigation-Chemicals 

only evaluated at 1000 CFA/MT 
in RFA warehouses) 30,000,000 

(4) Equipment - treatment 

- grain testing 
- transport-handling 

3500 CFA/MT 
3500 x 30,000 : 3 

300,000 

35,000,000 
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(5) 	Personnel - warehouse
 
- sanitation
 
- guardian
 

Storage - losses 1% on ong tervi qtock 

2% handling losses 

total 3% 

Total 


US 


IV. Administration Costs
 

CAA total budget 1981 - 423,000,000 CFA 

(6) Qdministration = 65% total budget 

US $ 

Summary
 

Cost per MT
 

CFA 


1. Storage costs 	 1,400 

2. Operating costs 	 6,965 


3. Administration costs 
 9,166 


Total 17,531 CFA 


47,250,000
 

208,940,000
 

(696,466)
 

275,000,000
 

(916,667)
 

Uss
 

4.66
 

23.31
 

30.53
 

$ 58.50 US 
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Notes
 

() Interest on storage space is coTnsider to be zero since tho buildings 

are Foreign government grant to Senegal. The storage costs ar also
 

calculated with the average cost of the German warehouses.
 

(2) 	Insurance on grain was established at 0.12% of grain costs based on
 

Agroprogress data.
 

(3) For RFA warehouses (previous year's data). In the USAID warehouses
 

the costs of treatment are evaluated to be 50% more (1500 CFA/MT
 

minimum).
 

(4) The equipment cost are based on the depreciation and maintenance of
 

grain treatment and testing equipment.
 

(5) 	All the personnel costs are included in the CAA administration costs.
 

(6) This par of the CAA budget was for the buying and selling of 35,000 MT
 

for the 80-81 millet season (source CAA and agroprogess).
 

Comments
 

It is assumed that with a higher volume e.g.: 65,000 MT, the CAA
 

administration costs will not be directly proportional to the amount of
 

grain. 
The 	cost on a per ton basis for 65,000 MT is evaluated at 9 to 12 CFA/kg.
 



VIII - 9 CAA STORAGE FACILITIES BY LOCATION AND CAPACITY
 

USAID Warehouses
 

No. Region Locality Capacity in tons
 

1 
 Fleuve 
 Podor 
 2000
 
2. Thies 
 Mbour 
 2000
 

3. Thies 
 Joal 
 1000
 

4. Fleuve 
 Aere Lao 
 1000
 

5. Casamance 
 Koussi 
 1000
 
6. Senegal Oriental Kedougou 
 1000
 
7. Diourbel 
 Dahra 
 2000
 
8. Senegal Oriental Bakel 1000
 
9. Casamance 
 Kolda 
 1000
 

10. Fleuve 
 'iNdioum 
 1000
 
H. Thies 
 Pissel 
 1000
 

12. Senegal Oriental Koumpentoum 1000
 
13. Casamance 
 Koukande 
 1000
 

14. Diourbel Dara Mousty 
 2000
 

15. Thies Tivaouane 
 1000
 

16. Thies 
 Niakhene 
 1000
 
17. Sine Saloum Keur Madiable 
 1000
 

18. Louga Louga 
 2000
 
19. Fleuve 
 Thille Boubacar 
 1000
 

20. 
 Sine Saloum Kaolack 
 2000
 
21. Thies 
 Thies 
 2000
 

22. Sine Saloum Fimela 
 1000
 
23. Thies Thilmakha 
 1000
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ONCAD Warehouses
 

Location Capacity (MT)
 

1. Ourossogui 2,000
 

2. Linguere 2,000
 

1,0 0 0
 3. Thilogne 


4. Dagana 2,000
 

5. Kebemer 2,000
 

6. Kaffrine 2,000
 

7. Nioro du Rip 1,000
 

8. Sokone 1,000
 

9. Djilor 1,000
 

10. Fatick 2,000
 

1H. Gossas 2,000
 

12. Colobane 2,000
 

13. n acke 2,000
 

14. Di.ourbel 2,000
 

15. Medina Saback 1,000
 

16. Wack Ngowna I,000
 

17. Banbey 2,000
 

18. Koungheul 2,000
 

30,000 MT. 
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FRG Warehouses 

Locations Theoritical capacity Total effectitv 
capacity 

Kaolack (Kahone) 4 x 1,000 MT 5,400.mT 

Thies 7-x 1,000 MT 9,300 MT 

6 x 500 MIT 3,800 MT 

Louga 6 x 1,000 MT 8,000 MT 

Diourbel 6 x 1,000 MT 8,000.MT 

Total 26,000 MT 34,500 MT 
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VIII - 10 DRAWINGS OF STORAGE FEATURES 

1 - Sran steel plan 32-18 (T) 

2 - SCH No I position of the ventilators 

3 - SCH No 2 if 

4 - SCH No 3 ventilators 

5 - SCH No 4 hinged type doors 

6 - SCH No5 " " 

7 - SCH No 6 doors protection structure 

8 - SCH No 7 typical location of office and guardian house 

9 - SCH No 8 floor foundations and joints. 
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VIII - 12 MINUTES OF CONSTRUCTION IRETINGS, CORRESPONDENCE, AND REPORTS. 

- Meeting No. 47
 

- Meeting No. 48
 

- Meeting No. 49
 

- SONEG-VIRMAUD Quotation for frame masonry joints.
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V1S]:TE DE~ CIINI I1-:IS HA NGARS 

U.S. A.l -D 

Mlision effect-uee par:Kene~Lh Stcike e t Ama~dou Khouma 

V12,110 du:.3 flu 7 Mars 1981 

no~ eI iso:iuto et 'Stat d'avancement des travaux., 

Lieux visit&;:K. I'ladiaeti.1c1iieg,Kolia,Kuukilane',K6dougouKoumpen. 

touni, . outigheul. et IKahone. 

I STUTO-P A LMNPECI[ANTrER7:1.11 

1. L-;tat jI 1 v in cemrnt 

.1 - Dans I'ensenble tous ).os hangars sont ternines 4 0 

5 1'exceptionde celui de K6CdOugOU oi les travaux de peinti 

et de posi des portes tic! sont pas epcore exdcu.:es, 

1 .2 - Le~ voiries ne sont noas terniineas sur In presque toti 
lit6 des hangars.Ii. r'cste l~e cornpactite de la lat6rite~toul
 

autou' des batiments.
 

2. Situatf.on
 

2.1 - Lo coulissemerits dus portes est tr6s difficiie daris"' 
1 ens erile des batimnt~ s; 

2.2 - Le~s joints cle dallage des magasins de La' Casaniance -el 

de Kt6CIOugou n 'ont 'r!;US u1no0 coucho du bituime. 

2.3 - J. - Wi Drbel :Les por tes noe sorit pas peintes,
 

2./4 - IP.I eric6:I1 mnJquo um seconde couche de peinture sur*..
 

rnurs irit6rirs'
 

http:Situatf.on
http:hangars.Ii
http:LMNPECI[ANTrER7:1.11
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2.5 	 - Kolda:Des fissures verI1:inales sont apporenter; sur tout 

l'dpaisseur: des trois travoes (Lu mur gouttereau di'oit (vue" 

la route), 

2;6 - KlounhInne:La situation est similare'a celle 	de Kolda., 

2.7 - Kedouj:,ou:Les travaux de peiriture ne ront pas exdcut~s, 
pnrtes scni. :ivrees Sur le"chantier mais 'elles ne sont pas* 

-muntIes.Le couverture malest posee le long du mur,goutterea 

droit (vue de la route)-es-traces -d' e'u s.ont visible=. sur I 

panneaux d'isolation.
 

2.8 - Koumpentoum:Le batiment est fissurd a la hauteur'des 1 
grinbs et sur tout son per'imtre. 

2.9 - Kahon,::La voirie est en cours d'exccutlon,
 

II OI]STERVATION 

L.e lot N0 1 du inagasJn de 1i.tur adl-chel a subi un traiteme 
au 	phostoxln le 28/2/l1,.I.es b~ches qui ont servies au trali 

.... -:1Lr.':a.certains endroit 

Cette faqon de fumiger n'est pas economique etant donn qu 
les b~ches ne sont assez 6"tanches pour retenir le produi1 . 

Elle conm;L.i.tue 6galemwnit un tres gmavu danger pour les per, 
nes qui peuvent se trmuver a .1'int6rieur ou aux environs di 

magasin. 

Le mil slock6 A K. Madiabu] eo:L d'ernviron 600 lonnes Le stl 
eSt divi i* *'en lots r ..r.Li. com sui L:. 

Lot NO 1 251,375 T.
 

Lot NO 2 257,0007 T'
 

Le recondcitionnement est en cours pour 
ce qui dolt constiti 

le lot 110 3 

http:28/2/l1,.I.es
http:muntIes.Le
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Lo compto rendu nt' 47 ulfl;u itLhnr Lu tapo~v 
par ticipan ts. -- 0O.OLapOW 

a 
a 

a 
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-2. ANCEM1rjNj DES TRif/A'Ru (ChanL.±0 rs SEG) 
2.1 Nia k hor)iN 

Le Maitre d'Uuuvro rappolle Ui I 'ntruprorlourdos porLos do rinji' J2tanch6it~sle plus rapidemont pos;sible. Do termirarau mur d'entr6e. les inscriptions 

La porLo arribre no rorin0 P,15. le battant gaucho1 'querro, do romol-Are cou-ci (Jai-s 
n'6Lant pas 6
 

lo dallage dornandoi so position convenable,
dfOLre nettoyd do tousles adrateurs no Pocionn 
les rdsidus du chantier,pLs normaiwnent, , demrandrntr e vus, Otre.

Peinturo­ : ros te une couche k)Ilint6rieure. 

2.3 - Darou POULtY 

La porto ].atdrole ducrocie sornC

sent reprise prochainemant,ropris._ les seuils 

2.4 - La1irol 

Cndut :la 'dri Pica ion. du ror)1.vcouL' ontreprioneur OW rLaito leost ouLoris6j S-arnadi 11 /A'ril.,du roprcondra o saprbs quulques JouIrs travaux de pointured'arrosage deO l'onduit repris. 

OrSErrIrjrNS : Lo Nut tro U'O(euvru, donrdem~pidurnorit L 1'en Lroprtunour1o's tr,.vu.ux ci '6 tanch~jLW de f'inir 
Do prdsenter un dvis 

do Loutas los por Los."
 
entre potc~Qux at murs. 

pour la miso on plce ujitbtmnu

du o nt b um n x
 

3;~ - CHANTTFIRs r) r.-qiiPENCNT i',IIXm-UR\IIJO 

LeFetive 

-T. Boubacar : torminbe 
Podor : v'oiria implant.o, lxt~cuLia,1 suivra. 
N'dioume : v'oiric exL~cuLijon an cours, 
Ajr6-.Lao ; voirie ox~cuLion en courS, 

http:tr,.vu.ux


La rdcopt±on des - ..~ du fluuiro suri. f .xde 
~ vre.(n L re lo 21 et le 25 

Sina 
i-', -F 

Kahone 
 : voi-rie 011 court;. Fio' iv-O rLOUC11porto dt~pos~e au sol a 
IC" 

3 JUs 1L~Uilsp une6td su'riouremont endommagde par
du ,;r.jric(. un camion 

K<Ldouflou : volr.(ri.'I Gup(~ i uC aLILe mon tour do I 'ountrep±.i~i 
pour V/IFlIfUD so rondra sur niecelo montage deb ie 8 Avriiportus LL idurnib~res finitions. 

Reprise des Pissurr montionn~es da'ns l~e prdcddent P.V. 

Diond C, leiMaitre d'UOuvre
couche faitdo badigoon inLC6ri'j.OC r m r d r q l l m n u n o o dirrqi3'qilmnuunScnd
 
KuupuriLuu 1 r~para Liol) do l~a rissureo.mentionndes'-dans is pr6c6dei,t 

Le Mltre d'Oeuvje domande Fentropriso d '6tablir10 mniso on place du -joirt.bituiioux un devis pour
ontre poteaux et mure 

L'Entroprise es L tLnuL-. do faiirc uno domande dodes (3sctles 16jb torno5s recoption provisoirean cur ium;nco.
 
Lo 
 Maltre d'Oeuvru ntoL on doruoure i'onLreprise cjoLravaux de levee do terminer lesR.P. dans Ins quLirizco jours 4 venir. 
En ca 
qui concorne le mat~lrieltof, enipiocy6 1ou par 1'en trepriseaU Flouva 6 l~a SEN8IAT 
mont soront 

sa .uca ijon, so r~Ipora ionpris on churcjo et son rapatrio­.lo Maltrce. d'OeuvroIlentreprise. 
par pour le compteFaire doun inventaiire 6 co sujot. 

Prochaj.ne r~union aura liou lo Mardij 21 (Avril 6 17~h. 

http:Prochaj.ne
http:inLC6ri'j.OC
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Fl. !nNCRIENT-USA ID 

COMPi'r RENDU NO 49 DE LA REUNION DIO 21 ARIL 1981 

PIRESENTs MAITRE D'OEUVRE : MIDR/CAA : MM. NIAN:, 
DIEME, FALL,
 
'<HOUMA 

MAITRE I)' OEUVIE DEL. : .111I : MM. BEAS,YAHY' 

U'..,I\1D : ; STEINKE 

PR'SENTS CN'fREPRH'[:j:UIs : SUNEG : NM. MLLVE 

TAUZIN 

VI RNAU : FERRARIS 

ABSCNT NON EXCUI G 

DIS'TrIU]UTION CAcl : .wp : 1 ex 

LQ.fI - :. ... 3 .,1' U : 1 ex 
USA 11) : 3 ox V;*.ItUD 1 ex 

http:21.41.80


Pour le FparugrL'ji.jfl iOCojil~ I .~ii!I~iH~ 1,Lmt~.~t Ubgjori.latior
d 'ord reP. 6n~5vrijl ) .1 n~ji I\, i.tI, II 'un . -11: . Lcl' Suit1. comino 

-LE, mia Lr i AIOLJ( pair V'l.NIJI~I"fHItulrw . ~'dpris en 
c I , ry 1.)-,1r I ., "'-1 Lr1 :1C JuurIn o J " U om !(011 10-~ tiuJ -3 conf -i 
4:rnmn L @UX ur'Uf(J0ILMuIt. dc! .1-1 !6riijc, irir iulli'dt rlrintiu du Floj vi
Loes FicLurres d ula NLA utr-ruiL payius i .l cunditiuri clue la SONLt 

Sou~s r6surve (d u Coiii1t1iiioiil 1e CORIIplO rUnrun 48, ?. L11 soance, 

POtLor -juniis chanjuiin L (wo.i.riL& i.iiipl liit~u, pas enicore d'; 

v 6 j1f u0 lD nit11.1 T;f; ITT L''-. L)i i (I ti If t,1' 1:LJs tIi, L.u C1uu V0j QrISiL
puir I 'en tru-.pr-'!r~u.Jr Cuinro rctpL.Ir'ii (L'tjii § 5' ci-up-.rcs : r6cep 

2 . 2 - ~j._;.114ii.j, i IlH-5-'41i; 

K i . j.u r Z. 1. Lnvi'rJO : 1) Lurniti'n. imIpuriMivL.
rion t.pour.5Ti cumi u lIS Lird g SoU.il .i rufuI ye - RA PPEL 

KOULuIU1-LJ)Ifl : iiucunu. Ius rupri uoc diwiIand~les pzir Iu N3± tre
U' LJUUVI-o TT-r7PiTUI L*ui(voir §4 ci-ipris : coritLt t do carence) 

KOILIIIJ.1: Lurii6 

2.*3 - RLij.'in doI I.jI LCIsrImuiIm 

1. di.tUU1 L~urIU-J.h.,r, ii.n [.ilUrLI aicLucile ost, reFL
UuuI. L' eFIT)Ii-mit-u' lurdiL L10l lU.LJk/Il 1.1. 'OChO~l. 

't'~kII~:lIUll. 
dallbr c(36 T-r n U IJ.u 11101111riira r o).*P 

Ku~i.., l'iSSUPOd; .LIUIIL . Lis~? Ift p parues
diTl.r- ' -:V ;;n en trepre­

riuuiF ust. ii duiiiuUNJ 11'1:1 1 UILI4J!.- It!% v Ii:i Li.uni;s ~ ~ JL~u POLc 
:iii~ de . IL 1.,~i~~tij ';'~IIi LJ;i ri'ijlJI tiui jui ont 

3. RCC;L 1*il;'-N * 

Li-, riiro d 'Otirie C-n i')JIrrU "' I' umti Lru-il.11.uu :jul J.I dnoi. Iui rournii,
Luau IOS (iJhutuCuiii)jJi.l-; j(U r l-,.-- inI 1-- dcluu IU:. JI'f i 12L ) ipliqu6s dan 
1 cs f urnmui.o s d C1~. IJI .8d L j.onj i H1 ( ru.i0l S I()I' I~nd ,3uNvJ'.~ 

http:Lru-il.11.uu
http:tru-.pr-'!r~u.Jr
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L' at Lori Lion do P' cm LrIoprorleu ir 
 ~ L6 UiV60 MCI i LLu!, ropr s~isur.irlL)1' t-' nce o(.10 IuLrnlj.J do3r-7 i1 * iln , i 'Lu1 ;IU"Y m'ignqurs ojLd~pouiriu.4 de Fo~..u u L.Vruuu LjUi L;tll( dot rt.W inuLUi 

ma 1yr.6 pI u our S~po.1,; 113.u0 5; (12~31 I. -V 0jJI'oni.j I lorti (Jut; r6 cop tion&prov~isoires j.ut' Li u,1os tus trnUVMJX (.1 ri~pura I..UIi 1int'. . par, 6t6 par
tou L om Lrepris . L ' onr Lropronuuv.-i 
 iu .s CU Rl6i!:.; Ofn duriiuuru pat. le MaltdI'ouvJLaoo d' eF'fnI IJOL' G05 r6p-urat ions con ror, oi.L aux clauses eL
cJ~idis dii mar ch6 

-. nca auorJhui ceS, tlravux-1- qua W'ont 6t~j faits at on par­t, i.e r j ur - 1,- .:1i L d e'-KOL.I-li-Lou[m, Koid'a r-L Koukaint et 6tabii doncpar la pr~sunte : un cons LaL dfC'-b,1rLrice dQ .1 'ntraproueur. C-iui-ci.pr6serit accopte .lor aits. 

En f'orction do cltjcj lo itLrO LICI'c'vrug GO usLJ,,i.itujtirO (uncoro unjfois) 6i 1 'ntropronuri et Peru oxdcuLmur otis trav-aux ci 'La charge do1' ntrepreneur d~i'aiilant. 

5.. - riECEPTI01rj. IRO\IISOIR(: 

Lu prorommlrre des~ r.Iuvnit'.rOS 1UCt'jjtLi.oii pi'o'i -. iroo par Liu'..ios ot l ietsuiv~ornL: 

*rlUba1Car , Podori. , Nd ouri, IAorO Luo, UukuL) : LIlU*27 ju 49 IAvrii 1981 
K6doUoUYU : suiv.*iiL dispuonihili Ld du mroyun do Lruns;pur.'. (avion privd) 
or-, pr icipo pi v .I.c. 8 MkLii. 

Le procifs vurbol (1,, r6coptiori p~rovit;iru svpro LLtbi daLbtard 8 jours au plusapr-.'s ia dernibro rocopt Lon pr'ovituire partiolie. En cequi rconcerne ial 'L'1, L6US 1o-usurVOS P0r111160!; :-;ur churncn dus c'j Loloru dnro rrprrovisoiro'sr6cep Linw pur. LulO.uo~3, o;uri)PorrnC-mLon L aux s Lipu-*lations Liu marcr,'-, 1' erLreprermoiir uvi,;it;, de:,ux. mois pour of'i'ectuEr lestrEaVjIux norrospi.)utIlLS. 

Ii duoi dojnc ud~';ppar or i.jA Li no t ti.r I d'Iii u%/iri LOUS, 1EIS travjaux(lO'i i U (XeCU LL dtopulo quLo .lus r'L*.COp t~~lis pruviuutj'iut par Liuios ontdL6 prononctos. 

Fuulto doU ijUUi L(!. - AIvvo-.VVLL.*cer LVUt;II! 1 ri-por L~Otj dunis larb cop L ion provi j.i rb 6L Icu:1uLJL~r r~ L~I' Ipp1 i~uds imm6diate­mor L db u quo lo .!iui du duux rnois L;U VJ'Gd urtir de la datede in r7Lceptiofl Irovisoi.re parLiolio). 
6uu. 

http:Irovisoi.re
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QaUVULSol.t =C l tLLv ICAa&jL1 us 16.2b~ 
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6a) Forton ~ u 

tV ) Ilaprine LIvrowit ovtllgto 
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GIl-GE SfOCIAL ;/t. D A.,KARJ 

U.N.D.S. 00.701 - S.G.iD.S. 1.110.A33-2 
0. P. 339.1 - R. C. DAKAR 7,5.5- - TEL. : 21-21.22 ut 22.22.82 

Dakar, Irc 14 Avril 1981N'~,...........'"/LN'/M
 

iI. 1 7/ 

4 ,J.1JEURLO' DJ.ECTEUR 
41J/CA3,1 - DEk LA GEzVCOIl 
Dl,'; I' OJETS D, STOCKAGE] "I ), A 1, Le RJ .

' GO *D IANDE D R PRIXJET/i 
- I AKAII-

B0RD)EMEAU D 'PN VOI -

Monsiour lo Directeur, 

Veuillez trouver ci-joint suite h votro damandedu 7 Avril 19,81, nos meilleurs prix pour 1 t Etaav.hditd des 
poteaux de hangars au droit des murs. 

.Ju. .. ---.--notre propoaitjon,- vouD_-n-nouhaitan.t
bonno r6ouption, vouillez itgr6or blou.-iour lu Directeur,
l'expreasion do 
notre conaiddration di.tLingude. -/-

L \ 'E" 

'by! ,'T" ' 

http:22.22.82
http:21-21.22
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"lonu1iolgu, Lku Olron uur, 

.L~± .U;l I'-LUlk. lion U2' u 0tV,)I' I)U0P0111, '2 

Iuvia fovi LLi.iro p:vr po Lenu ........ Ij~.QUi'.0 F~C}AI 

0oit P.,i tJUnj)1( (: itJih (by; a~ 50: ) . :w, IMi; 

U ruL yo~ eu~ (uvIio suit I h vutLP( ''v'nanuoLt, vu: ilitnz 
iij.tI'er . nuiq2ur Au iructui, "x K.on aiu "uti'u cun-L .ip-

d6ruiLioi. dif IIIgUNC. 

:'CUI9 



- 192 -

VIII - 13 PHOTOGRAPHS.
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PHOTO 1: Floor and wall joints
 
Dirt collecting around pilers (columns)
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PHOTO : Fkloort andwall jintsulto
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PHOTO 3. Closed crest ventilators
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PHOTO 4- Inadequate ventilatorsinstallation
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PHOTO 7: Damanged door bytruck backing in
 

.. . -'Y ,
. .. 


, 
' ": " ' ".. ,'' , ' :. . .
A. '. '' " "' ' *" ' A- . " 

. PHOTO..8: in ,. . . .c .n..,a 

"1 . .J " . ' ' . , •... . ' "A',., . . , ' . . . 

'
 
-' "' ~t'" 

; P ' ' ' *i.'',, 
•. ,k.., ;.':/ , '...., ,....,L ,. , ' '.i . . ,'
'' !.., ,:,t. .: .'. i ',..'o 

'"''" '"'", ." "' " ' . ," ' ' " ' ,, , ,.t.' ''':. ' '''.'. " ". .'7 ", ',.. .'.. 


¢":, .,. :'.,:.. . . !, '¢.," 'i ......., .
 

., wall
PHOTO,,-8 . .ckin concrete.: '.
 



PHOTO 9: Floor finish and expasnion joints 
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PHOtO1:Forfnsnertedoopnn 
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PHOTO 11l: Joint between column and concrete wall
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