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Examination of Nature, Scope and Magnitude of Environmental Impacts 

A. Description of the Project
 

The Millet Transformation Project will (1) demonstrate that Senegal's balance
 

of payments can be improved by substituting millet-based foods for imported 

wheat,and rice, (2) demonstrate that culturally acceptable, technically feasibli
 

and economically viable, millet-based foods can be manufactured, and (3) assist
 

the Senegalese to develop a manufacturing/financial/marketing plan for pro

duction/distribution of millet-based foods.
 

The two year project will be diracted by the "nstitut de Technologie Alimen

taire" under the SERST. The project will finance the following inputs:
 

1. Technical Assistance
 

To support the Project Manager and Senior Scientist at I.T.A, one Resident
 

Advisor will bc provided on a full time hrslsfor two years and 12 man/months
 

of short term consultants in the fields of product development, market
 

research and conercialization will be provided.
 

2. Training
 

Senior I.T.A personnel (equivalent to 7 man years) will acquire highly-valuable
 

technical on-the-job training through the project.
 

3. Equip",nt
 

Some equipment, including possibly a small food extruder and an-agglomerator
 

will be provided to I.T.A to carry out prod~tt development modifications in

dicated by the results of consumer acceptance studies.
 



B. Identifications and Evaluation of Environmental Impacts
 

The activity will have no harmful effects on the environment. The nature
 

of the project is research; as such it will involve data collection and
 

analysis, product development and testing, field and laboratory observation
 

and questionnnaries. The project does not involve agricultural development
 

of any kim' such as establishment of irrigation networks, use of pesticides
 

or fertilizers, etc.
 

Nobuildings or physical infrastructure will be financed undeT this project.
 

The beneficial effect of the several studies to be completed will be to show
 

how Senegal's balance of payments position may be improved and to demonstrate
 

cultural acceptability, technical feasibility, and economic viabiliby of pro

ducing and selling transformed millet-based foods.
 

C. Evaluation of Impacts
 

Impact Identification
 
and Evaluati
 

1. Impact Areas and Sub-areas
 

a. Land Use 
1) Changing Character of land through 

a) Increasing population N 
b) Extracting Natural resources N 
c) Land clearing N 
d) Changing soil characters N 

2) Altering natural defenses N
 

3) Foreclosing important issues N
 

b. Water quality
 
I) 0hysical state of Water U
 
2) -.aemical and biological states N
 
3) Ecological balance N
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c. Atmospheric
 
1) Air additives N;
 
2) Air pollution N
 
3) Noise pollution N
 

d. Natural Resources
 
I. Diversion, altered use of water 	 N
 
2. 	Irreversible, inefficient commitments N:
 

e. Cultural
 
1) Altering physical symbols N
 
2) Dilution of cultural traditions N
 

f. 	 Socio-Economic
 
Changes in economic employment patterns N
 

g. Health
 
1) Changing a natural environment N
 
2) Eliminating an element in an.ecosystem N
 
3) Other factors N
 

h. General
 
I) International impacts N
 
2) Controversial iupacts N
 
3) 	Larger program impacts N
 

2. Narrative Evaluation of Impacts
 

a. Land Use. Within the terms of this study project, there wIl..t e n( 
change made in current land-use patterns. 

b. Water quality. The project will have not effect onwater quality.
 

c. Atmospheric. There will be no atmospheric impacts cause.! by the,project,
 

d. Natural resources. The project will no affect the use of natural
 
resources.
 

e. 	Cultural. The -project wi.l have no cultural effects.
 

f. Socio-economic. The project will produce no direct changes in patterns
 
of economic or cultural life, though the information to be gathered and ana
lyzed wiLhin the course of implementing this project, subsequently will be
 
used to create a more favorable economic climate for the rural population
 
of 	Senegal. 



g. dealth. There will be no health effects.
 

h. General: There are no "general" impacts caused by this
 
project, nor any larger program impacts.
 

II. Recommendation for Threashold Decision
 

On the basis of information contained above, it is ascertined that project
 
consists solely of technical assistance which exclude. an.' .activitiesdirectly

affecting the environment; therefore, this project quali*fies for a Categorical

Exclusion under Regulation 16, section 216.2 (c) (2) (1).
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1.PROJECT PURPOSE (moainuM 40 charerrs), 

-Dremonstrate that Senegal's balance of payments and marketing of agricutfur- I

production can potentialLy be improved through substitution of nutritious
 
millet-based foods for imported wheat and rice; demonstrate their potential

for cultural acceptability, technicaL feasibility, and economic viability;

develop illustrative manufacturing/marketing/financiaL plans; .nd Lay the
 

Igroundwork for possible investment by a private or public enterprise.
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ACUNOMM -1 T HE DIRECTOR OF USAIPSENA 

TO: David Shear, Director
 

FROM':' 81ena 6K O 

SUBJECT i ..MletTransformation Project (.85-.259). 

' "our"approVa,1 Is required to execuite a 'grant of Ftvd' Hundrec• 
Thousand Dollars ($ 500,000) from Sedtibn.121 of the Foreign Asslstan* 
Act, Sahel Development Program (SH), to the Government.of Seregal (GO.S
 
for the Millet Tr6nsfornmtion Project (685-0250'. 

A. Project Description 

Tt~1s project supports research and development activities that 
will assist the GOS in one aspect of its national plan of moving toward 
greater food self-sufficiency : greater substitution of domestic millet 
products for Imported cereal products. The fourfold purpose of the 
project is: 

(1)to demonstrate that Senegal's balance of payments and marketing
 
of agricultural production can potentially be improved through substitution
 
of nutritious millet-based foods for imported wheat and rice;
 

(2)to demonstrate the potential for cultural acceptability, technical 
-feasibt.lity, and economic viabilityof producing. and selling transformed 
milIet -foods; 

(3)to assist the Senegalese to develop illustrative manufacturing/
 
marketing/financial plans for production/distribution of millet-based
 
foods; and
 

(4).,to lay the qroundwork for-posslble investment thertin by the
 
private sector or a public enterprise.
 

The proJect,.which will be implementel over a-period of thre. 
years by the Institut de Technologle Alimentaire (ITA) will produce 
prototypes of millet-based foods deemed desirable by the target population. 
All prototypes will be tested for their cultural acceptability, tech
nical feasibility, nutritious quality, and economic viability for pro
duction on a commercial basis through a series of interrelated studies/
 
action programs.
 



The project fully supports the mutual GOS and AID goals-of moving the 
country toward food self-sufficiency and improving the presently adverse 
balance of payments situation. 

Although the immediate impact of this experimental activity will be
 
limited, the potential benefits arising if the identified products are
 
subsequently coimircialized are substantial. These would range from macro
economic support for Senegal's balance of payments, through sectorai assis
tance to agriculture, down to savings of cooking fuel, and preparation effort
 
for urban households desirous of serving their families such culturally populay
 
dishes as millet couscous, plus the opportunity to obtain new domestically
 
produced fods a& both staples and snacks. 

B. Fiancl.i S ary
 

Life of project AID funding Is % 500,000, Inaccordance with AID OYB/ 
Allotment procedures, the entire % 500,000 will be obligatedlit FY.811..* The 
project budget is: 

IUS Vin 000's) 

:1 . 'echnlcal Assistance 	 250 

145.27:fCbmmodites 

3. InflatIon"a'nd' Contingency 	 105 

Total 	 500. 

In addlition to,,direct: project .financing, AID will provide 30,000: 
for university support under an AID/Washington Title XII Project.
 

..; :The-GOS contrihution -will be 187,000 of In-kind. support for salaries 
of ITA employees and indirect operating support costs, and $ 543;000 for local 
equipment and operating support in local curr'ency generated under the P.L 480 
Title.-III Program. 

C."Smmary of Analysis 

.The project. as designed is technically and soqio-economically .ound. 

A Categorical Exclusion of the project from 	environmental procedures 
time 2nn-^unA.w4h tho PTfl._ Nn fuir'h~r. anvironmental analysis is required. 



D.Project Imlementatin-:.:
 

The Project Agreement will"etufe, as Conditions Precedent, that the 

GOS name a Project Director and that an agreement be reached with the GOS 
on 

-. 

the use of Title III funds for the project. . : 

As Covenants inthe Project Agreement, tlie GOS will agree (1)to
 

Project Advisory Committee, and (2)to develop a financial
establish a 
 ofTitlie III
 
management plan and procedures acceptable to USAID for the use 


funds to support the local costs of the technical assistance contracts.
 

The GOS implementing agency isITA (Institut de Technologie Alimentaire).
 

No waivers
Standard AID procurement procedures will be followed. 

Technical assistance for preparation of the,interrelated
arerequested. 
 U.S. ,institution
studies/action programs of the project will be provided by a 


choosen under standard AID competitive selection procedure.
 

E.Comittee Action and Congressional Apprisemet .
 

This review requested
A Project Review was.held,on June 30., 1981. 

that GOS concurrence be obtained on use of Title III funds 

for the project;
 

that the scopes of work, contracting procedures and evaluation criteria for
 

the studies be strengthened, that the-budget be better.elaborated, 
and that
 

the..life of project be three instead of two years. .These changes have all
 

been made in the final Project Paper..
 

An Advice of Program Change was prepared by OSAID to inform Congress
 

of the intention to obligate $ 500,000 for the project InFY 1981. The
 

project was not Included in the FY 81 Congressional Presentation because the
 

activity was developed after submission of that document. The-waiting period
 

for-the Congressional Notification expired May 22, 1981.
 

F. Responsible Project Officers 

Agricultural Development Office, USAID/Senegal..
John McMahon, 

Joel Schlesinger, Project Officer, AFR/DR/SWAP.
 

I. RECOMMENDATION:
 

ne

" That you sign the Project Authorization and..tereby auznorize 
-

Millet Transformation Project with planned obligation of % 500,000.
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PROJECT i"AUTHORIZATION 

i'9amne UT VUUi161JY :Senegal 

Name of Project : Millet Transformation 

Number of Project : 685 - 0250 

Pursuant to Part I,Chapter 1, Section 121 of the Foreign..Asistance
1. 

Act of.1961, as a-.ended, I hereby authorize the Millet Transformation, Project 
for the Goverwent of Senegal (GOS) involving planned obligations of not to 
exceed.9 500,000 in Sahel Development Program funds over the planned life of 

Project of three years from.the date of initial obligation, subject to the
 
A.I.D. OYB/Allotment process,availability of funds inaccordance with the 

to help infinancing foreign exchanS3 and local currency costs for the project.
 
9 30,000 inTitle XII funds will ba used in-support
Itiscontemplated that 


of this project through appropriate procedures.
 

The project consists of technical assistance ,.nd commodities to assist 
.2. 

through its institut de Thchrnologie Alinen-Laire'(ITA) to develop'andthe GOS 
and demonstrate their coranermarket test nutritious transfor ,ed millet focds 

The project
potential as partial substitutes for imported wheat and-rice.
clal marketing and financialwill also assist the grantee to develop manufaCtu-ing, 

plans for the production and distributi n of millet-based food,.
 

A Project Agreement, which may be ncgotialted and executedby'the Officer3. 

to whom such author'ty isdelegated in accordance with A.I.O. regulations and
 

subject to the following essential.. termsdelegations of Authority,shall )e 
and conditions, together with such other ter-s as A.I.D. may deem appropriate.
 

a)Source and Origin of Goods and Services
 

shipping, financed by-A.I..D-.underGoods and Services, except for ocean 
this project shall have their sourceand, origin inthe United'States. or in 

Senegal except as A.I.D. may otherwise aree inwriting. Oceanshipping.
except as A.I.D. mayotherwisefinanced by AvI.D. under the project shal, 

flag vessels of the United .States...onagree. in:writing' be financed only 

b), conditions Preceden' 

Prior to any dishurs-ment or the Issuance OT any commitment documents 
Project Director who shall
under the Project Agreer.nt, the GOS wIll. appoint a 

be responsible for project i.plc.entation, and will reach an agreement with 
A.I.D. cormnitting to project no less than 7 543,000 worth of local currencies 

which were generated under the PL 4000 Title III Program. 

http:Agreer.nt


c) Covenants 

The GOS will covenant that (1)a Project Adv'sory Committee will be
 
established; (2)a fliancl"managemntIplan and'poiedures for the use
 
of Title III funds to.support the local.costs of the teqhnical assistance 
contracts will be developed to USAID satisfaction,
 

4.Clearances:
 

Name. Office ;Date. .nitials
 

A. Paul Rusby FFP 
.B.Pa.-Wenger PDO • 
C.-Jdhn Balls ADO0.Ray King RCON i/O 

E.'Paul-Ia'erte PSO 

G Melvin McCaw' DDR" 
H...Belinda Barrington ARLA/REDSO/,.A
 

.o,.S. Approval: 

avid. Shear.. Director I.SAID/Senegal 
.signature. 

Dad~ 



Aq. and Recomendations 

A. Country: Senegal 

je . et nsfc rmat-oo.,... . • ,'. . ,f.' 

C. F",ding: :.500 0.00. 

D. Life of Project" 3 years 

E. Waivers: None
 

.'F. Conditions:' I TA to appolzit rrojecz t-,nager 

This Project Paper 3 for a grant of $ 500,000 from the Sabel 
Developmenti,:iogram Appropriation (SH) to Senegal for the Millet Tfransformation 
Project (685-0250). It is contemplated that $. 30,000 in Title XII .funds vill 
be used in .Support of this project through appropriate procedures. 

"'This is a reseVlch and development proJect which will seek to demons
trate the potential for imprbyi ng Senegal's balance of payments and agricultural 
sector marketing capabilityithrough development and marketing of nutritios 
transformed millet foods that can to some degree permit loc-..-yr grawn grains to 
substitae for imported wheat .and rice. 

The major elements of the Project will be:
 

• Identification of specific transformed millet products which 
..'ha~/,e potential as substitutes for imp6rted wheat'"an1"rice. 

- Development of prototype products and processes suitable for 
.use on a commercial basis and testing for wholesomeness and 
rnutritive value. 

- Evaluation of the social and business potential of the products 
through market tests, examination of millet availability, and 
by analysis of financial and other business factors associated 
with development of a new business enterprise. 

- Preparation of a pre-feasibility study which can be used by 
enterpreeurs and financial institutions as a basis for deciding 
to engage in millet transformation business activities. 

The project fully upports the mutual os and AID goals ofmoving 
the"country tvard.food self-sufficiency and amelioriting the presently,adverse 
banee nf navmpnt atitton.. 
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Although the immediate impact of this experimental acti'vity will
 

be limited to the people amd products Involved in tle development/testing/
 

study exercise, the potential benefits, if the products developed are sub
macro.sequently comercialized on a substantial scale, would range from 

economic support for Senegal's balance of payments, through sectoral
 
fuel, and preparati6n
assistance to agriculture, down to ssv. ngs of cooking, 

desirous of serving their families such cultral'ly•effert.for 	 urban housewives 
popular dishes as millet couscous, plus the opportunity to obtain new domefti

2ally produced foods in both the staple and snack c'ategories.
 

,..The. only condition prec.edent is' ITA's nahing"of a project manager. 
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B." P OJECT '	 A, 0R0t ni D ' 

. Senegal's Balanceof Paymemts 

Tne national 	balance of payments is in grave disarray. In 1979, Sanega1J 
according to the IWD Report published in'November 1980,, vascurrent' deicit, 


emtitteto be. $ 436.milJiozi, .'or 51% of exorts. This deficit was due. to .
 

*drp. earnings from export&; coupled with a steady increase in iorts, espe

cialy. piptoleum and cons gdn.. The..drop in. export* was 'due to the' failure 
poor. pe.ut"harvest that reduced peanut product ernizngs ptromof rains and 	a 

Increased' imports were partly
$ 322 million in 1977 to $ 196 million in 1979 

the result of the sharp rise in petroleum costs from $ 92 million in 1978 to

were due to increased imports of

$ 137. mil.iAon in 1979, but even more largely 

1979. Theconsumer' goods, including foods which accounted foi-$ 199 million in 


30% increase in overall imports between 1978 and 1979 was a result of demand
 
The imbalance in currentfueled by the exp.nsionary policies of the government. 

reflects both long and short-term factors: high population rates,accounts thus 
slow growth, low savings, and a widening resource gap, aggraveted by'oil price 

Under impact, the imbalance has been
increases and poor crop years. their combined 

from minus $ 	 68 million in 1977 to minus $ 436 million in
seriously aggravated, 

sad publicly 	guaranteed externaljust two years. By the end of 1979 total pubil 


debt outstanding stood at $ 1.27 billion. "Lebtservice payment claimed about
 

20% of the value of exported goods and services.
 

2. Role of Agriculture in Senegal's Eccno . 

soilsThe agriculture sector is central to Senegal's economy. Despite poor 


and erratic rainfall, which make agricultural production variable and risky, the
 
years, some 30-35%
rural sector employs over 75% of the labor force. In recent 


of GDP and 60%of export value has originated in the sector. Within the sector,
 

from crops and livestock products, 15% from fishing
about 7.8%i0f 	output has come 
and 7% from forestry. The 'main cash crops are groundnuts and cotton. Almost 95%
 

of rural output is. produced by small-scale farm units from rainfed. ariculture;
 

however, there exists much diversity in farm size, labor availability, ownership
 

of. ag;ricultural capital, productivity and revenues. 

.,. . Over-thepast decade groundnuts and millet/sorghum have taken up close to...
 

90%of the cultivated area (47% and 12% respectively). Since 19714, the mjor
 
(75% of agriculturhl' exports)i
export commodities have been groundnut products 


fish products (14%), and cotton products (M%). On the import side, Since 1974,
 

food imports have made up 20-30% of the total merchandise imports;of the total
 
sugar products 25%, and fruit and 

rice has accounted for about 35%, wheat 13%, 

milk. ,products 9% each.
 

...... The yields of some crops such as groundnuts compare reasonably well, under 

favorable conditions, with international norms, especially on those farner dilds 

where better; crop husbandry is practiced. However,. because of the-constraints on 
do, not attain thesethe existing 	famrf.ng. systems the majority of the farmers 

yield leg behind those in other countries and .cereal
yields. Far t he cereal crops, 

.deficits in Senegal are a recurrent feature of the' economY.. Regular annual
 

commercial cereal imports,averaged about .370,000tons in 1976/77 and 1977/78
 
tons of this. Additional imports (as food aid)with rice accounting for 246,000 


are often made, averaging' 40,000 tons,.. .
 

http:famrf.ng


- I -


Senegal. With the 
Rice has become an increasingly important foodgrain in 

rising. In 
rapid urbanization in the country, the demand for rice has been 

of 75% of the rice consumed in Senegal was imported. Thus,1971-80 an average 
production and growth of 

annual rate of growth-of 6.3%in cereal 
even with an 

of 3.4% per annum, the cereal deficit would be about 283,000 tons by
demand 

bthe need for imports

1985. The rice deficit could also be 140000.tons. With 


to correct such" eficits, Senegal remains highly 
vulnerable to world market
 

price fluctuations and the foreign excbange commitment for the import, is 
 over

.eading to a seemingly. intractable ba!ance 
Ming. the countr!s ei.port earnings, 

of pay .f. s deficit." 

3. Importance of Millet in Sneralese- Agriculture. 

Millet is a crop that .s..paticulerly adapted io. Senegal's erratic 
two 'to three week dry periodsto its ability to withstandrainfall patterns, due 

yield Tedauction.. Characteristic of the country's rainfall is 
without imaUor the variabilitythe amount between -year , but in 
a m.arked variability not only in 

in a year~hear average.vrallTherefore., even
of distribution vithin years. 
rainfgll: sn in' 1980, an erratic distribution may be nearlyas devastati g,%0 

*the other crops, especially peanuts and sorghum, as .a drought year. 

grown under rainfed conditions
Minimum .ater -requirements of those plants 


in the main agricultural areas of Senegal have been determined 
by CNRA at
 

Bazbey to be as follows:
 

a. peanuts (110 - 120 day maturity) 550 - 600 mm 

sorghum 	 (105 - -10 day maturity) 500 - 550 mm
 
- mm
 

b. 
90 day maturity) 	 400 45o c. milU't (75 -

Corn 	and wheat are not even in the ballpark for these areas, tunougn iney do
 

an irrigated farming
 
potential elsewhere in the country as part of 

have some 
system. 

the food crop that is most adaptable to Senegal's variable
Therefore, 


rainfall pattern is millet.
 

1. Cereals Imports and the Population served by Imorts 

Seniejl's rnral inhabitants, constituting 72% of the country's popuavion, 

about 66%of the nation's cereals 	requirements.
produce and largely self-consume 

are met by cereal im-
The cereal requirements for .the remainder of. the country 

urban consumer. Thai and Pakistan 	100%. broken 
ports, directed to the cash market 	 1/

at Dakar at a cost approximating CFA 51,800 per metric ton. 
%riceis landed 

CFA 74,595 per MT making a profit 	of 22,775
The Government sells the rice at 

and high costs of inputs make the 
on the sale. Ineficiencies in production 

about CFA 79,231.per MT. 
•farmgate price of Senegalese rice grown in the Casamance 

When 	 the high costs of milling and in-land transport are added in, domestic 
and Pakistan rice for 

production is clearly non-competitive with imported Thai 

the grades the Senegal market handles.
 

Wheat-is not yet grown commercially in Senegal. 

December 1979 prices; foreign purchases and internal sales are handled by the 

Caisse de Perequation et de Stabilisation des Prix.GOS 
I 
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'5.1: Millet Production Potential
 

here-is no doubt that,.under the right conditions, the Senegalese
 

fsrmer hasthe.capacity to expand millet production well beyond.exising subr
 

sistnce "levels. in he 1978/79 production year, an early announcement o'.farm

gateprioes and:a"promise,to pur-hase.all millet that was-offere,..together:
 
"-±th:.p.idit'forlfertilizer purchases and adequate rains,, coalesced..to enable
 

GSenegales*4.;fainer_' to produce 110,000 T surplus millet for,central.pwchase
 
and storage. Beyond that rint, however, marketing difficulties were.suchl os
 

to prevent satisfactory utilization of the sulrplus and to discourage the'dOS
-
from repeating the effort. It iu to.a portion of the narketing problem, lack of
 

urban demand, that our project is drected.
 

6. Constraints on Millet Utilization 

'Millet flor-is ,presently.the basis for all existing i2... o .
 
orccu~scous (d d-teaned' food, similar to corn grits), lakh (heavy por'dge gruel) 

si•d"roye (a paTp *used for feeding weaning -age children).. The millet seed .is
 

traditionally placed into :a :holloved log or large wooden bowl and. ounde(d.,by
 

allong, weighted mallet. The process for making couscous involves: (1) cleaning
 

the"grain (a) pounding to.-remove the pericarp, (3) vashing, (4) hand-pounding 

or-tmachine grinding to produce flour, (5)agglomeration of the flur,.().,
 

steaming to cook (7) adding condiments, and (8) final re-steaming. This .,total
 

process requires several hours elapsed time and intermediate product such as
 

the flour cannot be stored for longsr than 24 to 4;8 hours because of,.micro
biological spoilage.
 

*BoSie machines are available in the villages to grind millet. Wh.!e
 

machnie'giinding reduces the drudgery of preparation, it doesn't improve the
 

shelf life of raw millet. Food technologists believe, however, extrusion pro

cessing, in-process cooking, separation and other techniques can be employed
 

to'3elminate moat or all the problems associated with: the.shelf..life of raw

millet .
 

While-this regime of daily drudgery is more.or lessacceptable,in rural
 

areas, where large families share the vork'and small incdomes limit the.alter

1iives,: it-is.distinctly unacceptable in th.e cit.ie:. U;ban life..is..characterized
 

'tr only by participation in the cash eccnomy,.but,.4so,by.te.freque.br, kup 

of'~the" lage,jolnt forily, coupled with seall: and-congtp d ,vi'ng, .eas ,rigid 

ti&,.cs'edui-e, for.attending':office and sch-ol. and: attention...ot -)ouseie.TS 

anmotird to activities offered by..urban life. In -s t neither 1fmanp.i*e% 

fifities''nor; time.permit urban women to cope.with..demands of Milt...preparation 

as pricticed in the'village. If millet is.to s.upplemen-t- or repapce.:whet .a.,d 

ri:ce -in'uiban areas,. it cainot do so in its .traditinal.Torm .which re;qie. 

extraaidinar7!-mxouats of labor,- time and .41%lyre etition due to LiitedWhelf 

-life. 

S7. Urban. Maketing Prospects if Millet is Transformed..... 

Little,millet moves in international trade; its production,is mostly
 
-conmned.-at-home and its.cultivation confined largely to semi-arid countries'
 

u.ua~ly requiring supplemental,imports, .Xn.,short, there is.little technology 

L... 

http:ouseie.TS
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http:eccnomy,.bu


6.
 

:process called millet transformation.to..date on .the.pre-cooking, molecular change 

E7e so, preliminary work to date makes uz optimistic that. problems of technical 
solved; The

*reasbility,..consumer acceptability and economic feasibility can be 

*U.S.,s a leader in the development. and application of food technolor end.many 

oi,-tese technologies, including certain ones developedvby AID, have applicabi

lity for producing processed: foods from millet. For example, extrusion-dooking, 

an extremely low-cost method cf cooki'ngcereal grains developed in the US.,
 

might serve to make pre-cooked millet flours for couscous, weaning foods, snacks 

and breakfast cereals. The U.S. developed agglomeration and"instantizing" 

technology might be applicable for preparing instant couscous and lakh. The 

tort'ificatiop ."cbnology fr6m the US might be used to enrich any, or all the: foods 

with. vitsnains and minerals or, if necessary, with protein. 

ene these things have been done, mil1ft-based products wv,,L oe-n a,
 

pot to, co te ad to head .vit other gainsljsand tbeir
 

8. Previous Efforts to.Alter Millet 

iimited experience already in Senegal in producing.There has been some 
tme and effort to prepare. Taditionally premij.let-bsed .foods requiring less 

home or eottage industriescooked S ndried:,miilet 6ouscous has been made through
of shortening the additicnal hand labor required to prepare .couscous.as a means 

This "instant" couscous has a moderately extended storage life (up to several 

mrthe).an. is simnply moistened and smeamed fcr 10 - 15 minutes to prepare it for 

table use." A pre-cook- d ousccds had also been made which is not dried and 

requires only reheating .to'be table ready, though its shelf life is only a few 

days. Both of these products are available today through Dakar markets, but they 

three times the retail price of raw millet.- The.cost about CFA 300 .per kg or 

is quite low, and Ross bas astimated that .processed couscous represents
volume 

less than'5 - 10% of millet sales in Dakar,. .. 

In the early 1970's Senegeil-based food company, SENTENAC, unsuccessfully
 
attempted to produce .Lrd distribute an "instant" millet couscous; The reasons
 
for failure are not clear, but It has been reported that the product was equi

valent,in quality to normal millet couscous, and that it was priced too high1 
ITA has had a long standing interest in prcducing ."instant" couscous b at has 

been unable to locate suitable equipment for its manufacture among their tradi
tional Euro~ean suppliers. 

A somewhat similar history exist' for lakh and fonie4 .hich are .made by
 
cooking millet caraw (millet blls). A dried, shelf-stable caraw is available
 

in the market but at high price,. and it .apparently .is. s6ld, in.only limited'
 
quantities:,... 

- The. ~experience with cottage made "instant" couscous .nd. caraw balls is
 

at least partly encouraging in that,it indicates that these. an4 perhaps other
 

traditional liet-based foods are technically achievable and .can, if properly
 

priced'anapromoted, gain a place in the.consumer food market.• 
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.In.' addition to more convenient -and/or longer.lived. versions: of the tradi
•.a foods,- there are. a number of modern foods "hich'can also be..made from
 

tU11ett -tzd might c1so find. markets in Seneeal. T1hese include snACk items similar 
. p*Ifed corn-based .snac1ks.of the .US. or the rice -and cassava based snacks

.~i.Asia.% rqakfst cereals, inrz1udihg flakes, puffed-bits.,, _=4~ hot prride. 
.re.e~s.e t [ahother for. in which millet might be marketed.. Special.ot'itlonally 
en~c1ed w.eaning foods a d beverage-bases are yet another possibility.. 

":,:9 . .National Plan Position on ,i el . 

, . "I4Fobrusa-r 1977, the Ministry of Rural Development and Water"Re'soIlv es

of the Republic of Senegal issued a document outlining the country's fObd i
 
investment strategy for 1977-78, emphasizing food self-dufficiency. Although
 
greater food: self-sufficiency had been a long standing goal of Senegal's

national: five-year planst the 1977 reformulation of policy constituted i'd3or 
step towardi goal. implementation. The report summarized the new proposals: 

"In order to improve the nutritional status of its population and to diminish
 
itp dependency on imports, the Government has decided to implement a strategy

vhich aims at. import substitution. An important element cf this stratey i. 
.o,.promote'the consumption of millet, sorghum and maize.by modernizing thi.-,%

processing of such staples, and simultaneously to check the increase in,dom-
estic demand for rice and wheat by means of pr-ce policies." " 

In..1980, the GO$ took the next:step and issued the Plan de Redressement
 
(Reform. Plan). T._is plan, inter alia, strongly supports the -move t+vards;fd
self-sufficiency and import substitution; it calls specifically for the encour
agement of private enterprise and reorganized cooperatives in the productidh'

and marketing of millet. 
Because the measures include a 15% across-the-bar'd 
import duty, -they move towards creating price *relationships fuvoring mill. 
and.millet products against imported cereals. 

::,.
10] e2gional j;.t!Acations. of Progect-

The dovelopment of a family of new millet-based foods is of great

poten ial. importance . ' to the entire Sahel where millet has been an dao'epew. 
,taple:.r ~hundreds. of years.. A good .percentage of the populations -f Mali,"
Jpper Volta, Niger and the ivory Coast prefer millet to rice; and, in 
:ont±'ast to Dakar, continue to eat millet, even in urban centers,. There -
exi sts.,. therefore, a -large potential market for the projected foods ,both

br. export,.frm.Senegal and for possi-ble nev regional factories.. 

The International Crop Research Institute for the Semi-Arid Tropica
[I0ISAT) is now undertaking market research in the Sahel regarding the 
cceptabl t.-tf W varieties of millet.: Discussions are-beizgi initbited 
.dth.ICRI.SA.,. .explorepossible tie-ins'with.this-'rc-search ,A-< osoible'. 
..a of.tch..cooperation could be!that varieties more suitable,for..tage 

recessing could be.bhed in Sahelian.environments by ICRISAT-researchers:.,
 
ipecifically for products -developed under this transformation project....
 

http:maize.by


C. •Fro.ect Description 

I. G.oal and Purpose 

The goal of this project is to daigu a program and provide strategies 
to assist the GOS in one aspect of its national plan of moving towaxd greater
 
food self-sufficienty: partial substitution of domestic millet products
 
for imported:cereals prodwcts.. If such a goal were achieved, it would tand
 
to reduce the country's dependency-on imports of cereals such as-rice and Udheat
 

and, by .increasing.production of local cereals and.the.income.of farmers through
 

better marketing, bring about. an improvemant'in'rural life.: Such a prdgram
 

should also permit an expansion in the capabilities of the food processing
 
industrys'market testing and mrket researchlorganizations andcould .In
 

.turn stitulate investments in new plant facilities.
 

The purpose-of the project is to demonstrate that Senegal's'balance of"
 

payments and marketing of agricultural production can potentially be improved
 

through subst-itution of nutritious millet-based foods for imported wheat and.
 

rice; demonstrate potential for cultural acceptability, technical feasibility
 
and economic viability of producing and selling transformed millet foods;
 

assist the Senegalese to develop illustrative manufacturing/marketing/finan
cial plans for production/distribution of millet-based foods; and lay the
 

groundwork for.possible investment therein by the private sector or a
 
public enterprise.
 

2. Project Activities
 

The project, which-ill be implemnted over a period of three years by
 

the Institut de Technologie Alimentaire (ETA), will produce prototype
 
These
of millet-based foods deemed desirable by the target population. 


foods will be formulated and pzocessed as economically as possible to keep
 

the price down and in auch a way ther the finished products will be whole
some and'.nutriti;,cu. Attempts will be Wide to produce millet-based staple
 

products as convenient for-home preparation as the imported staples, and

to provide'a shelf-life stab-lit. parallel to that of wheat flour or whole
 
rice.. Attempts will also be made t, devise snack foods competitive with
 

importd..snack foods and one or more new weaning foods. Al1 prototypes wil'
 
be tested for their cultural scceptability, tachnical feasibility, nutritious
 

.thoiz.se gh.quality ab4--ecdnorib "viability for production o. -a.co ercial ba.si 


6'serieS of. interrelated studies/action programs at fo1Iw:. ..
 

(l)rood hablts anad attitudes;
 
- (2)Product development srd evaluation;
 

(3) .Milet supply; 
(4) Product marketing;
 
.(5) Financial analysis; and, 
(6) Plant location possibilities.
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The results of th-se studies/action programs will be i.ntegrated to produce 
a comprehensive FInal Report on the. Feasibility of Manufacturing and. arket
1niu Transfor-ad illet Products InjSene . Based upon this report, attempts 
will be made to solicit interest in commercial-scale production .and matketiig 
6""the'products developed and tested under this Droiect. 

* . . . r ,. . , ' ders~ation.* " ! " ' ; " * .,~:.ea *. • .f Products'un Qt= 

Thremao categories .of.'consumer goiods prototypes have, been, preliminarl~y 
identified, pending couple-ion of the Food .Jabts Study... Several of, them.. 
are.traditional fooda consumed almot .daltyby rany urban and rural consumers; 
.others are, considered to be entirely,new product concepts. 

In the. first category of staple consumer. goods, foods are being identified, 
which are consumed almost daily by the entire family in..fairly large.qunt!.ies. 
Rice and couscous, for example, fall into this category. It is projected that 
millet prototypes:will be developed which will resamble these food staples. 
As. an'llustration, a subst.tute.product for rice may be develop.d by fomin.g,. 
frommillet, rie-ike particles which can be prepared in a similar manner " 
and incorporated into traditional midday or evening meals. Similarly,... dry._ 
precooked,..'instant" mille..couscous might replace rice or imported wheat
 
Cousus for lunch, dizmer.or, supper. . . .
 

In "he second.category,' actl.vities will focus on family foodspresanty .o, 
propectively consumed either in the morning for breakfast or during the day:.:
 
between meals or.for a quick lunch. These prototypes can be typified by
 
individually puffad millet grains consumed as breakfast cereals with.cold.:.
 
milk, sweetened or salted fried millet chips sold by street vendors, and
 
puffed milet snacks with.different flavors, such as cheeses or condimen.ts
 
available for saes in.:Theaurants and bars.. . .,..
 

In.the.third gr6ou, cdnsideratton will be given to developing. fqods: 
speciftcally formulated.tb. satisfy.the dietary rsquirements of. infants and.. 
young.children, Gcl, as a ntritious, millet-based weaning food prototype,.' 
As an illustratlon, the:.development of precooked millet caraw balls, fortifiled 
with proteins, .fats, vitamins and miaerals, could serve to replace the tradi-,
tional caraw balls if itwill match characteristic properties of the finishid.- . 
porridge (lakh) and is competitively priced. Another type of infant., food.. 
could;.be conceived as a substitute for cereail-baaed imported weaning.food 
For.example,. a bleand of dry precookad millet flour, skim milk powder, fat, 
sugar, vitamins, and minerals may ptovida when cooked..with water, milk,..
or other foods, a part of the necessary daily requirenctr of infants or 
young children.. 

In a related category, ITA has requested consideration,of.a.geriatric
 
food: to .heip meet.the particular nutritional needs of-.the aged-.iE'project
 
funds remain available after development and .testing of.'the above primary.
 
iroducts.
 

...-...The further,identification of prototypes of consumer foods pursuant to
 
the Food Habits Study will facilitate the selection of feasible processes.
 

http:could;.be
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It can be expected that several related products can be manufactured by! ea" ' 
basic prodeas 'throughmodification of some of the processing-conditions. 
Since a major goal of the prototype products concept"is to provide con

venient foods, some of them resembling the traditional foods'consumed, and 
since convenience can be expressed by decreased meal preparation time, and 

fuel and effort reduction, coupled with en increase in shelf-life'..stabiliti,
 
processes ca' be.selected providing these parameters. For example,,indusatial
 

precooking of cereals and other ingredientsis one proces vhich will reduci

the tine', fuel cost and effort of meal preparation. "Drying a processed food

and correct packaging will usually increase product stability. Additives 

can also be used to enhance product stability. And additional nutrients 

or other iood-elements to meet actual'Or perceived needs can readily be 
included. 

•Mihy foods a.re prepareil in different forms. Therefore, sh ping and , 
As an illustration, theforming Is another important processing parameter. 

preparation of couscous and caraw bails differs primarily in the size of 

millet balls formed and the quantity of water added to a given amount of 

millet flour.
 

Secondarily to the development of consumer goods, consideration could
 

be given to the production and marketing of by-product ingredients, as
 

required for the manufacture of various otherwise :unrelated foods. As
 

an example, millet could be transformed into starch which would serve as.
 

raw material for the production of "millet syrups". These syrups vould be
 

incorploiated as sweeteners into any food or beverage which requires such
 

ingredients.
 

4. Market TeSting
 

The inherent market potential of new products is extrzmly difficult
 

to predict andican only'be assessed reliably in the market place., While

there are definita opinions within USAID and ITA on the probability of
 

acceptance of seweral of the proposed products, it-ust be recognized that
 
.
the extent to which individual products will succeed or fail, indeed the 


extent to which all the products collectively will materially effect demand 
for millet in Senegal, can only be assessed in the market-place.' The objec
 

the first activity, to develop products of good market potential, is
Ive of 
e stated goal of actual acceptance,
only the first.step on the route to 


The market testing itself is the critical phase, leadiL to the design of
 

commercial prototype operatics and related .second generation activities'
 

in setting -up new foods enterprises. 

-Senegal offers an interesting example in which a colonial administration
 

changed the eating habits of a population by both providing an imported food
 

(rice) cheaper than people could produce their own (millet) and by creating
 

a social climate that made consumption of the import mark of the "dvolud"
 
After independence, Senegal
(participant in French culture and society). 


continued the economic policies of the French regime, and cheap rice imports
 

continued to create the objective conditions for perpetuating rice eating
 



habits among the urban populations. The notion that rice is believed to
 

be socially woo,acceptable -thanmillet contiaues to be maintained by ., 

many French expatriates; howevar,; discussions with :Senegalese. interviewed, 
on their attitutda towards rice/millet consumppio 	 indicated a strogy.:..;
 

positive imag;.of millet 

It is videlT: believed that rice, has to. be .conpumed 	at midday zeagJa.-. 
but millet.: isbeaibse::M!it is.-nor,heavy and. one can work afterwards ," 


often,.the.: preferred. dish for. evening meals., .Many.Senegalese will stress
 

with pride. the variety! of mllet meals 'available, and di::uss :the appropriate.

timswhe.these are to be: eaten. . Preparatioa.cost, in uians.;the cost 

millet is not eaten'more frequently.
of ingred-engs'. iz'$ven as reasons why 
How often-.a ,faxly can eat couscous per week or month appears to be almost 

a social indicator of affluence. Moreover, there exist considerable
care in the selection of the couscous flour purchaed by the fead of the
 

household,, Svor~l. Qf:.those interviewed..considered that'the millet couscous
 

for sale at the maket wa'& of an inferior quality, and der bed how they 

purchiedtir e ekly requirements by going to the countryside to have 

it prepared.'by relat Ives or friends.. ,Several people stated that to obtain 

their couscous presented a problem, and that they went to considerable 

trouble to have it creuared because it was a part of their culture to.eat 

couscous;' 

The function of the Market Testing Program will.be to form a .feedback
 

loop between the technicians who want to develop,marketable transformed
 

millet products and the consumers .who would like ,.:o 	 .have such pr.ducts. 

available. Through the interaction of the two'groups, it is expected tha
 

a viable industry can be created for the production and marketing of
 

transformed millet products.
 

Wrap.Up Studies
 

Once the transfprmed. millet .produta. .have,.been 'developed and .their,• 

degree of market acgeptabiflity and price. 'r.6epeniieness demonstrated, the 

remainder of. the qrqjact wil-l consist:of the,-co.saoiidation of the key 

factual inforMation -.processesi coats, marketi.u 'potential and.strategies,

location possibilities, pQtential problems, etc,- into
sUppl,,opions, p -lant 


suf.fMetly:,compreIens.ive form to convince orwror more private or public
 

sectqg enterprises that millet transformation-wapI worth intensive-investigation
 
based on.'e particul4qr criteria of each.such ,nterprisei. At, that point,,
 

the roê shis
, .pro3zect would become: secondary, a.ltbough,personnel and • 
- nonfacilitesy,, ld bd-uaed tocooperate, to: the degree possible,,on 


discriminatory basis, with any enterprise evincing an active interest'in
 
the.fiubject.
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IV. .EASIBILITY ANALYSE

,A. ,,Technical Fes l tj 

1. Prolect Stuies/Act'ion Prona 

A series of studies/action programs wfl.be undertaken. a:4.,: 
major and integral part of the project. The studies are interrelateid
 

.and v:il be falgama-ed intQ -a. final feasibility. stidy to., establish, the. 
and..social viabilitv of. tanufacturingeconawic, financial, coumrIcal 

and -distributing tri-sformed millet product€ 

i) Food Habits and Attitudes Study 

eAdtuy " tl!l be undertakeh Wrng 'pc ntiial •urcha"ers of ' 

'the amount and form o'f intransformed 'illet products to determine (a) 
form"po'teif rice 'and wheat product used in the 'diet; (b) the amount, 

the attitudes toard' rice,",and source o.f millet In -the diet; and, (c) 
millet, and related foods and how those attitudes might be inikeat, 

"fluenced by introductidn f trIansformed millet products. The results ' 
of 'the study will*be imsed (a) to help select and design processed millet
 

products (e.g., tc deter-mine preferred characteristicS of instant couscbus',I
 
° 

of we-ning, focds, suggest preferred package 8izes'to suggest forms to 
(b) to Pude initial market: developmentpotential pricing, etc.) 

advertising claims.approaches (including selection of market test areas, 
evaluate potential impact of

promotional approaches, etc.); and, (c) to 


the project through prel.iminary estimates of potential volume of trars-;-'
 

'fbrmd millet products which might replace imported rice and wheat.
 

The study will be undertaken largely among urban population
 

segments in greater Dakar and other selected towns. It will involve ad

ministration of a pre-tesred questionnaire to 500-1,000 statistically 

' lec'ted households representing potential buyers of processed millet 
of in-depthproducts and sA , equently ill also include a limited riumber 


Interviewsto confirm or enxplore key issues. Results will be both tab

ulated and analyzed in terms of the information requiremets established
 

group and marketing tnterests.
by the ITA product development 

is expected the study can be undertaken by a SenegaleseIt 
ITA. Short-term tecdhieAl-; 

organization through *a contract administered by 
the project (2 man/months) will assist in, the ' advisors suplied through 

study, and analysis of these.ectibo, of the contractor, design of the 

results . The study will b'e largely completed during the first six montha 

'of the'project and cost $ 62,950.' 

(ii). Product Development Action Program
 

A-series of activitieS .4l be undertakteA by. TA in.-.-.

Mil et, 

coopeation with .contractorsand cons htants to t betify .transform 

bjectives of:..,..U.) :fuu1shlng~ch -have .,otential to srve.the tviTnbiodco 




wholesome, nutritious, reavonably priced, processed~millet'Eood,..and (2)'. 
reducing the importation of rice. and wheat. rcrough *ubstitut~ion.with.localy 
produced.foods. 

The studies will use a market-oriented product development
 
approachbconuisting. of the following steps: 

a) Cau~eptualizition. The identification of ideas .for particular milleit-based 
products based,on (a); knowledge of.the needs or latent demands of the,-market 
acquired through either prior "knowledge or the studies in (i), above;, (b) . * 
technology which is or could be available to transform millet; and (c the 
creative output of project pironnel. 

b) Pr'paration of Prototype Producra and Initial Testing: Small quantities of 
millet waill be processed, repredenting prototypes of the products conceptualized 
during t.he first step. :These materials will be made.at ITA or inp!ifot 'plants 
of equipment suppliers or cooperators. The products will be evaluated by 
experts to determine if they meet the criteria of 'the'concept; i-e Volesomeness, 
nutritive.values, acceptable organolptic qualities and reasonable -rice-, and 
will be modified as required to do so; prelimin ry canufacturing requirements 
and '6o'st estirnates will be made. f it is the consensus of the experts that 
any individual product cannot be modified to meet the criteria of thei oncept, 
that product will be dropped from further consideration.
 

c) Preliminar Consumer Testing: Prototype products will be evaluated through 
testing by taste p3nnels, in home placement tests, and other methods aa appro
p'riate to (a) determine if further ptoduct modifications are needed; and (b) 
asseis the market penetration potential. A conasnsus judgments by the Project 
Managers and Resident Advisor of product unouitabiliy will cause it.to be 
dropped. ' 

d) Deveiopment of rrplimary Marketina Concepts: Based on (a)results of'proto
type. tes-ting; (b) available knowledge of -the market from proj'.ct studies aiid 
(c) ' ' of project personnel, strategies for packaging, pitfchbg'se creativity 
distributiin, advertising and promotion, and related market activities Wi1i 
be developed. . 

e)..Market.Testi.r: The potentia). 'ales, and ultimately the degree of import
 
substitution for the products, will be assessed through market testing of .the 
prototypes.Within the,context of chair proposed marketing strategies. Tes'ing 
might include -small "or.large-scale sales of the product through .cmtwerc.tal 
outlets odr e approaches, The Project Managers on the advice of' the Resident 
Adisor, will determiie wihat level of consumer acceptance,is.required to"kep 
each product on the project active list.. . .. 

f). Flual Product Proposal: Products which successfully satisfy the requirements
 
of the -project will be described in a Final, Product Proposal.which will treat 
(a) :technical :an". ecomomic ,requirements for manufacturing; .(b) :verification of 
marktaility 	and potential for ,import:.substitution; .(c) proposed.marketing, 

plad; (i costs, priCes .margiza., and potential profitability; and: (a). posi
bilities for commercializing the product in-Senegal..
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The'actual products might include: (a)an instant couscous; (b)a 
puffed bieakfaet cereal; (C)"a seasoned'or cbeeze covered'chip; (d)-a weaning food. 
It is also expected that -certainof the initial product concepts will not restilt 
in Final Product Proposals due to failure to achieve satisfactory market testing 
results, inadequate technology, etc. 

Product devel'6pment will contihuue throughout the project at an estimated
 
cost of 0 433,200 IL4 will assign senior personnel, technicians, economists, 
and others as required to undertake the etudies and will bc assisted by U.S."
 
'technica!.'advisors supplied through the project rand by contractors as 'needed
 
to undertake consumer itudies,' marketing studies,etc.'Limited equipment will
 
be purchased by ITA to undertake the developmweat and testing products.* Due to
 
the broad range of equipment whi:h might potentially be involved in the studies, 
much of the processing packaging, and. other testing studies are expected to
 
ben ertaken in the facilities of vendors' or otlers in the'U.S. and in Senegal.
 
The decdsiai otnwhat equipment ii to be purchased will be made during the
 
first 6"months b£ the project'by the USAID and ITA project managers -a the"
 
advice of the Resident Advisor.
 

(iii) 4Mllet Supply Study 

A study will be undertaken to examine alternative methods of insuring
 
an adequate supply of millet for the projected need and to recommend a specific
 
method or methods of procurement. The study will take into account (a)' the
 
variability in supply caused by rainfall and othe.r natural conditions, (b)
 
relevant government policies ard potential changes in those policies, (c).
 
existing infrastructure for millet productiob and procurement operations I/ and
 
changes.which might be made to facili:ate procurement, (d) th- long-term
 
changes in millet procurement requirements wbich might occur, 3nd analysis of
 
the benefits and detriments to the farm sector which might accompany those
 
changes.
 

The study will be undertakea br a Senegalese 'organization through a
 
contractadministered by ITA. Short-te,6 technical advisors provided through
 
the project (one man/month) will assist in design of the study and analysis
 
of results. The study will cost 9 26,600.
 

(iv) Marketing Study 

A study will be undertaken to generatea strategy for marketing trane
formied millet pfOducts. The strategy will be predicated on consumer desired
 
product attributes, pricing, packaging, and related issues established through
 
test marketing and will' take into account distribution channels, and aaver
ti ing/promotion approaches which are likely to be effective iv Senegal.
 

In addition,, the stratagy will draw on the under-


I/ Since millet is only harvested once a year, ITA emphasizes the importance
 
of adequate warehouses to hold.raw materials, particularly pre-processed


*'millet.
 



standings of food habits and attitudea in Senegal developed during the 

project and will provide an integrated ap roach to marketing the transformed 
The resuting marketingmillet products developed..through .the project. 

..
1a43 eSy ,.w.i i.iude.plana for introducing.the'products .ncluding. tpe 

c 3aw±aig; .it Alil also .propoase 1148etIJgiat~to4ctr aextiaing/,prOp1Dtiof
oaPP-;Oqe&..'which .gt,b.e used.after intnoduction ie completed ad the 

stabilized in'a mature rket. i/products have products,'. 

'- al.: : ", ,caa,be.idertake.n by a.Semegalese tnstit.;on through 

ec ic . . •...... 
.. .adm ., b. .....-, . .t..nist : oill assist iLn selection oftetotg.t. pxqject.#fo . ma/imnths 


re study and. analysi.oth,". c~ , . . , ,,. * , •, 
eil.Te dy: 9 d 
e ,,,o
 

.v
c~~t~tO?., 	 tb±~~..• •. ... •n 
r 	

last 6 monthks of thg project. ,Rs of
be.~dq;takP,7 -ad:oqle uighe 

sss the notentltaZ 	 n q.
f y wxbe:ndertak .
 •: 
i4ich misght be created or a opte4n.business:en;trtsevi '-ity; f " -  - prod cts .!ue: lhetp"ocessedm.lle n ..Senegal.,~'~o.~-nufacture-and distr 

The study will take.into aCcq.n .
 
will be develokped through the project" 


(a). the business and investment climate in Sene al. as determined by GOS
 

policies in both theory and practice, labor availability and 
socio-political
 

.eepqivity to such an.operatilon;:....
 

.. be g-Snerated through se:les of the
b).1;the ipotential rey nue.which 'ti 


produrt (as estimated.in,part through test..marketing of the pr6ducts); 


of operation tnmcluding man'ffacturing,., selling, and 
L(c): thg.-pqtentia. c¢Qts0 
other: usiness expenses; .the . potential requirem Its for fixed. an4
 
or,,.gait an4. souresof. that capitl;. qud. (e) profiabi.ity, .re.trn
 

onivet~Z~adsuch.o ther indicators. of. fing-cial .atttiehes 6. 
of a type and completeness,

are deemed appropriat.', The. analysis will be 

that will make it suitable for use by private enterpreneurs, 
.public sector 

comp84;*,, coPuercia3-	banks, inter.ational.development 
banks, or.other
 

e.basis .for, conducting further examinations,., pu;-,
.nvetors..to use "ao h.' 

~~. . . :. . .... . . ". .". . '..

suant...o,:thei 6W, partcular of financial.viability.. . .. . ... 	 ..'criteria 


Th"s study 69n be undertaken by a
 

Senegalese institution through a contract administered 
by:TA. Short term
 

through the proJect for q maumniths Will
;technical advisors furnished 
study and analysis
 

..assist:.in%.selection of the..contracto.r, design .of 
the 

duiz~
he auy be undertaken and a' Jplee'd 
. . .*.shouldo . reIlt .. 	 . . . . . . . 

......
%'. : . ;:;.. .::. ..... " .... . . 

4stap:6 moqths..of the.project..nd. i. estimated to cost 114 ;02 0#,.i 

,.,. t~i47, "-SeV.ofPlant Location and Natur,. .f. PrScesses ,..
 

o.st
• ... Once the types of-products, methods and scal 
ystem of prohe9Sinig, size and location 

techuii'ly aid eionoiicallr ftasible"d 
 '
 

SOf.maicats,.-and.situation oL..exis.ting facilities..(...any),
ov.e o..r to.be used
 

4.,I :,
........
.
" 
' . 4 . 
. "" 4* . . . 

'i/ For example, ITA 	notes that many consumers shop 
a't stores,'ene
Imal 


at
 
traditional retailere should be included in the distribution system

• 	 .. " '..
•.,,-the iappropriLate. ti[me,. 

http:the.project..nd
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by the prospective entrepreneur(s) have been.determined,'a plant location and 

type study will be contracted with a local firm. To the degree that the 
-

daterMinations of the above factors leave cer-tain realistic 
alternatives, 


this study-will 'onsider potential jobs and income to be generated for persons
 

in urban and rural areas in the context of.possible capital savings technologies
 
o maximizing jobs and
for factory and marketing function within the.context .

income for small operators, with specific consideration for women. The study
 

will take place during the final 6 months of the.project and costs $ 29,000. 

(vii) Final Feasibility Analysis 

The results of the above studies/action programs will finally have
 
of :the overall feasibility of a..'to be pulled-together:--into an.analysis 

:operation of armillet products manuf.acturing and .mrketiugdnmercial'sdsi1 

While much of this.material will have .beenused in some
'-business in Senegal, 


form or other in the Financial Analysis, it is this final feasibility study
 

that will test the validity of the factors considered therein in light of
 

the determinations made in the course of-the other studies/action program.
 

This final analysis will be carried out by the AID and ITA project managers
 

in collaboratibn with the team leaders of the Product Development, Marketing
 
Its cost will be subsumed under the contracts
and Financi-al Analysis teams, 


of 'the stated •.teams. 

Additional project: expenditures of a nature not specifically allocable
 

to particular studies will be covered in the Financial Analysis.
 



2. Product Develoment Analysis
 

-Theproduct development analysis breaks, ddwn into: two princi;p 
,
.tecpcal 'c~Omponents: (i) elimination of presumed negt.ive cha 

jtcs. d.procesed millet; and (ii) develapmnt "ofmark e.0 i1,d , 
prciuct,"We Ahall consider each. • 

"(1) : Elinimi ion of Presumed Negative Characteristics 

Millet flour prepared in the traditional way has been 

widely reported to have an extremely short storage-iife,. nly a day Dr 

two. The poor siability seems to be caused by the high moisture content 

'~ih res.ts from the addition of water during hand pounding. It 
around 

appears that :The moiStiie content of hand pounded mllet. flour is 

thatat 'tbis 1vel grotwth of micro-organiems aud other processes25,' and 
ite iiiitiated' which cause rapid deterioration"of: the flouf-:. 

ll" ceeal grain flours deteriorate rapidly •wheti the 

~iture is th'is.igh and itis therefore custbmary to.maitain the.' 
Accordingly; the%disture of cereal flotrs at less than about 15%. 


hope t6 develop during the'illit Transformation
products 'whi& e 
Pr&idct'will be designed for Iow oisture; we"can epect them all to
 

mo-15%oisture. In some cases, sucu
dry products having no more than 
as thesnack foods, they "-ill probably even have less than 5% moisture 

"ontent t. assure crisp texture. 

When technicians carrying out pre-project studies
 

noticed an off-flavor in products made from the millet flour obtained
 

from the Dakar Mill, it was assumed the flavor was caused by pericarp
 

which had not been properly removed during the milling process. How

ever,..scientists at Kansas State University and Texas A & M opined.
 

that.the.flavor might be caused by rancidity resulting from deterio

ration of the lipids (fats and oils) present in the millet. Earlier
 

on whole millet meal had indicated that it became rancid
work at .KSU 

very quickly and therefore they suspected that the millet flour 

might
 

also suffer from the same problem, in fact, KSU scientimts suggested
 

that all millet flours might have limited storage stability because 
of
 

the difficulties in remving the germ of the millet (which is 
high in
 

fat) during milling, and because of the high oil content of millet 
flour.
 

This was the basis for the advice that there might bea limited storage
 

life.of millet flour and of transformed millet products.
 

Because of these statements by KSU, one of ths technicians
 

looked,further .into the issue of storage stability in Senegal 
last
 

An a result of his Lnquiries, he came to the conclusion
 November-December. 

not likely to pose any special problems for the
 that millet stability is 


ITA and from people who use the products, that
 project.1 He learned from 

pre-cooked, instant couscous and caraw balls that have 

been properly dried
 

.have. a.shelf life of .several months; Senegalese people say 
they procure 



well dried couscous and caraw and keep these products in their homes
 
for weeks or montbs b.efore use and evensend it.-abroad for friends
 
who do not have acceoswto millet productsv In'addition, ITA's
 
Dr. Thiam stated that millet flour made by the dry milling process
 
has a long storage stability and does not deteriorate quickly as*
 
does hand pounded millet flour. As a spot confirmation of this, a
 
gruel made from the ITA millet flour brought back 'last December 
(roughly two months old) wau .tested .aid-showed no evidenrce of -rancid
ity or off-flavors,
 

While these reports and observations are not conclus'i 
evidence that trnusformed millet products will have adequate storage 
stability, they indicate,that we should not,expect: special stability 
problems. Proof .of stability can only come from tests of the trandforied 
millet products made Ith the processes and raw materials which will be 
used in Senegal. If the products should for some reason have poor 
stability, there are a number of additional possibilities 'to deal with,. 
the problem technically. For example, if the products take up moisture 
from the atmosphere and deteriorate bezause of 'growth of micro-organism 
and hydrolytic rancidity, we can eliminate the problem through moisture 
barriers in.the packaging. If the products contain unstable -fatswhich 
oxidize to produce oxidative rancidity, we can add antioxidants, such•.• 

as BRA and BHT. 

In summary, while the technicians can't guarantee: 
stability, it-seems unllkely it will be a major problem; and -if it 
becomes a problem, it can probably be solved. 

(ii) Developmnt of Marketable Products
 

The procass of developing a new food product for wide: aceptability
 
is'a'co'mbinatin of art and science'. The art, as always, is impossibli to
 
describeadequa'tely, so we must place our confidence in the people who have
 
made America's food industry one of the world's most creative... How~ver' the
 
science-or, more properly, technology-is more concrete and subject to de
tfz!led imntnion:
 

Puffini':mn process: The first process which .wi.l be
 
described combines decortification'with pre-cooking of mlllet..
 

Cleaned, Sraded', undecorticatea millet kernels areintroduced 
ifto a puffing sun.' 'The material is exposed to superheated steam.,and cooked 
under pressure for a predetermined time. The cooked grains are released 
abruptly into the atmosphere, the hot kernels expand rapidly rupturing the 
seed'eoit which deparates from.the kernel. By external aspiration, the seed 
coat cao 'hen be removed. 

rfe"'main productis dedortidaied, puffed .and precooked indiv
idual'millet karieiis much like th faniilar 'puffed wheat." By-prodi~cts are 
broken puffs and millet bran. Ij iS*susually not necesar y to dry the puffed 
millet kernels further. 



-- T .f6l1owing pr6duct ro-'Ypes may be idirrtified and

evaluated ds potentially flowng irothe' puffed millet:
 

, 0 .: .... " .T,
*Pre-cookd rillet, ilo ir' 

Either the puffed 'kerneis and/or the .br6ken'oieces.canbe
 
ground by rollert-mils oi fiaermiils into a couscous or fine flour
 
depending (i OpV' subsequent usage.,
 

Individually puffed millet trains 

Individually puffed millet grains can be 'packaged and sold
 
as breakfa-st-ereals, "hich 'can be consu'Wnd with cold 'i1ii.,
 

Weaning "Foods:. 

Pre-cooked foitified -caraw balls - The pre-cooked millet
 
flour, can be combined with proteins, fats, Artaminis and minerals and/or
 
othr £ngr-edintsfand aorh. e blend is moistened with water or
 
other"lIiquids td form a'-gh which is then passed through a shaping
 
machine-to'jrodic" caraW balls similar to those obtained by agqlomerating
 
raw millet flour with water. The pre-co.ked ciraw balls -ill be dried in
 
regular drying ovens at atmospheric pressure or under vaccuum. The dried

product, when packed in aroprlate packaging material, should exhibit 

the desired shIf life.' Ir should produce a satisfactory lakh when '"
 
prepared according to the traditional methods used by the Senegalese house
wife.
 

Cereal-based weaning foods similar to imported products - Pre
cooked .millet flour is:. cobincd with ingredients providing proteins, fats,
 
quga,.. f14vgring vi.ami.ns. and minerals. The homogenous blend is packaged.
 
W4.enprepared:.,s porridge, the dry material is mixed with-water or milk
 
to form a.smooth paste,and cooked to.provide a thick porridge'which will 
be :spoon-fed. to infants,,as a supplemental .food.
 

Rice-like granules formed from millet - The process is very
 
Similar to that:described under caraw ball production. The formulation
 
of the dry blend:pgior to forming the granules will differ somewhat from..
 
that used for the forming of caraw balls and the degree of pre-cooking may
 

..	need :adjuq!ment.to.:satisfy the method of preparation used forbrokn rice, 
,but,th.:basq-.technological -processes will be the same. . .
 

. . :InStant eouscos- The process described earlier to shape various 
.,t adiconal foods,cau.-also be .applied to. the manufacture of couscous. Severa 
sizes of pre-cooked millet couscous particles can be.atempted, separated by 
screens. The particles are then dried and packaged. For meals preparation 
the product .is rehydratod, steamed.-onca.:in a couscous. steamer and mixed with 
tihe traditional mea4, fiUh or ther .foods.: . . . . 

http:vi.ami.ns


Extrusion Process-


Another process for pre-cooking 'millet; described at length in
 
Annex D, consists in subjecting clean decorticated millet grains or
 
millet flour to extrusion cooking. A cooker/exe'uder consists of a. 
screw which rotates inside of a tightly fitting stationary barrel.
 
lai'rel ani scr %. cv, :be heated, if -required.' .hen the' dry or moistined 
cereals eter the barrel, -the food is compressed and' the high pressiire 
,creates - very high te, eratures which cook the'.cereal. Almost instanrta-' 
neously the product leaves. through, a: small opening' and the hot' plasticize 
dough,ex.oa udrapidly,: forming a rigid, expaded mao&. Selected protess
ing ;ondit~ions Lat c-'ntrol the- degree of. expanr~ion and pre-cooking- 'The 
millet 'extrudate can Ve 'dried... 

.:The f oloving' extrusion process prbduci prototypes may be ident- ".
 
ified and'.evaluated:
 

Pre-cooked millet flour
 

"Ahighly expanded or puffed. extrudate can be dried and reduced in
 
1particle size into coarse and fine flour by roller mills and hamer -mills.
 
The products can serve as primary m-terials for weaning foods, pre-coked.
 
fortified caraw~ball, and rice-like granules: preparation methods for
 
these-foods-are similar to those described in'the puffing gun process.
 

Puffed millet snacks- • 

Greatly expanded excrudates will form puffed snacks. The hot. snacks 
.can be :salted, coated in oil and cheese flavor. and finally dried before 
packaging. They can provide a great variety of snacks items to be. con- • 
sumed between n1pnl. 

Fried. .hips 

Slightly expanded m-ilet extrudate will be conveyed to a forming
 
extruder which will compact the precooked material. The material is
 
dried to .a very low moisture content and packaged. For making the fried 
chip, the dry: materibil is introduced into a hot oil bath, During' frying 
the chip will expand. It is removed' from the hot oil and. excess oil is" 
kemoved from it', .The product can'-be sold in bulk by:'vendors or packaged 
.for, sales in.,supermarkets and restaurants. 

Agglomerirting and stevnink; process for:dry pre-cooked.millet couscous 

The starting material for this process is clean decorticated raw aillet
 
flour. The flour is introduced into slowly rotating blenders which tumble
 
the material. Water is injected through bars dispersing the water in fine 
droplets. These droplets wet the flour and form small agglomerates. The wet 
agglomerates are conveyed into a heated pressure chamber. Steam forms in the 



After a given period of time,
pressure-chamber and precooks the agglomerates. 


the pressure is released and the :slowly rotating vessel-is transformed into a
 

vaccinedryar. The agglomerates are dried, screened into various particle sizes
 

for fine or coarse couscous, and packages. The final product is prepared in a
 

manner similar to that discussed earlier (Rehydrating and steeming one time).
 

In addition, the couscous agglomeration process permits coating particles-with
 

flavour, .sugar syrups, salt and other condiments. . . 

-...Evaluation of prototype products .
 

:,- 1TA' ill evaluate.--the wholesomeness, nutritlious.quality, acceptability
 

and shelfUf e stability..of ;all processed prototypes.-" Quality will be deter
and microbiologicaL charactarisics.mined..by- analyzing them for. phhyical, -chemical, 

Th. te..wil"he ,compar.d. with -specifications set fot similar non-millet foods. 
parametera which will affeet'-isualThe analysiswill: include.evaluation of 


appearance,.:organoleptic attributes, and the presence of undesirable and harmful
 

micro-organisms. Energy absorption, prorein quality and other nutritional
 

properties will be verified. particularly in food designed as nutritional foods.
 

Packaging:.aterials will he atudied for their effectiveness 'in.protecting food
 

quality and extended shelf life stability of the prototypes.. Finally the effort
 

and fuel involved in meal preparation for traditional foods will be computed
 

with that needed for preparation of prototypes. .,
 

then review all products to determine if they
.:An-expert taste panel will 

meet project concept criteria. If it.i-s the consensus of the experts. that any 

individual product, cannot be modifiett tor meet the criteria of, the: concept, .I 

that product will be:dropped from further consideration. Approved products 
chosen from- various incomewill next be.submitted to ML11 'consumer groups 

levels -and different ethnic groups to focus on each producc's key characteristics
 

as-well as its preparation requirements and. recipes for its use.,- Larger.: 

mer-groups will then test further the prototypes for organoleptic attricons 

butes,.appearance, ease.of preparation, packaging. package size, shelf.life and
 

price-.. -consensus"judgmenta by the .Project:Managers and Resident -Advisors.of
 
"
 product. unsuitability will cause it to be dropped., . . . .'' 

A marketing organization will be identified to carry out the field
 

Results ,willbe tabulated and evaluated for
testing-under.concract with ITA. 


necessary adjustment of prototype foods. .4- .. . .. . . , .
, . . • 


."-.....",... •
Equipment.... - ...' I - . . 

1'.Although specific equipment needs have not yet been.fully define;a"it,. 

seems..tha.t.a.puffing:gu i, a.small: extruder, a forming machine and a.combination
 

chambers and air intenaifier bars.will.
agglomerator 'with pressure and vaccumn 

Equipment"can either
be required for identifying the most suitable processes. 


b e purcbased,.rented, or .borrowed from various companies..The decision.on.what
first .6. months. of'theequipmeut,'is -tobe purchased.-.lI -be made during-the 

Project Managers on the advice of the Resident;-!project by the USAID and ITA 
.
... . .. ..Advisor.. . -. 
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Provision will also be made to have local organizations process
 
food prototypes through local contracts for larger consumer and market 
research tests.-


Evaluation and testing of nutritional 'quality of prototypes may. 
be required by foreign experts toward the end of the project to insure 
meeting adequate nutritional requirements for products identified to 
be culturally acceptable and which may have a fair degree of success 
in the- urban market place. rovision 'is made in the budget for these 
tests, . 

Packaging materials
 

Limited capabilities exist in Senegal to produce plastic poudhes, 
particularly polyethylene or polypropylene. Cartons can also be made 
In Senegal. 'Additional information will be gathered to determine if 
packaging material for packing himhlv hydroscopic snack items could be 
made available locally.
 



23 

3. Market Development Analysis 

(i)Market Parnmeter+, . * * . , :... ..
 

D ar' Metropolitan r mre .7- S~ss 'z':
The 	TheDa'ka ..... Area":ma:"°"r""... he following charateristios:"' " 


(a) 	ap~roxin~el .1,inlli&on i qMbni.nts, and '.10 OG,bous hold unlis,t. 

(b-) 	 a.Aect 
d.s.'.ct) ; '. " - '. ... •.... .i:' 

(c)el~dip ,.Fss , 'CqobApe, j;ut-- Qran akar,s S±6ap, 
124 and p'ann/Point E of which at least 39% and possibly as high as.50 
represent low income areas, 

(d) Nine (9) ethnic groups of "Whichtwo, the Wolofs and Toucouleure- . 
summarize 62% of the population. Foreigners, primarily Caucasians, account 
fo.p: ,yo 1 .. 5or,the total ppulation or 43:50 peovl . 

(e) 	 Tw.t:.b~.rdn,~ f:, the . gupeho1d are .carr (compounds) or,baraqie:(shacks), 

(f) 	 At leat 34% of the households are classified as very poor. 

(g)A minimum of 30% of the population is Illiterate and smother 39%, margi
nally literate. Only 9% of modest income inhabitants completed either
 
primary or secondary school.
 

(h)Unemployment approximates 30% and may approach 50%,
 

(1) 	 Day workers, craftsmen, fishermen and farmers account for 46% of the 
vorkforce, and merchants, managers salaried or h6urly wage employees and 
professionals'(2%), 22%. 

(j).	91% of the-households own radios; 30% have'access to TV programming;
 
20% some type of powered transportation (autos, motorcycles or motor bikes);
 
50%j.running wter; and 54% electricity.
 

(k) 	 62% of.food is purchased at 'Mauritanian boutiques" and 23% in open 
markets or marchs. 

(1) 43% and 25% of cereal (rice and millet) purchases are made in boutiques
 
and open markets,respectively.
 

(m) 21% of household food expenditures represent cereal-purchases of which 
77% or 16 percentage points is for broken rice. 

(n) The economy is depressed due to the Sahelian drought which has seriously
 
"macted domestic food crop and peanut production.
 

The aforementioned socio-economic 'andmarket data is derived from 
disparate.sources and interpolation. It should be further validated.by a. 
probability survey. The GOS does not have hard data beyond the 1976,;Cenzsus. 

http:validated.by
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(ii) Marketing Phases 

wili consist o. five phases:The millet. .transformation marketing program 

(a)market research,
 
(b)product development an& aceptance testing,
 
(c)test marketing, . I 

raw material and
(d)GbS'progras to assure reliable supplies of qualIty 
.nvestment incentives to attract private business or development of a 

• parapubl±c corporationV 
(e) cammerc~ializstion. 

The market research will .consist of%

.1i) Consumer attitude "tests and, socio-economic measurements,,, 
(2) Product testing; focus panels and in-home testing.
 

(3)Test marketing.
 
(4). Commercialization.
 

(A) Attitude' and Socia-Econornic Survey 

Attitudinal research will determine add measure: 

(1)existing food preferences and usage; 
(2) attitudes tcwards present foods (likes and dislikes).;..
 
(3)trends in and reasons for millet and rice use and non-use;
 

(4) evaluation of e isting food preferences and identifying new
 

food concepts;
 
(5)attitudes towrds convenience foods;
 
(6) pricing parameters for new products;
 
(7.) price elasticity or inelasticity for various food especially
 

rice and millet;
 
( degree.of receptivity of housewives to brand 

purchase; 

(9 anfluence of various media, including comunit$. opinion 
leaders and "word of mouth" advertising, in food purchasing 
and use decisions; 

10) opinions concerning possible developmentof foods catering 

to the preferences, need and purchasing power of the various 
sc io-economic classes; 

[I!) appropriate retail outlets by product category i.e. pasta vs. 
or children's unitized snacks;
.weaning food.; 


I2) .classificationof respondent housebokds by key socio-economic
 
characteristics such as income, occupation, education, family
 

size and composition, residence (carrg, Baraque, SICAP,.LM,
 
Apt. Bldg., house or villa), availability of household equipment
 
and utilities, mode of transportation to and from work and
 

shopping, level of discretionery income, and exposure to media.
 

Due to budget and time conitraints,unimportance of ethnicity in'urban food
 

preferences and'consumption, and research :fodus-on developing insights to
 



modifty consumer preference for rice anda, secondarily, wheat through the develop
ment of new products and dietary or menu chanes, the need for a probability 
sample is not imperative. The stumple size can range between 100 and 300 household 
unite selected on the basis of the Dakar Metropolitan Area's socio-econoric 
composition.
 

There is no need to go into the specifics of either sample selection or 
questionnaire design because satisfactory references exist. These are:. 

(I.)oOCDE, Club du Sahel .study, Etude du Marche Urbain Sahelien des 
Cereales Locales et de leurn Drivei, Susceptibles" de.se substituer 
aux importations, July 1980 

(2) 	 Universite da Dakar, inttitut Universitaire de Technologie, 
Division Technique, Etude: Budget do conscmation, volumes I & II 
June.176. .... 

In addition, a local advertising agency (STP, Mohamed Cisse) has "hands 

ou" experience In consumer attitudinal surveys, panel testing and test marketing. 
Also, para-governmental organizations such as IFAN, and ENEA can provide assis
tance. STP appears to be the best qualified to do the market research,- focus
 
panel testing and possibly, market testing. The other consulting organizations
 
interviewed ha-e never done consumer food research - SONAD, ORATEC, IFA , NEA
 
and SONEPI.
 

(B) Consumer Panel Tests
 

The household attitudinal and socio-economic survey will provide the
 
data-required to structure the focus panel tests.
 

The 	socio-economic composition of the panel will vary according to the 
",'rduct'spotential market. Some p.nels, for example, will reflect the area's 
overall socio-economic composition whereas others, selective socio-econmic 

groups: A children's snack, for example, -willbe tested with school children. 
Instant couscous, simulated rice, eta, on the other ha:d, although priced for 
the-higher income classes in the traditional 250 gr, 500 gr and 1 kg packages 
could also be marketed in bulk at a lower price to appeal to all socio-economic 
segments. ThereTore, the consumer panel should reflect as nearly as possible
 
,.themarket's socio-economic charactePistics.
 

. :... The size. of the consumer panel will vary.according tp the soclo-economic 
subgroup tested and.the various strata within these subgroups. Whenever possible, 
t:tshould reflect each group's relative diversity and importance to the total 

The consumer, panel can razge from eight to twenty respondents. 

'The consumer panel test should, be supervised by an expert e.g. STP with 
staff suppCort from preferably ITA,.ORANA ('Nutritional foods), _ EA or IFAN. A 

conpensus.Judgment by the project manager and Resident Advisor will be made as
 

t b'zohether • denrelopment of each specif 16 produc't should or should not be continued. 



(C)Market Testing
 

The objective of the test merket is to determine: 

(1) if the product will sell at given price;
 
(2)the.degree to which price variations influence product acceptanoe or
 

movement;•
 
(3) appropriateness of package size, and composition;
 
(I)effect of store positioning including shelf location' nd space'allocation;
 
(5) effectiveness of various promotional media;' 
(6): effectiveness of;,retail outlets selected; 

There are seven general types of food outlets used in the Dakar Metro Market:
 

% Purchased 

General Rice Millet 

- Mairitanian boutiques 43 45 6 
- Local including Dakar central,city .openmarkets 
- Supermarkets 43 

38 27. 
6. 

.74 

- Small store "supermarkets" 
- SORFDIS (GOS operated) 9 7'. 
- CO-OP's 5 15 3 
- Village and open markets, and stores outside 

area 9. 3 

The otet(s) selected for the test market would vary according-o .theproduct'a 
socio-economic group appeal and .also, wVnether or not different priced "brands" 
.are 
marketed for the eame product. The advertising agency recommended against
 
test marketing in Muritanian boutiques because of the.unreliability of their
 
reporting.
 

Definite information concerning the number and location of the various types 
of food outlets Tn th Dakar Metro Area was not readily available. However, 
this information may be obtained from such wholesale/retail companies as
 
Filfili and SONADIS, Y.nd local- beverage aind dairy manufacturers. The GOS 
:Census Dept. may h-e the dsta from the 1976 census. 

The test marret'strateo will be selective, geared to product(s) appeal to. 
p4articular socio-economic groups. Therefore, the retail outlet mix and numbers 
used for market tests may vary try product category. 

One way to 7opularize the test m=aket is to concentrate product development 
on products having universal appeF_- and/or develop different brands (price 
raniges and quantities) for the L,,ame piroduct. This will also obviate or lessen 
the necessity for price varistion testing. This strategy will also optimize 
market potential. 

Due to the Dakar market'--concentration and the absence of seasonal variations
 
in food purchses (unlike the rural areas), the test market period could be
 
abbreviated to three months.
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Promotion and advertising should be restricted to in-store and neighborhood 
(socio-economic) areas. Area-wide mass media promotion is not recommended 
(Radio, Cinema, 'Newspapers) because of ccst eonsideration-.nd unavailability 
of products at all outlets. 

The 	test market promotion may include tut not necessarily restricted to.
 
. *. 

(1) 	 In-store Displays; ..... .. ' 
(2) 	 Promotional Flyers in French. and Arabic ,('or locae.zlanguages) 
(3) 	 Caravans - sound trucks touring neighborhoods, usually with local 

• ..	 . .... '"*" °.:,ce ebrities; .. 	 . 

(4) Free samples;
 
.(5);:.Promotion/Samples at Sport Events especially snack items.
 
"(6) '"C''t off" purchase and/or 2 for 1 purchases.
 
(7) 	 Ue -of neighborhood opinion leaders such as Compound President or 

Chefs, including, possibly, religious leaders... 
(8) 	 Demonstrations at Super-markets and community s6cial Centers. 

The 	retailer should be encouraged to "push" the product through discount 
incentives..
 
Weekly audits should be"conducted to measure product movement'and make
 
whatever changes are required in promotion, pricing and merchandising outlet
 
strategy.
 

If a private or pareapublic orgsnization .comes into the picture .before the 
"productz are reidy. for test .maketing, it should assume responsibility for 
the test and product. If, on the other hand, no company is on: the. .scene, 
the Project Director zhould select wholesalers, prefer ably several..pf them, 
'to undertake the distribution'and in-store promotion of the products with the 
understanding that the one who performs the best will get the exclusive
 
marketing rights, ifIhe wishes. 

The wholesalers un Erstandably prefer to accept the product(s) On a contin
gency basis.
 

a 

To improve chances of project success, it' is recommendthat attempts be made to form 
a production/marketing venture after product development and acceptance testing 
but prior-to full scale test 'mearketing. Otherwise,. the. "time lag" between the 
market test and zctual conmertiaiiZaticn may negatively affect. the project. 
Perhaps the best strateg is to test the highest potential product and, if 
successful, use. the market test as a sales tool tc create.a general production/ 
rketn'.ete..The Proj--c Mgngers-, on the advid-e of the. Resident Advisor
 
will Wet'rmine at6-lvel o.fconsr acceptance is required- to keep each
 
product 6n t~ie project active list.
 

http:eonsideration-.nd


B. Economic, Social and Beneficiaries Analyses
 

Since this is strictly a research and development project, the standard
 
economic, social and beneficiaries analyses are neither necessary nor possible-

However, insofar as the substantive benefits toward which the present project*
 
looks are depemdent upon its leading to follow-on transformed millet comer
cialization, certain sub-questions of economic feasibility and social benefit
 
should be :considered here:
 

1. Salability of Transformed Millet Products 

Clearly the price as well as the acceptability of the new proaucts 
mst-be compatible with their use as replacements for wheat and rice. Price" 
is known to,have a significant effect on consumption of food staples in 
Senegal and although price'would not be expected to influence the consumption 
of specialty foods, such as snacks) to the same extent, it is likely that con
sumption of all the transformed millet products will be lessened as the price 
is increased or as the price relative to wheat and rice rises. At the same 
time, due to.the unique nature of the products to be created, it is not 
essential that the price of processed millet foods be-less than wheat or rice 
products in order to be consumed in significant quantities. Breadat 240 FCFA 
per kilo, is the Obvious example of the truism that price, however, important,
 
is only one factor in determining product marketability.
 

: -- ::-,It is estimated that certain of the processed millet products
 
developed through this project could have retail prices substantially less.
 
than the present prices of pre-steamed miller couscous (300 CFAF per kilo).
 
Under large scale commercial operations, a shelf stable, pre-steamed couscous
 
might %e retail priced as low as CFAF 140/kg (versus about CFAF 78/kg for rice
 
and (CFAF137/kg for wheat flour. The proposed program will carefully explore
 
the palatability of each experimental food and the uniqueness and convenience
 
values as the consumer perceives it, versus the simple value of competitive
 
grains.
 

Once a reasonable price differential versus rice is achieved (and
 
62 CFAF/kg Is only 1i per pound) for a product as distinctive tasting and 
culturally familiar as millet, in an urban cash economy where even the numerous 
poor are at least a modest amoumt above the starvation line, the human urge for 
variety makes the prospect for salability good. Nobody here, however low on 
the socio-economic scale, eats only the cheapest broken rice as the sole 
element of his/her diet. In Dakar, 53% of the calories consumed come from 
cereals, 72% of these cereal calories currently come from rice, 22% from sorghum, 
maize and wheat, and only 6% from millet. Vegetables,fruits, meats, hand pounded 
millet :dairy products and the ubiquitous bread grace all tables, even if rarely 
for the poorest, and a good transformed millet product would make itself a place 
as well. 



2. Potential Hacro-Econamic Benefits 

., puming. saccess all the.way. dcn the line for the..roject and follow-on. 
ac±.iities,. te major .macro-economic baneflit wouldbe that of reducin Se al's 
f'ore*gn exchenge expenditures by reducing imports,-*f dce and'wheat. Foreign 

ca.uld 'a be antic.ipated if a market for. .transformed: milletexphanse earnings " 


products could be estaiehed in the Ivory Coast, Upper Volta-, thea.Gambia,'or
 
other millet eating countries.
 

The price of im.orted r4e CIF Dakar has ranged from $200-500 per Mr. 
Givezp a..rontinued. F~e- d. rise in world fccd prices, a figure of $400 per HIT 
has been"projec.ed for,thbjer futgur. Since the long range goals, of the 
project.envisioi a.dspibc3.ez, o..up to 50-,9C0 MT of ri..iports, a foreign.
 

exchsng., savinas of $20 mill on a~nually could result. This could be achieved 
b..reduci$ng total rice meals from.3,.68 to. 7.6a per weeki for Senegal's 4 million 
projected.urban iahabitants in tha.year WO0, .... ..-. " " 

Although not.clearly quantiftible at.this.time, pre-cooked millet products 

will. also. e pesent a... av;. ts related. to cooking,.-.'Since'mqans -of-. energy: co 
,moat urban Senegleae.hotaehoJds.cooh with ethar. bottle. gas or charcoal; ;a 
saying of both ioralgn excgnel . amd: fgrnet resources .would also be 'anisdirect, 
long-term result. .. ... .. -,.,....... 

On.the agriulcura.,production .side, .p.t the current.official farm-gate pric 
for millet of 40..CMVl.per kilo, the pro-e#4:.-50,000 ton.market for.locally,pro

duced millet, wouId renult in grosa., farm iqiCome of 2 billion..CFAF per year,. 

3. *OS.inestreut Policy 

Whate e, doubts ;ryliava.exited..in.th paat about the OS poUcytQward.. 

foreign private investrent in Senegal have now been effectively ans~ere4,. "W.:: 
quote in full the relevant paragraphs of the cable "Opportunities for U.S, 

Busaness,.in Senegal" .Dkar.
02128 j:.4aed....!9 Match. 1 ... .. .-.. 

"The Diouf Co; nmnthas taken a nay, agresnive tack- n:foreign. 

, ,-chLud-::.g !;a revis.a-4, ofhe.Code of Investments, extension.,nvt;.ten4

Qf~ta.,ixce, nicas ottia up.outside,..the free trade zone, 
and the.emuva!_ D1zf "ue rt'c. to foreign investment. U.S..;, 

V,h14sines, is. 7:-=---argvt of:GOS in recenta 4. 
.Mont'U.. c.nie. hav been coacted ftr agro-business project 5in... 

',Soybeans, .'an,n, d.e,. oarg .and .:acada2ia nuas. Also . 

'zqne..admnis rator. a S.g6na w1. .i~ev isiting,.the . tatqs in early. 
.APrl.o.,-ir'e 1,s .a~oag U.S. companies..in the zone (reftel). ,. 

"The GOS 1-as al.o :,- scveral off-iciol requests for USG assistance in 

the area of industrii preo..:tiion. in November, the Ministry of Rural 

Development rcqvstU"d a minson of e:t-perts from the U.S. to look.into 
the potential for are-business projects. in February a request was 

cp,ert who could explore opportunitiesforwarded to the U.S. 1,.rii;:s 
for Joint Venture3 betwccn A-nrican and Senegalese companies. We
 

e these... 44",n Vo. ".,e '310 #M"tep vAnond ptoaitivelv -to requests. 

http:Busaness,.in
http:ryliava.exited..in
http:from.3,.68
http:dspibc3.ez
http:been"projec.ed


"The U.S. clearly has an interest in encouraging Senegal in its 
recent policy initiatives toward diversification of markets, 
eiphasia on f6reign iiivestmient and the importaice. of the Prlvati 
Sector Development. Gives that interest how can we best take 
advantage of this new GOS orientation? While USAID/Dakar has 
been;qck in iedirectlnj $Its devel6pment strategy to fit these 

new developments, 6tier aveniues mrst be explored in'addition to 
A!D'prsgams. 'Stilatioi of, U.S. corporate Activity in Africa 
is one 'such'activity," 

-. :.Therefore,. ±f the proj ect -achieves its immediate. ai-. of layingthe ground
work fqr transformed millet commercialization, there'-will be'zio obstacles"intei
posed by;GOS politiesto a private entrepreneur.,domest-ic,.'U.S. ,.o-r otheri, from 

making the investments necessary for such commcrcialization. 

An additional indirect incentive to investment.: cited in :an earlier Embassy 

communication is a tariff structure imposing a 45% droit fiscal majorf (over
.valu'd fiscal tax) on imports compating with, the products. of local manufacturers. 
Although 'this would not :apply to such basic food coumodity imports as wheat and

foods an* rice, it would give the -snck developed -under -this project important 

measure of protectionfrom the impdrted processed foods that would be compaeting 
with them.
 

M - u
_n
 4. Potential Commerc iAl "Viabilia

Assuming that tran9forned millet products are found to have the potential 
significautly to replace rice end wheat, and have sufficient volume to achieve 
the .goals of reduced grain imports and Lncreased .domestic millet. production, 
the question.remains as to how business enterprises far the manufacture'agd.• 

Since investments in,
distributioL-of transforred millet ca be fostered. 
business enterprises are baied on return on investment., degree of risk, and 
related factors, an additional element of the-project strategy is to develop 
a financial analysis, and such other.,conmrcial analyses as would be required 
by entrepreneurs ,and fMnancial institutions. 

If,'iin the course of development, the new millet-based product's quality, 
cost :and consumer acceptance objectives have been met, the -routes' for cotmr
cializatLon -could.include any .of the following options; . 

a) A new private enterprise .nopany with its own manufacturing -and-.
 

sales/marketing operation.
 

b). A.Joint venture with anestablished Senegalese commodity business .... 
' .(possibility in -the. flour milling and/or biscuit producing line).. 

c) A joint venture with a strong agricultural cooperative (capable of
 

intensive millet praduction with good transport logistica to.Dakar).
 

d) A joint venture with an institutional food supplier to hospitals,
 
milatary bases and other public sector consumers.
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a) A "know-how" licensing company'to sell on'a non-eiclusive basis
 
to regiona 'or..loca-l'producers "... 


f) While..a private ihvestor or eien:a cooperative would: ert"anly 
require a rate.iof return ona par',rwith alternative investment opportunities, 
the existence of: potent.ial macro-economic and social benefits made itposdible 
that a more.or lessebreak-even,',or even an unprofitable venture, could be' 
picked up by a public or nonprofit agency. 

Differences of..opinion exist among economists regarding the market.p.otential
 
fot urban consumption o millet and illet products in Senegal. Thus, the pro

iC, * been designed to resolve as many of these questions as possible., 

5. Potential Social Benefits 

in the-iabsenc'e of more knowledge ad to the manufacturing process(es) tbht will 
turn out .t'o be technically and economically feasible, it is difficult to.speculate 
on "thepotentiasocial benefits that might flow from the follow-on's to a success
fuproject..Jh. AtA very leas't, however, if the product(s) are to reach a.arge 

enugh'marke't 'o justify manufacture, they will have to be sold largely through
 
the country's multitude of small retailers. At best, the most feasible process
 
would lead to small-scale lochl manufacture as well, on the order of neighborhood
 
bakeries.
 

From a joint social/economic point of view, potential benefits would.be to:
 

a). Stien hen local value idded through the.development of fa•ricated 
miilel products, for export and. sthiulate development of other domestic. agri
cultural and food procesing areas, including, specifically, wholesale manu
facturing bakeries, 'convenience and -snackfood, pasta, nutritional supplemnt, 
anmal. feed and induztrial byproduct. idustries. The increased purchasing. 
power, would have a 'mutiplier effect in creating demand for other products..and 
services and, therefore new consumer, ind4Lscrial and services industrias.,_-. 

I,.. 

Modify existing and create new Senegalese food and dietary iabits 
compati e with Senegalese ethnic, and cultural traditions. This realization 
could materialize into the development, of profitable international ethnic,/. 
gourmet food, artisan and tourist industries. A residual benefit would be 
the strengthening:of,national identity and pride.. . " . 

c) Provide the foundation for the development of a popular priced fast 
food Industry- (pizzas, extruded snacks, etc.) merchandised initially at boutique 
marchi' stalls, and. ptree vendors. This devel".opment would create employment 
opportunities for unskilled and ft'unctionally illiterate workers.. 

d) ThrogthO the developmentiof fortified foods end. olderaprove -'he 
nuriio/halh f hepopulation, especially children' anif'.older: people. 

http:would.be
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a) Improve farmer income and therefore, welfare through increased 

millet production. 

Prdvide Senegalese with new skills in-.i nagement, technology,.. )1-
.•


marketing, finance, sales.aand other disciplines, .and encourage foreign 

companies to establish joint ventures in Senegal. 

6. Ultimate Beneficiaries
 

that could flow from the projectThe principal beneficiary of the activities 
is the GOS by reason of import substitution, foreign exchange savings, add achieving 

a portion of its goal of domestic production of foodstuff. As a result of the 

project, the stage will also be set for creating a new demaud for millet thereby 

directly benefiting millet farmerp through increased income from additional sales. 

The successful completion of the project will likewise result in benefits to the 
(a) a series of wholesome
 consumers of processed millet products who will obtain: 


food products derived from locally produced ingredients, including at least 
some 

fortified products; (b) foods which are convenient to prepare and
nutritionally 
require less fuel for cooking; and, (c) foods which are supplied at reasonable
 

W41hile the majority of these
 cost and manufactured under sanitary conditions. 
 If an
 
co.sumers are expected to be urban, a part will also be from rural areas. 


acceptable weaning food is developed, special beneficiaries of the project 
will
 

otherwise hcve..accesa to nutritionally sound...be weaning age children who might not 
food supplemerts. 

In the most immediate sense of project beneficiaries, it is anticipated 
that
 

number of senior ITA personnel will acquire valuable experience through 
the
 

a 

project which will be equivalent to technical training. Likewise, staff members
 

will also
 
among ITA contractors who undertake market research, plant studies, etc., 


A., a result, the project will lead to improved
receive the equivaicnt of -raining. 


technical and other ce.pabilities among Senegalese who could subsequently 
use those
 

technical management
capabilities to help implement follow-on actieities, such as 


of the millet t'rnsforiation plant or overseeing the marketing program.
 



C. ' gviroimental Pnalysis, 

Tihe'.pra,3edt IES c'ntidnig an &Approvedrecammendation for. Categorical 
Eccusian'is -iW the UMAID/Sernegiii Pret veirrrent'Office files 



D. FTIZANCIAL MALIS
 

(In thousand of U.S. $ )
 

PY 1 FY 2 TOTAL
 
FX LC FX LC FX LC
 

)- ITA 
L1aries 40, 46 - 86 
idirect 48 I011L 

,tal: GOS-ITA .88 -99 :9
 

)S- TITLE TII 
)cal Contracts 70 175 
Lv materials 10 •15 
-hicles (2) 15 
0ternational Travel (3) 20 20 
-sident Advisor (14)soo 
ib-total 5. 20. 425 
mtingency (10%)* 16.5 26.0 42.5Co-total 181.5 29.0 46T.5 

f1stion (10% yr) (5) 18.2 2 74._ 
tal: GOS TITL. III 199.7 3 .. 9 

:AID 
uipment and Rentals 100 35 
.terials and supplies 5 5 
ternational Travel (3) 5 5 
sident Advisor (4) 70 70 
ort-term Advisor (10 m/r 24 36" 
Ltrient and Purity Testing 20 
,,luation 20 
b-total 20 191 395 
intingency (10%) 20.41919. 
C.3-total 224. 210.1 434.5 
Lflation (10% yr) (5) 22.4 42.0 64.4 
ital: USAID 246.8 252.1 498.9 

.D/Xw (TITLE XII) (6) 
ort-tem Advisors (2m/m) 6 6 12 
ternational Travel 6 6 12 

1-total12 12 24 
ntingency (10%) 1.2 1.2 2.4 
b-total I 13.2 13.2 26.4 
,flation (10% yr) (5) 1.3 2.6 3.9 
,tal:AID/W-TITLE XII I75 15.8 30.3 

AIND TOTAL: A-D (7) 261.3 287.7 267.9 42.2 529.2 729.
 
549.0 710.1 1.259.1
 

presents existing ITA salaries and overhead redirect to this project. 
hicles may be purchased by USAID project funds if re(yLired because of time constraints 
sumes 80% of travel paid in CFA (U.S. travel and part of international travel paid 
U.S. $ (20%) 

si.es pz%t of expenses payable in CFA (e.g. housing, ete) and pEat in U.S, $. 
,t estimation in January 81 dollars and inflation factor in PY 1 is 10% (for 82) 
A PY 2 is 20% (for 83). 
iversity support has been offered and funds are carried in AID/DS/AGR. 
cludes contingency and inflation factors. 



2 

..
RECAPITULAT-I0N
 

+
ME TFY I FY 2 r TOTAL.'. GRAND 
FX LC .TOTAL
 

::-11 '200-. 5
 
S7,00 93,000 110,200 50,600 160,800.
 

84,700 280,800 365.,500 36,-5,500..
 

...
3396,560 333,300 366',310 363"550 729,860
 

TOTAL 476,510 782,550 1,259',.160
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MILLET TRANSFORMATION
 
BUDGET RECAPITULATION
 
BY SPECIALIZED STUDY
 

I01 FY .,..EY 2 '-0 TA.. 

DESCRIPTION. : T'OT' 

PFX-- . LC. FX: LF. :.LC Gd Total 

1 UH/A 14,550: 48,40 - S-4,50 !48,400 62,950 

2 FPD 14 1b60 0  60,500 52,800 178,200 194,400 238,700 433,100 

3 MS 14,500 12,100 - . - 14,500 12,100 26,600 

4 Market , ... -. '. 15,800. 33,000 15,800 '33,000 48,800 

5'Financial -,35,000 79,200 35,000 79,200 114,200 

6 Pint Loc' - ' 15,800 13,200 15,800 '1.3,200 29,000 
.2, 

Sub Total 170,650 121,000 119,400: 303,600 . 290,050 424,600 714,650 

7_..Veicle 18,150 - - 18;150 18,150 

8 Res Advisor 84?700 60,500 92,400 66,000 177,100 126,500 303,600 

9'ITA . I - 88,000 - 99,000 - 187,000 187,000 

10 ITA Travel 6,060 - 3,300 .. .- 9 , 3 6 0 - - 9,360 

11 Evaluation -. - - 26,400 - 26,400 26,400 

Sub Total 90,760 166,650 95,700' 191)400 186,460 358,050 544,510 

Grand Total 26.1i410 287,650 2!5,100 495,000 476,510 782,650 1,259,160 



MILLET TRANSFORMATION 

BUDGET,.DETAIL - LOCAL CONTRACTS 

Ref: PID Page 23 

SERIAL DESCRIPTION FYI FY2 FY I FY 2 TOTAL Gd. TOTAI 
.,ASE CONT INFL TOTAL BASE, CONT TNFL TOTAL -F1 LC" 

Food Habits 
& Attitudes 30,000 3,0O0j 3,300 36,3 36,300 36,301 

Contract 

2 
Food Product 
Development 

-
X 

30,000 3,000 3,300 36,300 
,OO( 2 ) 2,000 4,400 26,400 

36,300 
26,400 

36,300" 
26,400 

Contracts X IO0,O00"" 10,000 22,000 32,000 132,000 132,000 

" illet Supply X0,0.0 1,000 1,100 12,100 12,100 .. 

Contract 

- Marketing .15,000 1,500 3,300 19,800 19,800 19,800 
Contract x 

5 Financial " - -.-. 50,000 5,000 11,000 66,000 66,000 66,000 

Analysis X 

Contract 

6 Plant Location 10,000 1,000 2,200 13,200 13,200 13,200
 

7. Sub Total , K . 0,000 7,000 7,700 84,700 195,000 19,500 42,900 257,400 342,100 342,11 

8 Evaluation X"--- 20,000 2,000 4,400 26,400 -26,400 26,400 

". TOTAL 7,000 7,700 84,700 215,000 21,500 283,800 368.03,5 368.500.: 
- I ....-

(1) Consumer Test
 
(2) Nutrient/Purity Test
 
.(3) Market Test
 



MILLET TRANSFORMATION
 

BUDGET DETAIL - SHORT TERM AbviusK5 

Ref : PID Page 23
 

MAN FYI TOTAL Gd To

TOTAL____To,
SERIAL DESCRIPTION MONTH 


FYI FY2 BASE COAT INFL TOTAL BASE CONT INFL TOAL FX LC
 

1 	 Food.Habits 2 12.00 1.20 1.35 14,.55 .-14.55 
& Attitudes 1O.OOIR 1.eO 1.10 12.10 
Specialist ,-ZYU 2T2U 2.45 26.63 . 12.10 26. 

2 	 Food Product 2 12.00 1.20 1.35 14.55 '14.55, 
Development 1O.OOTR 1.O0 1.10 12.10 
Specialist 2O0 -2T-- 2T 7 - 12.10 26. 

3 ..Millet Supply 1 6.00 .60 .70 7.30 7.,30 
Specialist 6.OOfR .60 .60 7.20 7.20 14. 

T1.' IT20U "17-3-z T'Cf -0. 

4 Marketing 2 12.00 1.20 2.60 1.5.80 15.80113.20
 
Specialist 10.00 1.00 2.20 13.20 29.
 

5 	 Financial
 
Analysis "4 24.00 2.40 5.30 31.70 31.70 13.20
 
Specialist 10.00 - .
1.00. 	2.20. 13.20 .... 


2.50 .25 .55 3.30 3.30 48.
 

6 Plant 6.00 .60 1.30 7.90 15.80 15.
 
...Location 6.00 .60 1.30 7.90
 
Specialist
 

TOTAL 	 5 7 56.00 5.0 6-.20 - 67.80 70.50 1.05 15.45 93.00 110.'0 50.60BE
 

TR: TRAVEL
 

http:15.80113.20


MILET TRANSFORMATION 

.BUDGET.QETAIL - OTHER EXPENSES 

Ref : PID Page 23 

DESCRIPTION FY i FY 2 

BASE CONT IIFL TOTAEL BASE CONT INFL 

Raw Materials 10.00 1.00 1.I 12.10 15:0o 1.50 3.30 

t 	 Vehicles 15.00 1.50 1.65 18.15--

Resident Advisor 50.00- 5.00 5.50 60.50 50.00 5-.00 11.00 

TA Technologist
 
Travel 5.00 .50 .56 6.06 2.50 .25 .55 


S-- Total 80.00 8.00 8.81 96.81 67.50 6.75-_15 


Equipment & RentalslO0 10.00 11.00 121.00 35.0) 3.997.70 


-
Material & Supplies 5.00 .50 :.55 6.05 5.o ... 056" 1.10 


Resident Advisor 70.00 7.U0 7.70 84.70 70.00 7.00 15.40 


Sub Total 17.!00 17..5019.25. 21175 110.00 11.00 24.20 


SITA Sub Total 8a.00 - -' 88.00 99.00 

-OTAL -34300 25.50 -29.039.56 276.50 .17.75 39.05 

.IuL Gd TOTAL 

-TOTAL.-FX-- .LC, 
19.80. 31.30 31.90

* 1 '18.15 

66.00 7126.50" 126.50 

3.30. 9.36 9.36 

89.10- 9.36'176.55 185.91' 

46. 7167.20 167.0 

6.60 12.65 "12.65 

9O'40-77.0 177.10 

145.20 356.95" 356.95 

99.00 187.00 187.00 

533.N 366"31 363.55. 729,8' 

http:29.039.56
http:3.997.70
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V. DILENTATION PLAV
 

A. Schedule of project activities
 

1. Preliminry
 

andl approval of the Project Agreement witn te wb;a) Pibparatim 
ith a US-based contractor to provideb) Identification and contracting 

the Resident Advisor, short-term advisors, experimental machinery and 
pro

acts, and other foreign inputs to the project;
 
c) Organization of a Project Advisory Committee made up cf representatives
 

of .appropriate USAID, GOS, and outside ageDcies to oversee and help guide 
the 

basic--and to provide an interface'with
project--on an advisory, non-control 
and other groups interested in the project.
industrial, agric-ltural, regional 

showrs the planned dates for these
Fig. V-i, the .Pre-ptoject Wlestone Schedule 

preliminary project activities.
 

2. -Implementation 

The project will consist of six interrelated studies/action programs, 
to be
 

carried out by the contractors and suba under overall ITA supervision 
and Project
 

Advisory Committee oversight to produce a seventh comprehensive study-
FEASIBIL-


The
TRAINS70I0D I.LLET PRODUCTS IN SENEGAL.
ITY OF MANUFACTOMING AND MAi.TING 
(1) Food Habits and Attitudes; (2)


six studies/action programs'will Liclude: 

(3)Millet Supply; (4) Marketing; (5)


Product Development and Evaluation; 

A summary description of each study/
Financial An&lysis and (6)Plant Location. 


action program is provided in Section IV. A.l., above, and draft Terms of Refer

inAnnex F. The project implementation will
 ence for the various specialists 

begin with the arrival of the Resident Advisor o/a January 1, 1982 

and continue
 

A time chart reflecting the anticipated scheduling
until September 30, 1984. 
 Great

and interrelationship among the six studies i given in Fig. V-2. 


emphasis will be plated ,kt all times on the "Feedback loop" nature of the inter

relationship, since it is clearly recognized that the ultimate 
arbiter of project
 

success is the product consumer.
 

Quarterly progress reports, ad hoc reports, and final reports 
for each of the
 

six studies, and the final 1EASIBILITY STUDY will be prepared 
and presented to
 

Project Advisory Committee will
 the Project Advisory Committee by ITA. The 

arrange for any special reports and other pres-ntacions required 

by USAID and the
 
The USDA has agreed

GOS in conjunction with periodic evaluation of the project. 


to make backstopping visits to the project as necessary,-


As an outcome of the aforementioned studie3/action programs, 
it is anticipated
 

that-several millet-based consumer food products will be developed, 
market tested,
 

these products will be found to
 
and evaluated, and that certain of 


a realistic pricing

have sufficient socio-cultural acceptability within 


structure to indicate potential commercial viability as 
partial replacements for
 

It is also anticipated
wheat or rice products.
and/or supplements to imported 

that as a result of the activities of the Project Advisory 

Committee during project
 

implementation, coupled with the indication of business potential,
 
engage in pilot or full-scale
 

one or more entrepreneurs will wish to 




mi~let/transformation and marketing activities as a follow-up on the project
 
thereby utilizing the FEASIBILITY STUDY as an input to the establishment-of
 
new or expanded business enterprises. To this end, the FEASIBILITY STUDY will 
be partt'clarly designed to: meet to, the greatest degree possible, . e. reallistic 
ex atin -of a practical, potential .investor in millet transfo~im n land 
marketing.,.. 

:-'Bi PrO.ect,"R-epongbilities: 
. rep.2i. 

-Du.ing the-reliminary activities.':USAD, an&.ITA.wil ahare responsibility 
for preparing for implementation of,'tbe project . USAID wi1. p.ek re the GPAMT 
AGREEMMIT and, with the cooperation of ITA, will obtain the required approvals 
of SMEST, the Minister of the Plan,. and. the Ministry of Finance...... . 

Upon execution of the ProJect Agreement, USAID and ITA will each appoint 
a project. manager whose individual respon31bilities will be to manage all 
subsequent preliminary and project implementation activities on behalf of their 
r64" edtive institutions. nhe managera ill jointly arrange for the prep-p.at on 
.61'aLequest For Proposal (RFP) for potential contractors to provide t..
va-Ius advisors, machines,. products, and other US inputs during project:..
implementation. They vill arrange for review of bids, selection of the contract, 
and negOtiation with the contractor as to final terms of the Contract. They
 
wi!il also arrange for the preparation of a charter for the Project Adrisoxvy
 
'Cofmittee identifying the apecific functions, memberships atd chairmans.4p.
 

e'of thVConmittee, including any ex-officio - emberships. IT:A and USAID -wil. 
c6nsider representatives of the following organizations for membership;.on...t..h
 
" do'ject Advisory Committee: .. . 

. .. . .. ': . ' . ..: . . . . . . .... "; . ,:. . ' . " '... 

.Directeur .ITA (Institut de Technologie Alimentaire)....... , '-r ': 

Directeuri;USAID (U.S. Agency for International Development. '....., 

..Directeur: SON-PI (Economic Studies) 
Directeur: Caisse de Perequation et de Stabilisation des.,Prik.iC:)(.+.,.., 
Directeur: 6ONAR (Societe Nationale pour l'Approvisionnement du Monde Rural) 
Directeur: DGPA (Direction Generale de la. ProductionAgtcole,,M-fInO# 

of Rural Development.........
 
Directeur: SENTENAC... ..
 
Directeur:Grands Moulins de Dakar -', .. .
 
Direct-eur: des Affaires Economiques ;.;.,. ..... ..... ..
 

Directeur: du Commerce Interieur : * ' . .
' 

Directeur: du Controle Economique
 
Directeur: Directi'on.de l'Industrie . ,:. ..... 0'*"".o
 
D'kecteur:CIISS .
 

'.Directeur: .SOFIeEDIT;- (i "dus'trial): .. :i., . , ,. ., , , 
:Xeprehentant de.la:r.:Pesdence d::la;-.Eepublique . : . . .: . . ' ... 
REDSO)
 
rCAO.
 

http:Directi'on.de
http:des.,Prik.iC
http:chairmans.4p
http:prep-p.at
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It iS cxtijfted that"ITA wll provide a secretariat for'the Comnttee. 

During project implementation, ITA 'id the U.S. contractor, through its 
Resident Advisor, will share responsibilities for implementing project 

for pieparing periodic and: .ad 6c prdjectactivities on a day-to-day basis, legitimite y..agencies , AID -and other 
reports, and- for keeping '60er GOS 

on the project. Fohal responsibilityinterested pdrties lprised of progress 

for dissermina~ifon ol rdprts and cther information will exer6ised byITA."
 

The Project.'Advisozy -will rec'eive and' review reports em~nating 
from the project and. include its evaluation of such reports, preferably 
before they are tranii-t-d to AID or ITA." The committee will.al o:be'res
ponsible 'fbz-"'eAviewing 'bverrb= progress on the "*r6jict' and sugsting to"ITA, 
the US -'dontractor, arid U ATD Idds and ippr6&s regarding 'major de6isions 
to be made-on pro.ect , vtsuch ase selection of products to 'undirgo market 
testing or hovconsurer reactibr&' 6nh best V6 factored into: the development 
process. The Project Advisory ommitt ee will have regular nmeetings at least 
once each quarter and such other ad hoc meetings.as required.
 

ITA wil. be responsible for developing and administering contracts for 
local services (such.as the Food Habits and Attitudes Study) and for all 
other local procurement, subject to USAID a:;proval for authorizations and 
expenditures. ITA will also be responsible for providing space and support 
services f'or all project perscnnel? including U.S. contractor personnel. This 
will include office --nd l.borstory space, utilities, and laboratory services 

for product developnment activities undertaken within Senegal. ITA will. obtain 

necessary licenses or other legal requirements needed to undertake the project.
 

The U.S. Contractor will be responsible for (a) recruitment of short

term technical adviscrs, (b) procurement of imported materials, supplies, 

equipment, end products, and (c) providing the services of short-term advisors 

including logistical support of the advisors and (d) sharing with ITA respon

sibility for - the day-to-day operation of the project through the 

Resident Advisor -alsubject to USAID and ITA approval. USAID and ITA will 
be responsible for approval of all contractors, including individual U.S. 

advisors, U.S. subcontractors, and Senrgalese contractors and for authorization 
of all expenditures of contracts fINuds following procedures already established 
by the respective governments. 

C. Procurement 

for goods,Procurement initiated by the contractor or other U.S. personnel 
services and vehicles from funds provided by USAID will follow U.S. Government
 

procurement regultions. Suitable advances will be made to the contractor
 

from funds provided by USAID to assure that payments can be made promptly.
 

Procurement initiated by ITA for goods, services, and vehicles using Senegalese
 
funds will follow C-CS procurement regulations. Payment for Senegalese goods
 

and services will be made by ITA;suitable advances will be made to ITA by the
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Ministry of Finance- out of PL 48a Title M to cover all contracts and 
other purchases (ther than pay tnra for =A persomnel and facilitt"I 
to aasure. that paymen' can .le .made pomptly,. 

It in anticipated tfat certain items of laboratory apparatus, food 
procesaing. equipment, vehicles, materials , and supplies ll he. pur
.chasd under the project. -It is also anticipated" that certain i.temi . 
of equipmet and associated aervices will .. e leased or made. availahle 
temporarily, under contract for ung either in the U.S. or Senegal in 
connection with manufacture or testing of- raneformed millet products.... 

another (X:.e.L purChaSeThe. selectioni of cne approach. rather than 2 

versus leae/contract arrangement zil! be determined on the. basis of 
inciurin least coat to the projact within the constraint of tiiem avail . 
abla..;, accompliah the required tasks. This decemination will he made 
during,tha first siz months of project implementation by the.USAID and 

=A project managers on the advice of the Rasident Advisor. 



FIG. V I1 FE-PROXECT MILESTONE SCFDL 

Subject: Milestone 

Responsiblities 

USAID ITA Date 

PROAO 

-. Document Compite.. 

':USAID. prov."" 

- GOS Approval 

' 

X. 
" 

.x 

. ./8., 

T81' 

,xS.' .Cotrt for Sbmices:. 

-M Prepared 

- .CDPublicatidn 

* Prbposas .J"t "" 
S:-.Contractor seldcted & Approval 

- Resident 'Advig, 'inSenegal 

X 
X 

X 
X 

X 

X. 

X 

•6/81" 
T/81. 

.8/81 
9/81 

1/82 

Pro~et Advisor C tee 

4 
*....re-" Aproid 

-embership Selected 

. irst Generel !P.cting 

x x 

X 

X 

8/81 

LI/81 

1/82 



FIGQ. V -.. .PROJECT- MlPLEWTATION TI!-ME SCHEDUL 

STUDY 	 jA 2 (82 1)DEC. 82 jAIT.83 (YEAR2) DEC.83 

1. Food &Attitudes	 .bit.. 

2. ProductEviauation St-ady I	 I TiDevelo yment & 

PFauct -Identif'ication
 

1-1ototype Development
 

Consumer Testing
 

Mfg. for Test me-1Xet
 

Teat marketing
 

TeIifate Development(T 	 a* M9 

I>I
 

3. Marketing Study __________ 

~4. Fiwipq~i study. ____________ 	 _____ 

5. Plant-Location Study -	 •. .... _ 

6. Millet Supply Study - , .. . . .. 	 . .... 

T. Feasibility Ccmpilation 	 .......
 

Note: 	The number and duration of product development activities in this
 

Figure is illustrative and is tot necessary binding aa to the
 

number and duration of studies which 4i actually take place;
 
this may be increased or decreased depending upon the consumer
 

acceptance or lack thereof of early product prototypes.
 

KEY TO SYMDOLS USED IN THE ABOVE ACTIZT! CHART ARE:
 

PT PPrototype Development
 

C ':* Consumer Testing
 

-Mr M-ufactur~i"
 

TM s Test Marketing
 

(1) 	 Product Identification
 

-.. : Proceed To Next Step
 

•Terminate Development
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VI. PROJECT ZVAUATON- PTA]! 

'ThtiWeVill' be tio 'dValustiods- of this o*1ett ..... . .' ..... ..:'". ':"": :"" ii'1 
,..An..iterim yala!iaton at, the, e,.. of the Cirs ,n1.iro~eCt 

* .,.i . " " 

2. K.!nleautq pnp~etcompletion.. 

The interim evalmtil n vi. be.u joint i U Ib .;ex"Uati= 

focusaing upon a determination of: (a) the timely fuinishing an,..:ceptable 
quality of project inputs (commodities, services, technical assistance,' 

training, study teams, etc):and (b) the effective functioning of the ongoing 

activities of the project (processing experiments, market testing, comple

mentfAry studies, etc..). 

While recognizing that it would be premature to seek to make 

definitive judgements of project accomplishments at that time, the interim 

evaluation will nevertbeless include recommendations for any mid-course 

corrections in Projetct activities that might appear necessary or desirable. 

rt. ? . ........ .. -r . .. .. . .... ..... - -.- -.
P •'nna .'.-. w ~.-. .. f. . 

_he final e.lvauetion will add a private sector consultant to the
 

ITA/USAID/SDA team and vill seek to deter-ine the ultimate success of the 

project in making s.clear and convincing demonstration of the feasibility
 

(or absence thereof) of a follow-on commercial-scale pilot pro.ject for 

production and marketing of one of more transformed millet products. This 
evaluation will cover both the quality arid conc3iA-ious of the individual studies 

and, more iportant, the tots. - fect of all the studies, taken as a whole, in
 

covering the range of questio- aecessary for determining the feasibility
 
of undertaking follow-on activ4.ties. 

of the final evaluation will be the determinationA secondary aspect 
of the degree to which the project was designed and iziblemented in the most 

effectivo and efficient manner reasonably possible or hether major impr.vement 

cbuld have been made in either design of implementation. Key questions 

here will be: the survivability of the assumptions upon which the project was 

based; the focus of diffusion of project endeavors; -t'he timing and funding 

of the nroject; the quality of personnel selected and their intensity of 

effort; and the degree to which the findings of the interim evaluation affec

ted subsequent project activities.
 



VII. CO7UITIONS, COVMAS M IE IAMfl STATUS+ 

a) Prior to any disbursement or the issaunce of any commtment 
documents' under the Project Agreementi.tbe GOS vill appoint: & project 
director who shall be responsible for project implementation. 

h)e COS vil conant t'a lY a Project Advi-ory Committee 
vill be established; (2) a fivesncial m=nsagemeat plan and procedures for 
the use of Title. III funds.to support,the local cosUs of the technical 
asistance-contriodts viii be developed to USAID eatisfaction. 

c.), The PrpJ ect h;zs been developed in a fuy7 collaborative manner 
vl.h"+1ie GOS on~ ,they are ;eacy :to eater into the PmrjeetA'eent. 

http:funds.to


ANNEX A. 1L[wF.TA F11AVSV. Life of Poj ct : 
FoM FY to F _
 
'otal US ,0.5 m-"-on 
Date Prer_pared_
 

pjO t: Titiv V"I MILLET TRANSFORMTION PROJECT - 6W5-0250 
PZ; 1 

trldw S'1irm CBJrrTVMrY VE7'IY1iU1E IDIJClfIW5 nl( AWL1ncrM 

Pragrm or Sector 0-c0 -•lieb"roar 
objective tpOithlch this -mJojvt cortri-
but. 

f'-ea ures of (bA Adtewmint 2SUMUOM for Achb1s 
goal targetso t" 

vi,] 

Demonstrate that Senegal's balnnce of 
payments and food grain production can 
be potentially improved through substi-
tution of nutritious, acceptable, rea-
sonabLy priced miLlet-based foods for 
some imported rice and vhear foods. 

Comitment by qualified iivestor(s 
subject to final feasibility eva-
luation and GOS permission, to 
undertake pilot operation of 
factory Cies) and sale of millet
based foods to he consumed at.. 
Least partially as replacements 
for imported rice and wheat. 

1. Privately financed final 
feasibility analyses. 

2. Application to GOS for 
investment authorization. 

An entrepreneur or public ent 
prise utl take up the plan I 
developed through the project 
and successfully implement it 

http:1L[wF.TA


____ ______ _ _ 

2 

Aflmn A. TIMMUr_ I.___ SMI' 1tZ 

1CG=__L F1SV...Zt Life of Pojac: 
FXW FY to Fn 

:roJect Title v " . IET TRANSFORFIATIO:I PROJECT - -C,)1 PK- in Wi To 

n, 1: a r , --

IProjecrlem Or"*ii~ tZWS vz)01'ix ir*-- n-fb cIeV 

pO:*. h::3 bem 2 of prx~annd~I 
rojcct states
 

To establish the cultural acceptability Issuance of an integrat-d packqqc Reviou of the studies The potential market for transform4
 
technicaL feasihitity nd economic of feasibility studies io accept- by 3 project evaluation millet products is of substantiat
 
viability of proriscirg and setLing able commercial standarAs deris- tea'. size and can be penetrated to an
 
transformed mi!Lct fcds ra as to trating on the basis of included important degree; (e.g. in the
 
enable devetoepment of a manufacturing action programs that miltet-based voLume equivalent of 10% or more
 
marketing/firarciat pLan to help the processed foods sre technicaLLy of the imports of wheat and rice
 
SeneaaLese attrart in'estment capital sound, can be manufactured and sold or Lp to 50,000 metric tons per ye;
 
and induce the producticn and distri- profitabiy, and can significantly during a period of 10 - 20 yeers
 
buttion of transfored millet foods. replace rice and uheat in the diets
 

of the Senegatese.
 



LA3EM I GN SUMMI 

ANNEX A. 

projot TjLtie p Ib r MILLET TRANSFORMlATION PROJECT 685-0250 

] Mix U' Life of Project: 

tTotal TMOIg0.5 miLlion 
Lfte Prqepvd 

MmuffT. SLWW CT3JATVMLY VE =1 =R I1-JMAMcIM IOW OF 17flW111'N .1O!U!AM AMEMncM 

flmgtax ofGE01taz A5swmpU=c fyr achieqrinM 

1. Food habits and attitudes Leading 
to the studies themselves, 

2. Action program to determine potential 
characteristics of one or more 
transformed.miltet products and 
their manufacturing procedures, and 
validation of marketability; from 
wihch will flow. 

1. Study/action program on each of 
the six cited suljects. 

Reviewing the studies. Study methodologies are adequate 
to produce reasonably significant results 

in admitedLy difficult and uncertain 
areas. 

3. Strategies for marketing and distri
bution of the products; 

4. MilLet supply feasibility study 
including procurement strategy; 

5. Plant location study; 

6. Financial analysis. 



ANNEX A. Piiir VESIGi Scutwf 

WGIam FMOKM Life of Project;
From Ft F! 

Frojct: Title & Mutxher MILLET TRANSFORMATION PROJECT - 685-0250 Em,- Prepared _ 

tVr=?TVE SUN'IRY 


irnts: 

1. 	 USAID - Technical Assistance 
Funding 

2. AID - Title XII miltet/sorghirn 

projct advisors and services 


3. GOS - PL. 430 Title III Local costs 

for pror.tsr'r-ent of materiats 

and ls'jptizs and for study
 
contract-,.
 

4.. GGS - Prcluct qrvetopment facilities 

ard personnel and ITA ccntrac-

tine -ervires; 

ITA overhead expenses. 


OW3J=IvELY V MFIAMEU INIMAItPS. 

irpleanentation T'arget (Tp and 

S498,0100 grant for const,ttant 

contractor expenses aid equipment 

for ITA, international travel and
 

m.Ate"iaLs.
 

S 30.300 for 2 man/months advisors 

zvnd associated expenses 


$. 544.90 	Locel currency expenses 


Sc'entific and Technical personnel 
and 24 months use of ITA tabora-
tory facilities: S 187,000 direct 
and indirect costs. 

wiNS OF VEMMMM~x 

Grant document and 

funding dispersement
 

TDY.records 


PL. 480 Title III
 
dispersement records.
 

ITA accounting records
 
contracts for studies.
 

PA4 

.VP A3V AIorJIiSSUMrIM 

IAs=ttiw pwwiz iirputs 

1. Availability of AID and GOS fun
 

2. AvailabiLity to attract and haL
 
satisfactory personnel
 



CIV? GATS "aG ,TRANIS.memo lie. 

•AiD..AN OOK 3,App-SC() 3:32 June 7, 1979 

lNXX. B. B- ! 

2) - PROJECT CHECKLIST 

Listed below are statutory critaria applicable generally to projects with FAA funds and project 
criteria applicable to individual fund sources: Oevelopment Assistance (wft-h a subcategory for 
criteria applicable only to loans); ind Economic Support Fund. 

CROSS REFERENCES: IS CCUNTRY Chtk(YLIST UP TO CATE? 
HAS STANDARD 1IE CHEC .IST BEEN REVIEWDO FOR THIS PRODUCT? 

A. GENERAL CRITERIA FOR PFO,!ECT 

d;ertd 553 project was included in the Congres-I. FT 79 t n. At Innirm FAA,5_. b); a) .he 
Sec. 'm634A. e on) es,-ntation for FY 1982 as an ATescrle n 
Xproprlatlins of Senate and House have b.een or *) An Advice of Prcgram Change has been sub 
will be notified concerning the ;,reject;

Year mi-.ted to show the change to bilateral fund
(b) is assistance within (verational 

Budget) country or Internaticnal organization
 
llocaticn reported to Conlress !or not more
 

than $1 million over tha t 1urf)?
 

2. FAA Sec. 6l(a)[li. Prior to obligation 
in ecesof $100,0, will there be (a) engi- recessary plans and cost estimates have bee 
nearing. ftn3ncial. and other plans necessary

(b)a reasonably established.to carry out the assistance an 

firm estimate of tha cost to the U.S. of the
 
assistance?
 

3. FAA Sec. 611(a)(21. If further ielislative
 
action is r&uired withIn recipient'coustry,
 
what isLasis for reisonable expectation that ?/A
 
such action will be comoleted In tire to perrnit
 
orderly accarn4plistment of pirpose of the
 
assistance? 

bo.
4. FAA Spc. 611(b); F1 IN ACt Soc. 101. 
If for water or water-re.at-e and resource
 
-construction. has project met tri standards
 
and criteria as per the Principles and Standards 
for Planning Water crd P-Itt-' .and Resources
 
dated October 25, 1973? 

$. FAA Sec. 9111e). If ,roj-e:t iscapital
 
istance (e.g,. onstrictlfnn), and all
 

U.S. assistanc- fer It w.l exceed $1 million, 
has Mission Directnr ccrtifleJ and Peqlonal 
Assistant Aftidnistrat)" tkrn irnto ccnsideration
 
the country's cap4tility ef.CtIv.ly to naintain
 
and utilize the project?
 

6. FPAAS .1O:' Is projoct iusceotlble of 
so
 e UiU1 pITt of rviotfl er r-ultilateralona 


project? Ifso'wy '.prc.ct not so executed?
 
Toforrwtion &nd ccnchl$sc. hther asstst4nce 
will encourage regional development propams. 

http:ef.CtIv.ly
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A. 

7. 'FA Sec. S0O!JW. Information and concluslorn 
whether project will encourage efforts of the 
country to: (a) increaie the flow of interratimial 
trade; (b) foster privaIte initiative ind ctr-peti-
tion; (c) encourage developient and use of 
cooperatives, credit unions, and savings and loan 
associations; (d) discourage monopnlistic practices, 
(e). improve tech1nical efficiecy of Industry, agvi-
culture and canerce; and (f) strengthen free 
labor unions. 

8. FAA Ser.. 601l b. Infqrmation and conclusion 
on how proj ct w [ encouratle U.S. private trade 
and Investment ab oad and encourage private U.S. 
participatlon in forelgn assistance programsr 
(Including use: of vrivate trade channi0s and thp 
services of U.S. private onterprlsc). -

9. FAA Sec. 612(b)l Sec. 636(h). Describe steps 
taken 1assure v , " the ,1rre-, etent possi
ble, the country is contrlbuting local currenclei 

to meet the cost of contractual and other services, 
and foreign currencies o-ned by the U.S. are 
utilized to wet the cost ef contractual ard 
other services. 

10. AA Sec. 611La1. ,w the U.S. cw. excCsi 
foreign currency o- the c,,;ntry and. If O what 
arrangerents have teen roade 'r Its rulrise? 

11. FA e I 6I . Will Oe. pr,' vt ul.i11 e 

iic-urts frr the dwa¢,lin1gccrwpetitiv- seiection g'i 

of ccntrIcts. excrpt w'eri ipplic-abl- Prouurert 
rules allow othtrw* e? 

1?. FY 79 App. ,Act Svc. r6u1, IN as-,St~nCC is 

for t e pritict 5,n-any cEonidity for export, 
is the con.,odity 1Ikely to be in urolus on world 
sarkets at, the tir-2 the r sult!ng productive 
capacity becomes t;peritive. and Is such assistance 
likely to cause Wuistantial injury to U.S. 
produceri of the sa", .Ae-llsr, or comteting 
couodi ty? 

8. rIENG CRIL2.T.IA rrR PJrCT 

Praolrt Criteria1. LeVelorc.et clsetarce 

a. tPM Sec. fl? 1j1jI- 113;- 2?P1. 
Cxtent t0A C &f -;FLyll- Ier?;ZtiV.l/ 
involve the poor in develop"ent, b' Pten'ti'
access to ecoromy it local level. increq:Ing 

labor-Intensive production and tht.j!o of 
appropriate technology, sprfadtir irvis,'ent 

to small t wos and rvral artal,out from citi % 
and insuring wide participation 0! the poor In 
tM benefits of develorrent on a ustained 

A10 I4AND10K '= App C( .) 

a). 

b) -. e) Ti's food proeessing-project 
will assist the stated..insti

tut!.nB across ,t~le "bd8d 

ft NA"
 

US enterprises will be used to the 
maxlium extent possible for providing 

*roject goods and services,, 
. 

Senegel is Cinanc~ng 15% of the tota. 

cost cf the project. Local currency 

oerating support for this project are 
alco partilly funded by a P.L 48O 

' III PrcJect. 

T7he U.S. does not own excess foreign
 
currency in Senegal. 

Yea.
 

The project will try to increase gi

cultural production through improved 
marketing so as to help reduce Senegal 
good defici.A Food surplus would not 

be produced by this meLn. 

a) Project supported research viill 

address improvements in the verketing 

and profit.blllt7 of millet production
 
This reGearcfh will help relieve social 
economic, technical %nd institutional
 

constrnints to development and help to 
insure wide participation of the poor 
in the benefits of increase of agricul 

tural prodIction.
 

http:LeVelorc.et
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S,1.a.
 

basis. using the appropriate U.S. Institutions; 

(b) help develo7 coowratives, especially by tech-
nical assistance, to assist rural and tran poor to 
help. t selves talor better Ife, (Ind otherwise 
e.uragedeaocritic ptivate ard .Ocal qovorImNn?.3l 
Insttions; (c)support. tle self-help efforts of 

developing countries; (d)pronv.e the partisftaton ofr',.j ts3.en by ITA. 
women in the ntionl ecen mies of de,velnnq corl,4)\ 	 W m n w l e T, r a p o e t p t i 

Womn~will. be important project parti
and the Improve.nt of w n's status. end (e)u(ize. 

and encourage rt-glona cooperation 4y developlng 
countries? 


Ifni.Fai t2: 1Isee 	 q
6.5 FA lee diOA IOi3,10A,1 

acplicable paregrapi wilch coreer-ond:: to s;,,'ce 
of funds used. If mor. th.at ionfund :co'rc. is 
used for project, Include relevant parearaph fcr 
each fund source.) 

(1)[103] for agriculture. rural development
 
or nutritfini ifso, extent to which activity is 

specifically deslgned to increase productivity and
 
incore of rural poor; (102A] i for tgrtcultjral
 
research, isfull account taken of needs of sraul
 
famers;
 

(2} [104] for population nanning under see. 
104(b) or health under sec. 104(c); ifso, extent 
to which activity emphasizes lo--cost, integrated 
delivery systems for health. nutrition and famlly 
planning for the .poorest pecole, with particular 
attention to the neefis of motners and.young 
children, using pariedical and auxil1.iry medical 
personnel, clinics and health posts, c(rivercial 
distribution syskens and other rdes ol' coRmnity 
research. 

(3) [105] for education, Dblic adilnl
ttretion, or humanresources development: ifso, 
extent to which Activity sfren thers r'infonmal 
education. mekes f.rfmal education m'ore relevant. 
especially for rural tamiltes and urban poor. or
 
strengthens wanaigment caa.AA.lIy of Institutions 
eabling the poor to participate indevelopment;
 

S0(4)1063 for technical assista ,ce, energy, 
ftieaih, recons.ruction, and selected levelopment 
problem; ifso, extent activity !s: 

(I)teMhtal co,:eratlon ard develop
mlat, especialIy with U.S. private ond vrolurtary, 
or regional and International deve*opi%*nt. 
organizations; 

(Ii)to help alleviate enrgy problems;
 

(li) research into, and evaluatlon of,
 
economic dsvelorment processes and techniques; 

(iv) reconstruction after natural or 
Mrvds disaster; 

b) "Me project vill address the marketing 
conatraint3 to improving farmer producti
vity and profitability and recommefd deve

lopmnt of institutions &s required, 
c) Th"ne project supports initiatives of the 

cipernts and beneficiaries; they bow have 
to Pc.'-d .millet several hours a day or 

spend -carce money for impcted foods. 
The :roject vill encourage greater re

cop ation throu h research infor
nation e:ccharn e on the coouon sahelian 
cereal, nmllet 

NA
 

MA
 

MA
 

http:Improve.nt
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(v)for special development problem, 
and to enable proper utilization of earlier U.S. 
infrastructure, etc., assistance; 

(.vl) for programs of urban development, 
especially small labor-intensive enterprises, 
marketing systtm-. and financial or other Insti
tutions to help urban poor participate Ineconcmic 
and social development. 

c. E107) Isappropriate effort placed on use 
of appropriate technology?
 

d. F Soc. 11a0.. Will the recipient 
country provide at least 251 of the costs of the 
program, project, or activity with respect to 
which the -issistance is to be furnished (or has 
the latter cost-sharing requIreient been waived 
for a "relat.ively least-developed" country)? 

e. FAA Sc. 1100). Will grant cital 
assistance e disbursed for project over more 
than 3 years? If so, has justification satis-
factory to the Congress been re.3de, and efforts 
for other financing, or is the recipient country 
'relatively least developed'? 

f'.FMA Sec. 2(). Cescribe ettnt to 
which program recognizes the particular needs, 
desires, afid capacities of the people of the 
country; utilizes the country's Intellectual 
resources to encourage institutional development; 
and supports clvil cducation and training in 
skills requlred for effective participation in 
govermental and political processes essential 
to self-goversment. 

FF. eS.,122(b). Does the activity 
give 	reasonable promise of contributinq to the
 
development of economic resources, or to the 

increase or productive capacities and self-

sustaining economic grov.h? 

2. 	Develoomnt AssitncF Project Criteri
 
Loans Only)
 

a. FAA See. 122(b). Information and 
conclusion onicpity of the country to repay 
the loan, Including reasonableness of 
ritpaywient prospects. 

b. FA Sec 620(d). If assistance is for
 
any productive enterprise which will compete in
 
the U.S. with U.S. enterprise, is there an 

agre nt by the recipient country to prevent 
export to the U.S. of more than 20% of the 
enterpise's annual production during the life 
of the loan? 

ID 3,_Nceoo.. .
 
UOr 3, App 5C(2)' 

Yes 

This requirement does not apply to the 
Sahel Development Appropriation. Hovever, 
GOS is financing 15% of the total cost 

a the program. 

This requirement does not apply to the
 

Sahel Development Appropriation.
 

The project involves the Senegalese
 

people directly In the market research end
 
uses their percepticns of needs and cons
'-,in's to guide research; if they don't
 

approve the products the project ill have 

to find products that are acceptable. 

Yes, through the developement of new 

appropriate agricultural processing
 
technologies.
 

1A
 



AI AM ox. 3. RAP5'C(2*) ?:2June 7, 19?19 5C (2)-

8. 

3. ProJ tCriteria Sok-y rc" EoeftelcSuppOrt fund 

F.AA,-See. 631[a). Will W~s as~ist.-rca 

Support prc=ote e.onoifc cr pol tical stebilit,?
To the extent possible, does it reflect , 
policy directions of section 102? 

b. FAL-Sec. 533. Will ssiestanca ur.&!'" 

this chapter t used for -llitary, c 
paramilitary actlvlties$ 

.IA 



ANNEX C. 

MISSION DIRECTOR'S 611 (e)CERTIFICATION
 

-r;P:. t Dati 
7 A.- qouhtntri : Senegal 

V.- ProJect : Millet Transformatidn (685-0250) 
. 
0 

Fun dlng 
LDrife of Proje t 

. : million 
: 3 years 

II.Justification:
 

This project ill:curry out-'a Resea'rch and Developmei''aCtivity seeking 
to demonstrate the technical, economic and conciercial 'feasibility of trans,
 
forming locally produced millet into a series of nutritious foods that wil'
 
.partly.eplace wheat and rice inurban diets, .thus potentially benefiting 
both balance of payments and farm Incomes. The GOS has expressed strong 
support for this project during the collaborative projet.design effort. 

ill. Certification: 

As the principal officer of the Agency for International Development in 
Senegal, I .affirmthat, in cy judgement, Senegal has both the financial. 
capability and the human resources to effectively maintain and utilize the 
goods and services beina provided by the Millet Transformation Project 
(685.0250). 

David Shears
 
Director
 
USAID/Senegal
 



AMEX D
 

TECIMICAL ASPECTS OF PODUCT DZVELOPMEMlT 

AmJoz goal for uait-'developmenft is 'ti identify and develop 

products and processes based on millet or millet caenal blends which will 
in thebe acceptabla substiiutes for imported rice and wbeat flour used 

daily food preparation of the urban population. In addition to the iden

and their most economical process, 'a- e.arch fortification of such foods 
custovs and taste of the urbanites new staple foods which will blend with the 

A product profil,4 of such foods should include, inwill be carried out. 
taste, 'Atqos'nd color),additi t.o" ,o.ranolpric 'cceptance (pleasant 

ahelflife stability, easy and fairly rapid preparation of endreasonable 
usage, lowest price possible and sufficient recipe and "preoaration informa

tion to provide diversity and economy in end usages. 

tS.f.m !
the USDA, USAID/Dakar, tecbn1oglDiscussions azoms 

Senegal end millet experts have provided initial concepts for the identi

fication of products which could be considered .. :,as substitutes for rice or ,foodt iiddeiot iiit fl1ur.' Tho-*re:, 
•* ... -, , .. :

. 
.• ... . ... : , , . . . . . ...... . 

.. ... . - and with-flavors; 

,,,b. u.ed as breakfat cereals; .
 

a. oil sprayed.. ... coated 

and Lab.';i iroducnslts*Karov -

For all these products the maJOr raw Mataihal is Smnegalese millet. 

It io identified asPearl illet or, by its botanical na', P' i'etum • 

zer4 eaUII or PennIsetum typhaidea. 
,,..:. . ,, ,.. . . . . . . . 

flour and groumdnut oil are other. com-Groundnut _flour and, oil. -. Groundnut 
.. 

be .4onsiLeredO ; " for introductioni into selected food... suchmodities which ds.rtocan vs their nutritional. q. lityas., eanig,".!. f 

Ric* And wheat - The imported comodities, rice and wheat flour, can be
 

Into couscous to resemble in appearance-
Incorporated in small proportions
consum.ed by the urb.. population.-.. ...n t. st products which are 

.functional characteristics quiedCertain Ingrediento wbich have 
will also be Incorporated into the formulation, such

for certain products, 

as oils, cheese -flavors, spices sugar, salt,.required to flavor snacks .
 

as ean f ds r qli~. '
 to ImP, e~th~ utrtionl 

(.o) Instant Millet Couscos 

L' Introduction 

http:consum.ed


Couscous has been seleatod because it is a coiMly used main 
dish, produced from hand pounded zill-t in xural areas and wheat semolina 
in the citi,-s. Wheat couscous is l±ked by all caSunts of the population, 
particularly the urban one which imports instant wheat couscous frou the 
Northern part of Africa and Europe. Mil.lat couscous is liked by the rural 
population of Senegal and urbanites have indicated agreement save for 
tediousness.,of ?reparation, It bas been suggested to d6velop asn: instant 
millet couscous hich will be easier to prepare from preprocessed ingredients 
than from ingredients available on the market at.the present time. 

2. Extrusion Exope:imnts 

Experiments have been performed at Northern Regional Research 
Center to precook a. zllat. flour. by.meaia of axtr aon cnd -to.agglomerate 
the precooked flour into particle sizes desirable for couscous preparation. 
Results vhich were written up in detail indicated that the end product of 

those particular eperimnts was cot acceptable. The reason was that the 
agglomerates, when rehydrated prior to ateaming, fell apart and did not 
exhibit the desirable tarture of alleat couscous. Additioal :development 
vill be carried out to deterrmi.nc the L.ac apprPioate technology required 
for the manufacture and preparation of instant couscous. 

Although major tphasia will be placed on the utilization of 
millet flour or millet grain a3 the only caroal components, limited tests 
will be made with millet/cereal ble-ids such as millet/rice and millet/wheat 
flour. Addition of rice a----y fumctional andor wheat provide desirable 
textural properties. 

Aliaost a l instant cereal products on the orld market "are 

produced by processes which precook cereals and then redry them. It is this 

type of process which will bu studied for millet. The following processes 
are identified aw, po lbilitiae for making instant couscous:. 

Extrusion cooking of cereals ior blends 
Use of Bulgur process to parboil cereals or blends 
Forming of cereal analogues by cold ettiusion (pasta process) 

foliowad by cooking. 

However, it is planned to coatinue first the evaluation of the 
extrusion process before investigating the two other alternative,' 

Although experiments wiih the X5 laboratory extruder did not 
yield a'sa iefactor end product, the capabilities of other .xtrusioncookers 

willbe stu'ded extensively since extrusion cooking is a veritile and 
a
relatively. nexpenaoive technology. The following diaSram will serve as 

gudIe for the proposed development activities. 

http:deterrmi.nc
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Suggested Instant Couscous Process 

...- 1. :.21ttriion . . 

Rtpae:Paia Pacooixg fprin ordyitant couscous 

. . .. . for inst 
... . ae ... .. ... ,' e 

;:. M le K.e. .•ice . 

Cou .e Grnd n .. .. .. 

II~~lagr Ac' lu 
T ring. 

E't in& 

, :i~ii ' :i i 
. cooling 

* Drfing 

ar HillCrush
eckm Ma ie) eila
 ,~o7€7* ...
 

oprtn pelIetizing B20 

(W.at f lour),

(e-udatas) . • 

0cenn 

DryingTznstint sous :.Dviing 

Evaluation . . 4 
screening. -screening.4 .,.*.. . 

., ".. .. ... Couscous * Coscov., 
- - ,...,,. I4ta . ,t l. . 
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The extruder ,ich will uet be evaluatad is the Bonnot. In 

the privlous activities, the ext udate ccitin frm the X5. extruder always 

yielded a cozplately preccooked product, regardless of the conditions. to 

which the rxw millet flour was wcxoued during oxtrusicn. It was felt that 
would not yield the-the limited capablities of thls particular equipment 


range of precooking experiments required for an instant couscous. It was..
 

reasoned tbat a flour which ,rea precooked only partially should. yield .a
 

more acceptible..instant ccu'Zcous than one prepared fiom a completely pro-..
 

cookei rteral. Sizc- tha extruder manufactured by Bonnot requires smaller.
 
testing than alto-native extruders,.quantities. of raw . na-rialo for limited ther extrdersit was selected for thio ne.zt tast. Latar, if necessary 

will be evaluated ac vel1. 

Dr. Carl !losezney, Kauss State University, has ;purchased i00 

pounds of pearl millet produacd in the U.S. This material will be used 

for most of. the development activities deocribed in this document. A 50 lb. 
saaple of pearl millet was tcported from Senegal ad 5 lbs. of this sample 
were sent to Dr. Hoseney for identification and comparison.with the.U..S. 
produced miliet. A ouPh,t e rhesults of the analyis are not yet 

available, it is-expected thac the U.S. produced cereal will be slhwn co have 
nillet and can therefore be utilizedsimilar proparties to the imported .earl 

in.all the experi nts planned in the future. if not, Senegaleae Millet will. be use 

flour, wheat, and wheapt flour, -ill be procuredRice, rice 

in the U.S.for the.tests,..
 

V.- other additive3 are ziitifessential ingredients 

in. ,th. production o, •ucous, be provided as soonmillet they -hmd as 
possible. Slt,. sugar. or other standard raterials will be procured locally* 
Additives rcognized to hnve functional characteristics, such as eamlsifiers 
and stabilizers, will ouly be tested if their incorporation is needed to 

alter significantly the phycical or chemical properties of couscous. 

A request has been made to USAID/Dakar to obtain baobab 

tree exudate since technicl3, information on this product is lacking, detailed 

background information an its propertias, processing, utilization, etc. have 

also beer. requested. 

Flavora or colors will be procured in the U.S.
 

in. the BonnotThe f6ollowing raw matarials Will be tested 

Cleaned millet grainot 
Dehulled millet ra-n (75% extraction)
 
Ground ,illet flour
 

The specia].coundtions required for cleaning and s'ceening. 
vill depend. on.. the cnaly'ia. of. tho. pearl millet procured by.FKU# 
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With respect to dehulling, the report issued by Dr..Shepherd
 
(TAM) suggest an exraction of -75 for a dehulled millet &tdwn in Senegal.
 
It Is anticipated that a similar or lower- e.raction rate, wi- be -required
for.'the U;S.' gron. pearl. millet. ..
 

To obt..in A partially precookcd. extrudate,. a. high mo.tu '. 
conrent ;.of the? feed will be required. Therefore the millet:w=I.. .f-Ist be- • 
tempered;to abotir.. 25% -. 30Z. noisture. • ounot Copany, the .equipmett ., 

manu.aeturer,. w4Ll, guide the inveatigator in salcting the aot appropriate,:. 
manufacturing, tonditions for the production of a partially precooked t.. 
flour. eThoratically, the temperature of e.trustou .4hould be set- in, .uh.: 
a way that. the vmterial exiting from the dio shows little or no.ex al son . 
This is usually achieved by maintsining a te-perature ranging. from 180. F to-. 
250 F. Expansion of the extrdate can be observed visually or detarmined 
emi-quantitaitivly by-.volue. measurewna. 

- .... erature ex±iing from the extruder Is.: hotthe product le 
1 0 F). it.ay be nces-ary, to cool the product.before engaginf. *t.e
 

post-processing..drylng: of. the extruded paraiclee necessary -to reach a.final
 
moisture range of55. .. 


(over.


,...ring early, e.xperintation it.was observed that extruded pur
,ticles of flour whenL.crushed into- sizes ,cceptable-.for couscous preparation.. 

(-12 US mesh - 20 US menh) -dsintaratnd at slower rate, vhen imersed in hot 
water.,.. then-agglomerated partic.es cf the same sizi. Consequently, the use 
of grooved br2aker rolls to produce the desired Hizes -wil. be investigated 
snd the crushed product vill b.e compare3d t.,th aglomarates prepared from 
finely ground pro-cooked flour. To obtain agglemerates which will not 
disintegrate rapidly, when i=resed i. hot watex, aglomration techniques
 
will. include addition of addicives which. will promote a densification, of
 
the agglomerate....
 

In addition to agglomeration, methods of pelletizing and
 
eompression may be investigated if small pelletizing machines are available
 
at.,Bonnot, or.:other locations where the experinenta are-conducted.
 

".'.3.
:.Ev al on
 

. All and products will be evaluated to determine Vi.er ability
 
to produce 3an acceptable couscous dish..
 

S.-A.semi-quantitative method was devised to determine :he nite 
of-disintegratiou, swelling and consistency of the and use product. 100 g
 
boiling water was poured into a 250/:1 beaker, 50 S of the test product,
 
uhich was previously screened into a givn particle size. (-12 US mesh 4 20
 
US mash) was poured gradually and under stirrina into boiling. water... The
 
besker was covered with a watchglass and the-rate of voter abaorption.;
 
(swalling) and the ti-e of disappearance of the distinct particles into
 
an amorphous- mass.was, recorded. The test,product was compared, with a sample
 

aof instant whea&t.cousco*u submitted to Identical coiditions .. TesteshvO that 
the wheat couscous particIes (-12 . 20 US meah) -ili maintain- their-particular 
"hape for at least 15 mlnute3 and will, abgorb ,atnor gradually until no . 

superttant liquid will be observed. The texture of idivIduaL particles 
is soft and pleasant to the palate. 

http:partic.es
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In contTast, crushed material produced from an extrudate 
prepared on the X5 extruder disintegrated in 4 - 5 minutes and the agglo--. 
merates produced from the same extrudate lost their shape n about 2 
minutes which indicated that the milet couscous had not attained acceptabla.e 
-textural characteristicso 

From the description of the developmental activities, it is
 
apparent that great euphanis is laid om the search for an acceptable textural
 
eod product. However, otber paraters st ulso be otudiad. Evaluation " 
of bitter flavor developir'iet in mlllet fl6ur, ,mdesirablo color formation 
and other organoleptic propartiza will bc undertakzz.
 

The effect of mitiet/rce ncd miliet/vheat¢ blends on the
 
texture of extrudate w-ill be decrzined i the e.-perimental data with the
 
Bonnot extruder 4re promising. At that ti=- additicnal samles will be
 
extruded which contain 25' and 50% ,;eat Ilour qtd 50% rlce.
 

it is astirnarcd tc1at apnrorcizately 100 - 200 lbs of millet 
grain will be required for the additional experimeontation. If the desired 
textural properties of couscous can bn obtalned, another 100 lbs of grains 
will be needed for e.4erimentatici to rnkc up blends of millet/wheat and 
millet/rice. 

It is es iaed that about I - 2 months will be required ta 
determine whether 'or not a protozype insatnt cucoua can be prepared by. 
using*the extkusion proce$e. for precooking -if mi1let. 

it is difficult to stir.,te the cost for this phase gince staff:" 
time a oted" o -this project will be charged to diffferent accounts. 'Travel. 
vill depend "bn site selection. The mly direct cost identified is.for .raw 
mdteial snch as rice, additives, etc. 

4. BuiLur Process 

If it becomes evident that a satisfactory prototype, of Instant 
Couscous can not 'beproducd: by extrusir precooking, the second a'terpative" 
U suggested i.e.precookinj of rdtlet using the Dulgur proceas. The 
following schematic will show the process in general: 
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Su~kested %natant Couscou Process
 

Bulgr Process 

Soaking 

Teqpering• 

steam cooking
 

Drying 

Dehull _ 

Coarse Grinding
 

Screening 

Eviluating fo#nstant Couscous 

The Bulgur process" has been used for parboiL. Lng of wheat and 
precooking of sorghum. It i8"uot known whether or no: its utilization to 
parboil millet has been studied. Although processing dara exirt for production 
of bulgur wheat no such data are apparcatly availible for millet. The reason 
for selecting this process is that bulgur wheat la often considered to be 
a substitute for a rice dish and is eaten in tha African countries in form 
of wheat pilaf. It does require some additional ccoking for the preparation 

of a final dish and can therefore be considered to be a partially precooked 
ceZal.
 

The whole clean millet kernel with bull, would be the most 

lagicOi rav. vatarWel for pr4coessins, Dehullud millet kernels could stick 
together during 'procesaingwhich could croate processing problems. 

In wheat, the moisture of the raw wheat is gradually increaaet 

frog 11M to about 40% by exposing the kernel to water temperature up Co 185 F 
(85 C) within 90 minutes to three hours, Jacketed scrw conveyors or holding 

tanks are used to permit moisture penetration into the wheait kernel. Accord

ing to literature, the swelling ratio from raw wheat 1,0 increases to 1.8 

after equilibration. The penetration rate of water into millet kernels and 
The wheat kernel
uoisture equilibrium of the kernel are probably different. 

is much larger in sixe than the average millet (about 3-4 times as large as 

millet), therefore requiring considerably longer periods of time for the 
water to penetrat the kernel. Although the data collected for wheat bulgur 
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processing will be used as guidelinea, new information must be found for 
millet processing. 

Atmospheric Steam cookers heating the kernels 15 - 20 minutes 
at 212°F (100C) are the most cOnou units for the cooking step. They can 
consist of conveyors conveying the material over stainless steel mash through 
a steam bath or large holding kettlu expoaing the mass to the temperature 
for a definite time.
 

Since surface moisture and internal moioture xmst be removed,
 
a rotary drier followed by a tower drier may be the most economical way for
 
drying the cereal.
 

£ 
Only the husk is removed in the Bulgur wheat process. It may


be desirable,however, to remove the pericarp from millet since it
can
 
apparently have a strongly negative effect on the color and flavor of the
 
end product. The process to be used cannot as yet be defined.
 

WRRC staff has been involved in the developmental stage of the 
Bulgur Wheat Process and technical asoistance from this group on millet bulgur
productiou may be uoeful. Unfor,-unately, the laloratory and pilot plant 
equipment used in this project is no longer availabla at WRRC. 

At thi3 point, it L3 not !Lcoun whether KSU or other organizations

have special equipment to parbol mi let. Pxwever, the proces is simple
enough to use cconly available laboratc7r equiprent. Therekore the um
availability of specialized equip'm.ent is not a seriouo shcrtccming. 

It iq estimated that 50 - 100 lbs of millet should be 
sufficient to determine the Zeasibility of this procems.
 

About 2 weeks will be set aside for this activity. 

Major costs will.be staff time, utili-ation of laboratories 
or'p*ot Plants, 'uW travel. Costs for raw Aaterials and ingredients will 
be litited unless preprocessing such as dahalling must La done outside of the 
identified institutiona 

5. Process to form "Couscoug Anaogue'
 

The third process considered potentially feasible for the 
production of acceptable instant couscous particles is based on the forming
of a "couscous-like" analogue by a forming extruder. This step is followed-, 
by steam-cooking of the analogue. In the process of evaluating a pasta
product made from either willet flour or a blend of millet/durum wheat flour.,
it was observed that mcaroni could be formed easily when the flour or cereal 
b.end was extruded thr'ugh a aemi-comercinl pasta extruder. It is felt that 
such a process could be investigated should the two other processes fail 
to produce an acceptable instunt couscous particle. 
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Sugsested Ins cnt Couscoisu Manuf4fturv. 

Cold Extru3iou and Precoklny
 

To form iulated millott gra'cs of different particle six* =4bhpouet 

to-precook tbtse particle for coua:ous ;rr-paratloi2. 

Rice flour
lMielt flour dshulled 

ATiara wheat flour 

C~~uri= wheat flour 

Bl3end -ng 

Wr H20 . - Tecporaturo 

Co*Xdvato. cooling - xtrua"n forminZ 
" '* 
 jVaccum-

Steamer co'..cr 

.

Dry~lu j 

I 
3cr 'uirr 

Inatat Councoui Evaluation 

millet flour, blends of Millet/cerealsIn addition to dchulld 
could be studied t3 v.e analogucs. ma a=erenca gained from the millet 

flour darkeodpasta evaluatio' indicated that the Addriin of ground millet 


the yellow color of the pasto produce:d. Color however does not seen to be
 

a problem in couscou3 dishes. For this reason, the use of blends of millet
 
seems to be justified. 

te. ering culn b2 achievcd by adding lukevarmThe blending and 

vater until a moiature content of about "0.5: is renched. The tempered
 

blend i. then introduced Into a forming extruder %,hichIs water cooled to
 

maintain a temfperature of about 1CO0 1? ( 3S3 C) and operatos at a vacuum of
 

approximately 16 inchoa Hg at varying-die tea.p.ratures. The extruder
 
way that sr.-all tpharical balls approaching
product should be cut in such a 

* 20 U.S. mesh viii exit from the extruder.the screen size -14 U.S, rmh 

will be subjected to wnsteamer-cooker on tray or
The extruded materii 


not stick togetherbelt conveyor. It is hoped that the particles will 


during the cooking step. rinanly, it is necessary to dry.the couscous
 
- lO prior to Vcreeni g.
analogues to a moisture content of about 3 
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Thu pdrcirles wlich F41 b.tween -14 and 420 US -ash1 ill be
 
alJlecte4 md' tvaLa4cud i.n ncCeordincot with the directions 4~ivon~ earlier
 
for couscOus evaluatiion.
 

Alt.hesigh ta for is kzwn.~, the~chniq.- zoi-.Lng puet.i produrce

conditi~ons for theo reIraainin lfu:pc arei ntr '-no... Adhe,%Ian 011 particleus
 
to each other can hor-crx a~~ rr4oceiwr rlr:
 

It 1-i rijr -i~esni.4 P-t (SIO h~t A:t rruier, of) that
 
oxp#*rimentn ~'" ' trrsic~::l!2c~ *ll brn
 
idantiffdd Afrar ;i~r. v.
W!01~v '.4ot kil -hre~e vJ:rks w111 be resarved
 
for this .ti th1cI :2i prI,'.t; rk" poot prolc.l-:.~~ :v .Y 

can be char~dd to - ) i iUt prodraz. the cuct !1cr other services
 
vil1 be relativelv !i:a:
 

6. Con.'r~ui!'rat 

SiiziCe thl d&V zlopMont Of 4AIntaat Mt1liut Couscous prototype
b" not been suezeiatul so !sr, it wasn t-i,1t hat idcatiftcatLon of three 
different pov'dble prot!eee .ind a brief dircusulan of th~e would help in 
obtaining "aningfil %tl3tt!'fl56-tih cuuI4 to elnczoratgJ Ito then Planned. 
present And ttture Jrjv:.jp4c-t 4ctivitl~rn. :t oho.ld * .rese. again~ that 
the plan is tr; ,xenr*~ un r~inn.:cs '14rxj Cflon of Milletc 

weat ACtiV.it±. CM, CU-C'jtn A;. Prob-01i U.. s*.:',t$c-!5.000 if the 
expenolturis tor rro lvoivevtit of t~a prof ormicsi ctst, utlituatlun of 
3,abortory and p1Lplant. Ientified tin:i rqvir-i tv*'i. MUC, IJPJ. Teap
ALM 010.1O5Df'A 1.11 t..Ors) will be torz-t P.y .Ie r-ldc.'1td gnat. 
The winey w-.y Lo '. t, ;ljy !or uL~.ti -.erea.-, tr"naportation
of sterl) sturajatcir .rtntbu~Ai:~'~ . ut evlp~'t 

The rn..rk f'ed £tniustyr ptr:at** tr..rv. Jittoeant tylps. of oftck 
food*. 0O 14rZ* ftfE-7 InCIU4464 oi#t1 *uch4t4 isai teo4o, eo 

cookie#. wafer*. hluait* t.~e~ ")yero 011pmn4d on~cke*sold he other On~e 
euch ".curls, chips Ani ureakfast rercAll goeji fruth * vartaty ot cereals or 
certal blonds. rhid vrpw-rr 1 ia ltI. 1 ti t~ve 4de&?Irt1cn n( am-pan,14 foods 

reAmral Phc exrion ~Vropexo4.tnf!) cco 'er'lesi'4rprgue 

alwcks whielt wereal I Eht I xcam~dgI. Thiey ato !wt iatiatioettry anoti 
In teoutu:o 41)1d (14*s"'r to 'o 0)Ol an prtt~.r it) IS '4C. "Mr. APe 
bilitie of (our rdit~tr dxtru.I*r* v.11 is I(tIt4 to 4dcef51nO it pufod
ee~ka can be prn'haicrd fro* miliet. MiIlat (lour7 *nd *efltCereal, blode,
The followxig c sta4urb.the ontruoirm cvr'il$g process useed te 
production ot .In*ek Items; 

http:ACtiV.it


Milletkat ernal jr ;icn flour 

.. . We 'or heat"'flour..

'Mi.lle , ,u - ... 

n. 


Crindi 


.. .Dr, ingTes'2er4.4 . -. 

Deep fat fryin. 

Coling 

coatinos, S atBreakfast .oil cereals 
•-,'Flm, -sices• 

U.flavorad Snack
 

Flavored 
Snack 

- Hillet alona or in conbinatioin with other cereals -is p-portiaenl , 
finely grosmd, t.eopr.,#e to about 12-15% woisture (if necesary), and ext.ruded, 
at fairly high te--perat':res vArying from 3GOO ' (1750 C) depending upon-. the,.!
cereal blend atuui.as and its oil contet:. The die selected for. these snacks, 
vill provido the shape -!enired by the :tvnuf.cturer. At the point where the 
hot expanded material frc he equIpment, vxita, a rotating knife will cut 
the product into tho required length. The s.ack s.9cooled, dried to a 
moiature level of abcjt U-10%, coated "-1-th lifferent coating material, and 
further dried if rEquilred. 

The general conditiona for hi..gily expanded snacks are.low-moistufe..
 
content, of the cereal and high extrusion temperatures to obtain an entirely,, 
gelatinized producZ. The finished anack is usually evaluated!.by the degree;.of 
puff and ito eating charactar!orlc. A more quantitative method can be used:.,. 
by measuring the volume increase due to expansion. Two extruders will be 
1nvestigated to prepare this type of snacks. The cooking extruder manufactured 
by Bonnot Company, and the snack extruder manuiactured by Manley, Inc. 

In addition to snacks which puff when they exit through the die into 
the at&sphure am described above, snacks can al.so be expanded when thqy.are.: 

from a.forming extruder .:tzntvoduced into a hot oil bath after being expelled 
and dried. The general conditions for obt.in~ng this type of product are:.., an 
increse in woisture content during temperIng, and lower extrusion cooling 
teaperature to r~card any expansion at the die exit.
 

http:degree;.of
http:evaluated!.by
http:atuui.as


- D 12 

The,.materials puffed in hot oil are often used as breakfast cereals. 
The Bonnot forming extruder -.ill be tested for It3, capability of making a -deep 
fat fried,anack. In the Manley puffer,. the tempered kernel expands after 
having been tumbled for a -:.ven period in a rotating drum, the surface of 
which L'sheated with gaz.
 

About 100 pounds of millet in form of kernol and flour will be made
 
available tc- the two equipment manufacturers for prcductton of millet snacks.
 
The mAnufacturera estimate that 2-4 days will be needed to test their equip
ment capibilities. However, adiditional time will be needed if anacks cannot
 
be produced on this equipment.
 

If equipment capabilitie can be defined in short perioda of time,
 
1-2 days (for Bonnot), no pilot plant costs are Involved. With respect to
 
Manley Inc., the manufacturer e~pr._red interest in the program and only
 
needs raw materali and in-redeata to angist USDA ia Lhe development work.
 

(iii) Weaning Foode
 

H3,ny precooked weaning foods ire produced by the drying process 
or by extrusion cooking. The finihed products are sold or distributed in 
form of flakes 'rpowdz. The dried =aterlal is rehdrated with water and 
cooked for a saorc period dependiag upon the degree of pre-cooking achieved 
in the prccess. The end uie product form a thick porridge which is spoon 
fed to infants and yot-ng children. .och processes produce an almost fully 
cooked blended food which consist of carbohydrates, proteins, fats, vitamins 
and minerals kiixed in such a way that the mixture will provide a highly 
nutritious. food. 

It was suggested to produce a illet-based nutritious weaning 
fobd to c6ntain willet z.s the carbohydrate component, groundnut flour as 
thd' piote il source, grounidnut oil to increase caloric density, a small amount 
of skim milk powder, and vitamins and minerals. 

Since the cereal component is producod by extrusion of a fully 
precooked flour, the process conditions are identical with those identified 
in highly puffed snack items. The following schematic diagram describes" the 
various processing steps; 
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Millat flour' 

Grindins +" . 

Te-rpe ing 

*Drying 

:Grinding-• 

Groundnut flou,
 

Grounduut oil 0.1 

Sk~~~gzou .P.i....Bi. ening wr .£L .. 

ie~n~g ~' ocEai' rion 

The hi'hly expande' ..and"co"led" materiA is g d t'"a fnk. 

pw~dei* by a hamer taill and b1en4ed.Vittbe other ingredients., .TM povd 

the presence small gritcy particles.,,at4 t. e ...isimcreened t6' 'duce of 
finished blend in evaluated for fts orgauoleptic properties. 

Usually the dry marenin food blend is disolve3''in given 

aboutc 3.-5 minutes to make , thick, porridge_.proprtiaon of water, cooked fo: 
for acceptabiity (EaS , ., 

Often sugar is added after cooking a sweeten to taste. 

cooled tO room temperature, a' d 6tesed .,,,. ma ... 

color, grit). 


Since small samples can bn drawn from acceptable extrudates
 

used for couscous or snacks, to additional raw material will be needed.
 

1 - 2 days are estimated to be sufficient to provide a pro

totype for demonstration purposes if the extrudates have the required
 

texture,
 



- D l4'-

Samples for weaminz food evaluation can.also be taken from
 
extrusion experiments de.signed to produce an instant couscous since partial 
precooked and entirely precooked millet.flour can be used as ingredients of 
the weaning food formulation. The formulation will be calculated to contain 
a "total: of 20% protein (dr7), 8Z fat, and the remalnin percentages as 
carbohydrates. No vitamin and mineral. iremix vill be added to the experimental 
runs. T-t is eotimated that about 5%skim milk powder 4il be added to 
peanut' otot'ovid "a-fairly balanced zmlho acid pattern. This blend
will be formulated to demonstrate a prototype 'wich can be modified later. 

.In future york, c~nsideration should be siven to extrude a 
blend of mill.t-and vhoid dehulled peznuts rather than blending the peanut 
compnents, il and peanut flour .nto the product. This suggestion-wrll not 
be carriad out at present. 

(iv) Pasta Products
 

Fxperiments for the preparation of pasta products with imported 
illet flour have shown that an addition of 51 millet .flour to 95% semolina 

produced. an unacceprable brown colored mecaron. Color intensity increased 
with increasing amounts of millet and became the most intense with 50Z millet 
and 50% semolina. When the amount of cemolina was reduced to.10%, and 90% of 
the blend was millet flour, the pasta color becam lighter after the product 
was exposed for 24 hours to a temperature of about 100 F and a relative. 
humidity which gradually,,decreased from 100% to 65%. The reason for this 
bleaching action is unknown. It is theorized that enzyme action may be 
.re.sp'onsiblef or .this phenomenon. 

..No additional pasta products will be produced until a solution 

is found to reduce the undesirable color.
 

(v) . Traditional Products 

The menufacture of Karow dough mid lah will depend on the out
come of experiments carried out to produce an acceptable instant couscous. 

If a process can be Iden ified to produce couscous particles 
wh"h pi ehibit the .rcquired te.turs, product development activities will 
be started to make a Karov dough and prepa~re Lah for evaluation. 

(i). lInterim Conclusiona 

In this part of' the report the" 
centered around experimental designs 'to develop 'prototype foods for Senegal. 
which have acceptable texture charactrlstics. 'Forthis reason, evaluation 
of the..prototype products did.not st. S-s other organoleptic attributes which 
have an .enormous effect on consumer acceptance, such as pleasant color and 
clean flavor.,. 
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."~It hag been observed that vhen millet. is a aJo? ingredient. 
in: d..erent fods', an .undeairable discolorat on.1; present- and oftenfa. 
4thly17-tter flavor is pe2 ceived.....In the next segment..of this report 
experiments, will, be suggested to. udy discolorat.ion. and f~a.or deterioration 
f.lf et!. and. millet based products. 

(vii) Suggested E£ieriments. to Reduce D-Coloration of Millet 
and Rapid Flavor Detarioration . . . 

.n..thia part. of the report, experiments will be planned to 
loo.jkor. answers 'to problems identifid ia pearl millet ke.rnels or ground 

millet. flour due to the chemical ' composition or physical s ructure, such as 
the undesirable browm coloration obser;ed in pasts products made from blends
 

of millet and semolina and the bitter taste sometimes perceived in millet 
flour and millet snacks. 

e.According to the latest information, the presence of color 

seems'..tobe attributed'to pigments present in the peripheral regions of the 

grain a. are, according to Reichert and Young, PR dependent. It was suggeete 

to;.mqak -flour in a O.-2. V solution of hydrochloric or citric acid to bleach. 
theigments. In addition to bleaching the acidification will have .an effect 
ow,,the flavor. of the and product... 

The observation made during pasta production, that a macaroni 
flour looses part0 of its brown discoloration duringprepared wiph 100% millet 

an 18 hour exposure to a temperature of 100 F, cannot be explained. lst"is 
bleaching due to microbial fermentation which may occur during the first 8-10 

.houra.yhen t ..macoroni..has still a high moisture content and is exposeU to a 
high relative humidity, or is it due to PH decrease?. it is advisable to.... 
repeat this experiment and to-make P1 measurements. . 

; . . experiMents can be designed to add small amounto of citric 
*.id,.huffering agents (citrates and phosphates) or a chelating agent (EDTA) 

to undehulled,apd.dehulled. flour to evaluate flavor and discoloration changes
 

over a given period of time. Attempts should be made to determine how 

disdoloration intensity in affected by the amount of pericarp since it has 
left in the flour is responsible for rcolorbda postulated that. pericarp 

formation. Tha design.of experiment3 will .be discussed with the KS.U staff 

and'advice will be requested from other organizationa such as WRRC and MRC. 

in depth studies to. investigate.KSU has carried out several 
at different temperatures forodor .changeas:of: mLllet ,flavor during. storage 

yarious.periods*of time... Lai and Varrianc-Marston found that.o!ight odor
9 . 12after 8sjittXas1changeasof freshly ground. millet flour .were observed 

hours storage at 42.C. and75Z R. ,.-At.lover.temperature.: 2 7., and -... res

pectively :storageability pi theflqur increased -to 2 1/2-and. 4..!2 days... 

before odor changes were observed. Thin layer or gas chromatographic
 

analysis' fat acidity and peroxide,value -determinations were used to follow
 

http:design.of


-D, 16

changes of free and bound lipids and fatt.7 acid composition during storage.
The authors confirm that alternations In lipid components were apparently
responsible for the quality deterioration of pearl millet flour. 

Other Investigators came to a similar conclusion, stating

that-.hydrolytic and oxidative changes were responsible for flavor deterioration,
and that their intensity depended on the grade of flour. In another opioniorn,
it was postulated that a quality decrease was due to microbial fermentation.
 

To retard oxidative rancidity L'n.free and bound lipids ofpearl
 
millet grain, it is suggested to incorporate small amounts of selected
 
antioxidants into the flour. E.perimenta can be conducted in which these
 
compounds were added co freshly ground millet flour which would be stored
 
and periodically analyzed for free fatty acid and peroxide values.
 

In other experiments, the effectiveness of extrusion cooking
 
on heat labile enzyme aysters (i.e. lipase and possibly lipoxidase) and be
 
studied by comparing the storageability of heat-treated flour with an
 
untreated flour.
 

Since millet grain imported from Senegal is available, it is 
suggested to .use it for these tests and compare the results with data obtained 
from.studies of US grown millet. 

The experimental designs will be discussed with the staff at 
KSU. It is hoped that the experiments on the study of discoloration and 
undesirable flavor changes can be dmue concurrently with the development
activities undertaken to identify suitable process for manufacturing millet
baued foods. 

. Bitter flavor was perceived in snacks, couscous and weaning 
foods andits intensity mst be reduced to produce foods acceptable to the 
consumer. Even ii color discoloration does not present a problei in millet 
couscous, it 'allanoc be acceptable for pasta products and snacks. For 
those reasons, research to minimize flavor changes and reduce discoloration 
is extremely important. 

(viii) Cortclusian 

On the basis of this outline, it is hoped that several
 
acceptable millet-based prototypes such as an instant cQuscous, one or two
 
snack foods and a weanina food can be shown to the GOS not later than
 
September 1981 unless unpredictable difficulties are encountered during the
 
research and development activities. An acceptable pasta product cannot be
 
developed until the intensity of discoloration can be minimized to a
 
satisfactory level.
 



WEASONS FOR FAILURPE OF FRIOR. 
:.r.. .. ~s-_.G -ooch 

I7 ILIZT .PROCESS ING PROJECV14. 

collected by iet.elvievs vith:responsible technicalPackzo9und info r otn was 

Sdlmagement ,eoPlet.9" pinpo nt tie reqsona hy sevaera4. of the,4tteqp~q,,t.
 

"ell l... aclu.
"p" ......... .... ... ~ sformatio.n roduts,were not. s cs . .%
 

.... ..*.* .. . - .. ... 	 . 

Several prqjeca,.wv.re .identified: • .,v. 
I M . f,.' ., 

.' *	 .. .'' 
..
- o9M.le- co i 

- Millet couscous (S-t-l0AC)c-. (SEIrTMIAC)....".....Lady1• 7 

. . Cbe . i e • . ".. .. : 

In anawyzig the ifferent.reasons, I7.categor.'e for..lure ould be iden

wver.e taUlate -inthe attached table.. I- cqtqeories .for..failure.,tfied.. They 
were identlfied for millet bread,.8 for milletcouascous which as attempted 

flour and 1 or 2 for the remainingto be introduced by Sentenac, 7 for millet 

pr.ojects. jIn .aOU inte-views, we concentrated tbc quest!ons on millet flour, 
reason vhy .nore ba.¢,4-.millet breeA. and li3let. co'scout, and tlis may.be the 


than on the other proje.-, ...
collatei. or. these subjects 
nIy_., mor reeasons .for failure. were idetified.:. . ., ., . :

grod,.qs ..
.CoAs.qcun 

....... ~~.. ~~~. ... " . . . . . . . .. .. iZ' 

•.ts .backgroud.:description,For. the,.PUSAID.M 	 4,Tranformat ion. Projeat, 

rimv ement., marketin :and.business ..
cb..pters -have .alreadi .*.t~t.. 

fOl.
t~a en, to acc.unt al, the. reasons identifledfor J!ure :of eArlier -prjects 
.... ,
and have. mee.o'4oso, .vd. a. repetition of these pitfal 

table isself-explanatory...
The explanation giveninthe 


The explanation given in the table is self-explanatory. 

http:grod,.qs
http:ca,.wv.re
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. .: .....,. ... , . ." + • :'-'+ ' 
cc~ 

,m Government not kept inform 

Tnadeauate Non-Standard 
Decorticatioa Procedure 

Government Ordonnance Too 
.. I fTastly imposed 

.. Tnedequate Market Testing 
4 -4. Technique 

IInsufficient Time' to 
- - - -. ,Transfer TecbnolosI 

x inadequate Shelf-Life 

C+"" Inadequate Millet Stiply 
" " Specil, ica n ';ever 

-Poor Millet Quality.
 

Poor Flour Quality
 

Poor *eaality 1knd Prod ict 

Substantiul Price. Increase 
in End Product 

, . . jInadequate Quality Control
10 
" N N Taste !sa.tisfactory 

+ _ . .... , :Prod.,, on Bea ?lou 
Texture Unsatisfactory- -N 

' 
o-

. -" Inadequate Qulity on Inter 
m. Prod. on Bread Flour 

>4 Inadequate Control 
" 'Finished Product, 



ANNEX F.
 

TECHNICAL AnltISORS' TP,'US Or 

REFEUSNCE 

PROJECT RESIDENT ADVISOR
 

SCOPE OF WORK 

.The Resident Advisor will be stationed at ITA-Dakar Zor a period of not less
 

At ITA he or she will work with a Senegalese counterpart and
than two years. 

report directly to USAID. Ve must be fluent in French with an PSI Test 

He will work closely with the. Director6core of S3 R3 as an absolute minimum. 


ITA, the*USAID Project Manager, and half a dozen ahort-term consultants
of 

in food habits, product development, marketing, finance, millet supply,. and
 

location totalling 12 man/months.
,pkl 


BACKGROUND. REQUIRD 

Must be .capable of providing technical and managerial leadership for the
 

project and serve as liaison between ITA,:USAID and GOS officials. A
 

business background and a.ility to deal qualitatively with project tasko:
 

and goals are importa.t actributes.
 

EXPERIENCE REQU11RED
 

Although the individual will be primarily a manager, it is also desirable 

that he/she have a background in food technology and marketing, preferably 

with strength in cerals technology and formulatiou and processing of products 

.relatedto consumer goods. He should have prior experience working in Africa. 

It is highly desirable to have had experience in administration and management 

He must have an uuderstanding
.of development projects in foreign countries. 


-of cultural acdeptance and methods to transfer traditional technology to
 

industrial scale, coupled with an underscandicg of the economic and social
 

merits of intermed'iate technology.
 

PROFESSIONAL TRANG 

Must have a bachelor degree from a recognized university in physical and/or
 

*social science, wtuch as administration and management, interpretation and 

evaluation of developmental results related to food technology,.marketing, 

and financial analysis.
 



FOOD HABITS AND ATTITUDES SPECIALISTS 

SCOPE OF WORK 

The:pPecialits will travel to Senegal before implementation of.the study
 

to a~sist the Resident Advisor, the Project Managers of USAID and.ITA 4nd
 

the local organization identified and selected to.undertake the work in
 

the.plannig-and.strtegyor the Food iabits and Attitudes.Study..Major
 

inputs will come in the design of the questionnaire, the methods utilized
 

for interviews, and the number of irstervie-s of.potential purchasers to
 

obtain meaningful dato. Daca to be collected will deal withquatity and
 

form of rice, wheat, and millet presently consumed, attitudes of consumers
 

Coward thae meals, and how these attitudes might be affected by.intro

duction of transformed millet products...
 

Results of the study will.provide profiles of millet produces, e.g., the
 

most acceptable "instant" couscous, desirable snack foods, kinds of weaning
 

foods, best packages and package sizes, potential pricing, and possible
 

selection for market tests.
 

.t-is anticipated that the Advisor will make at least two trips 'to 

Senegal; -The first-trip to plan implementation and get the study underway 

and the second trip to analyze and evaluate the results together with the 

,marketing agency. 

If the local marketing organization has not previously been identified,
 

,the specialist will identify such an organization based on the work of the 

market research specialist who provided inputs into the project paper, 

plus additional inputs from ITA, USAID, the Resident Advisor and his own 

investigations. 



FOOD PRODUCTS DEVELOPMEM SPECIALIST 

SCOPE OF WORK 

The specialist or specialists will travel to Senegal and work with the
 

TA; and the sefior
-Retident:Advisor, the project manhger of USAID and 


, 	eciiitista of his iistitute to addreds question whichimay be related
 

t6 product, processi!deelopment, orcansumer testing*.,Preliminary
 

testing'of product concLepts may require additional specialists knowledjeable
 

,.in.'cdrtain phesesof:market research such as interviewing"people working 

in cottage industryon :the prodtiction of traditional fbodg-with a view to 

'Lmprove and/or scale up thio'cechno.ogy. Engineers maybe required to 

",assist in sptcih!-equipbnt desdgn;"ecomist may be ndccssary to study 

engineering econdmica; specialists in special packaging materials may be
 

required in order to package half-products which will be later produced
 

as fried millet chips. Specialists may be needed to assist in the production
 

of selected products for market testing.
 

?or'thif reason, itsadifficult to determine in advance the specific 

knowledge required by the food product specialist, other than that he or 

she is familiar with food technology. What is clear is that both the 

fpes~ibility of traneferring the technology used to Senegal and the need to 

em,loy the most kffect.ive technology possible are imperatives.. 



MALKETING STUDY SPECIALIST 

SCOPE OF WO!K
 

The specialiat will assist USAID and ITA Project Managers, the Resident 
Advisor and the marketing organization in establishing ground rules for 

the market rest.* The strategy developed will utilize-the results. 

.obtained from the food habit and attitude study and will be guided by
 

results from consumer su-vey studies ind in house placement tests to
 

set the stage for introduction of the most acceptable, products id the
 

market place. Plans will include establishment of procedure3 to follow
 

and how to monitor product sales, promotion, advertising, changes'In
 

shelf life, information on consumer reactions, eventual recipe development
 
etc. Advertising strategies will be developed together with advertising
 

agencies and effactive packaginq and labeling will be ev3luated. Some
 

data will come from retailers, distributors and whulesaler3, other will
 

be received from intirviews with the consumer or eventual purchaser.
 

Questionnaires nust be designed to obtzin raw data.
 

the specialist will assist in interpreting the results and may plan
 
trips before, during and after the marketing study is completed.
 

• 	The work of this specialist is not to be confused with the test
 
marketing to be carried out in connection with the product deve
lopment study.
 



MIET SUPPLY SPECIALIST
 

SCOPE OF WORE 

'.., and LocaA.
The,spacialiat~ii1.travel to Senegal and work with 

USAID'. 


ne must
 
institmte."r dponsible for carrying out che millet 

supply study.. 

be familiar.with millet, its production and procurement. 
and the related
 

and polieies affecting millet. The.speciatist should know fact6ra
 low 


.iniluencing.m.il.le-t..storage conditions and.warehouse.locations 
suitable 

The person should be able to analse prcblews related 
'Ifbr mille(t storage. 

,,to changea ip procurement and itorage policies which, 
could have an effect 

.01"the farm sktor. 



fccenof Wrk
 

The specialist will travol to '!anegnl and will assist the Pkesidvnt 

Advisor and tne rnject managers of LSAID and ITA in the selection 

of a compatent local contractor. 

The lo~al ccn tr.ctor ahould have experience to deal wich problems 

related tc the study of finauciAl viability of busineA enterprises.' 

The sttady to be conducted vll be to "stimate the potential coac of 

all busineis expenses. the requixrectnt for capital the return on
 

invutment and other key factors whicb are appropriate and required' 

to vake a sound ualne,. declvior. Resultt , f the study and analysl 

will be evaluated by the aij,:ir and diacusnud vi.th an explained to 

orgsinization to permit theMr to =,kt prk-liMnAry adsesament of the. 

busineos opportunities in :he ;:1l,.aIC .- of "Illet1:-1'.ring aud nutactura 

transforiastion products. Rocogition mu.it bi 3iven to the fact that 

there are certain feasibility fct>r" -:f univernal intareat to any 

prospective inveitor and carr-ain o'tirr areao In whlch each e-trepreneur 

io likely to have hA -wn unique- bu ,Ancsa goils anJ will therefore 

wish to make his cum s!p'ciat ananyata. 

It is expected that the Ad'iuor rill be reluired to make inputs
 

tward the middie or tho cnd of the second year, when riarket~ig 

studies of ft,;dm vil. have t1u:,tif1.-J tha capabilit, of the developed 

products to survive in a competitive market and production and capital 

caste are reasonab17 predictable. 
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Plant Location Specialist
 

sr.o2a of Work 

This person will evaluate, togother wltb engineera, economists an. 

the project management, All the factors required for a suitable 

plant lcation.
 

Queastions such as land values, availability of labor and its.costs, 

social factors. :lose access to roads, railroads or ships, tax factors, 

closeness to raw mterials, government requirments for introduction 

of industries, mtst be evaluated. Availability of electricity and 

other power aources and water mut be studied. 

This study ih scheduled for the latter part of the project toward 

the end of the second year. 
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1AGS; 
SUIBJECT:MILLST TRANSFORMATION PROJECT (685-0250): PID 
APPROVAL 

RIF: PID O7 YEBRUART 9, 1981 

1. AFR ICA BOREAD ON PFBRUART 23, 19S1 REVIEWED TEE 723. 
6, 1961 MILLET TRANSFORMATION PROJECT IDENTIFICATION 
LOCI]MENT (PID). REVIEW GIOUP RECOMMENDED APPROVAL AND 
ACTING AA/AFR RAS APPROVED PI, FOR DEVELOPMENT AS REGULAR 
A.I.D. B[LATERAL PROJECT, TO BE AUTHORiIZID BY USAID/DAKAR, 
WITE iOLLOWING PROVISIONS. 

i', YINDING. YUNDING POR THIS PROJECT WILL COME FROM Sias 
LEVILOP.1lT PROGRAM FUNDS, WIT11 ADDITIONAL PUNIDS 'OR 
CRETAIN T'LCBNICAL SERVICES SUPPLIED UNDER TI;E EXISTING 
I}.ILOMENT SUPPORT BUREAU SORGHUM AND MILLET PROJECT. 

:. P1,OJCT IPURYOSE. THE PID PROJECT PURPOSE ON PID ?ACE-
:itLJ.T SHiOOLD Pi .ODIFIED TO MAKE CLEAR THAT TEE PROJECT 
PU),POSE IS LIMT'EFD TC ''H PRODUCTION OF ANALTTICAL AND 

,tC.'RTORY 'tSIiS T PxOVIDI, 1O ?RIVATE'AT THE BASIS 
i.'b VUBLIC 6NTEhPRI6ES TO DECIDE WHETHER OR NOT TO CONSIDER 
vNTUiE%5 'TO PANTJFACTURE AND M4R.'.ET NEW PROCESSED MILLET 
rijiODUCTS WITHIR. :.N .GAL. THE PROJECT ITSELF IS NOT 'EX-
IICTED TC .'NDUCL 711k- O, MILLET PRODUCTS OR CAUSE iEASUR-
IuJia. CHiANGE OFPOi.'LS Ol WHEAT. THIS T1EIN 0? TO ENp,RICE 

PprJ:.TPsr. S3TATEMNT COULD BE CLARIFIED BY MAKING TEB 
;VOWL(,WINC SIP.PLI %'EANGS: (A) AFTER.QUOTE CAN UNQUOTE IN
i, .:"s' CIAUSZ,, 1N..tR'T QUOfTE POTENTIALLY UNQUOTE; (if) AYTIR 
.ikrl 5IMONSTRATE UN(UOTE IN SECOND CLAUSE, INSERT QUOTE

1i i?,NT'IAL FOR UNQUOTE; (C) OMIT QUOTE AN ADEQUATI UNQUOTE 
IN T'IIlI) CLAUSE AND SUPSTITUF QUOTE ILLUSTRATIVE UNQUOTE 
ANI, (HANGI QUO") PLAN UNQUOT]: TO QUOTE PLANS UNQUOTE. THE 
-:t'IEbW GROUP RICOGNIZiII THY POTENTIAL CONTRIBUTION O THE 
.. iIC11 .4*0 :,'ACO.£CONOMIC OBJECTIVES OF SENEGAL'S 1980 
* t;jaP ~i.A.N OBICh STRONGLY SUPPORTS TEE MOVE TOWARD FOOD
 

.A: -UPFICIENCY AND IMPORT SUBSTITUTION, AND VIIICH CALLS
 
. ,,-IC.!LL1 FOR RNCOUVAGEMENP OF PRIVATE ENTERPRISE AND
 
0O(RGANlT.rJ COOPIRATIVES Ilt TBI MARXETING 07 MILLET.
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4Ttrht-EUllS TO DiCIDE AGAINST 02~ DISC0N 'INDI MILLZT 
i;-Jf-5SING.Ac IVITIES IN THE PAST. 
 IN ADDITION., PROJECT
 

SSTUDIES (PP36-39) .SEOULD 'RZV!1g CONSTRAINTSo 
*N.TIY CHANGES FOR. STIMULA&TING SNTREPREN2JR5, AND SUGGEST
 

SFINDINGS WOULD' BE BROUGE? TO ATTLNTIOti Ol' SEtREGALESE 

F. -PROVI'DI TRIT' INF0IRFATION ON STUDY CONCLUSIONS . RACEED
UI)ER T'If P2OJECT WlLL -BE.MADZ 'AAILABLB TO INTREPRENBURS

AND 4OVERNMENT AGENCIES TANSENIAL AD O'iHIR SAHELIAN
I0UNTRIES. .*, 

*LOIS. AD POSSIBL. 
PROCES51NtG PLANT SiIS TO BE-USXD,N HILLI'.PROCESSING -AND1 
r'ARiXTING ORERATIONSIFROlT POINT.oy-'VLEW: 07 ?CfTlbAL-
JOBS AND INCOME TOBV G3NERATZD FOR PERSONS "I URBAN AND:1PURAL AFEAS I'N RESPONSE -TO' INCRZASED MARKET DADPR~ 
t'ILLETj. THE PP-SEOULD DISCUSS CAPITAL.SAVING,.TrCENOLOGIE.I

#0I AN 'NTOS~7I ~ CONTUIT OF1 FACTO!LY tL~TN 

'~AIMIING...O~SAND4.1NCOM2 TOR SMALVL.PERAT0RS,..vxlTn Jspicipic CdNSI:DRATION 71 R- MEll. 

F. IT WAS SUGGESTED TEAT AN: XC.X SITliLYCOMPREHINSIVE: 
'INANCIAL ANA'LYSIS STUDY -(SECTION G.2-05) PrGET. HAVE IMITED
VALUF TO ENTREPRENEURIS VZO .CONSIDER INV~cTMZNT IN til'LET !

ilANSFORMATION BUSTtIXSSIS IN.$EXFGA&L'SINCE EACE INTREPIENEUn 
LS LIKELY TO HAVE OWN UNIQUE 'BUSINNESZ GOALS AND -THIRTYCRX'.ilIQUIRI' OWN SPECIAL ANALYSIS, .ACCOFDNLI'A UGS
eD THAT TEN PP TZAM AND TEX PROJECT IMF' SM.NTATIOJ !TEAM
ATT'EMPT TO.DEVELOP GIDELYNES FOR TRE YTNANCIAL ANALYS'IS. 
rHAT LIMIT ITS SCOPvE TO M1STO'HS O'7--BSIN2.3$ VIABILITY 
dHICH ARE 0? A,GENERAL NATURE. THE FH'NA1 DEFINITION 04"
'JCOPE MIGHT BE, &ST.ABLISEED THROUGHi 1I44VOLVEENlo47ITV
POTENTIAL INV~kSTO.RS DURING PRQJ ECT -TRACI t4 AND MONITOflINc. 
AS CITID IN SNCTION 7.3o
 

I. *BEENSFICIAOR1ESQ..., THE PP, $10UU CF~iNGZ TEL DEFINITIONf 
AF' RNEyIIARIy.; *(P.S) .1 A S.TATEME-NT. AL1ONG. TU FOLLOWI1G
LINES: QUOT'E 4E PBINZIP.&L BA.c0E7ICIARY. is .Tf1E GOS BY 
REASON 0F PROSPRCT*S.TE' TO. STIMUlAMAXPROJECT PPYERS: IMPORT.
SU]3STlTUTrOf(','?O'REIaN tZCEANd.SAVINGS,- ANIZ *DMESTIC PRODdC" 
ILON .01 FOODSTIMS: IN SUPPORT. 6F EB~ 1980.REFOR.M PL.AN.w - AS. -RESULT OF TEt. PROJ.VCT, THE. STAGE. SEOU.LD BE SYT POERXA 
lIOK 0? NEW *XNERPRISE IN PROCgSSED-MLXT. PRODUCTS,-WITH.
ATTLNDANT NEW kARIET'DEMAND FOR MIl"ET,.. AS ENTERPRIS3
1AXIS OFF, DIRXCT BENEFICIARISt BE MILLET FARMERS,' W1.L 
PROCESSORS AND,.tMARrETlflS WdHO SHOUlD R-EALIZE INCEASED
LNGOME I-ROM NEW' SAL3S . THE 'SUCCXSS70L COMPLETION .07 FOLLOW
)N INTERPEISE WILL' RESULT' IN BEN3FITS tb.. CflNSUJEfS OF
PROCESSED t1ILLIT,pRJB1CTS' .. -..ETC. UN4QUOTE. . -THE XE
kiCIARY STATEMflT:' WILL-DEM40 32RATS. TRAT. TZ -PROJEC.T :CAN.
PjtIMULATE ACTI.ONS'T&T 'WILL SAEIMPACT FROM FARMGA13 To 
rARIET: 10-OOD -CONSUMNE. 

- J WAIVER. IF, NON-U.S. SOUPCX/ORIGIN rhQUIPMENT OR-
VEDICLES WILL.22 PROCURBID UNDER PPROJECT, INCLUDE APPBOPIRI-
Ti WAIVERS.
 

http:INV~kSTO.RS
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UN4C LAS IY11E STATS 76621 
p.'hlJL.t-:pAPmk " IN ADDITION TO THk P INTS RAISSD IN 

.. t..; TIb} P*SOUULD ADDRESS TEE FOLLOWING;
 

A- PROVID1S INFORMATION ON 1XISTING FOOD PhOC?, SING
h4UIPMENT-NOW AVAILABLE IN SENIGAL WSIC 
 MIGHTBk PUT IN
 
U42 DURING OPFR'HTIONS OF A MILLET PhQCESSING PLANT.
 

B- PROVIDE TEAT PROJECT STUDIES INCLUDE 2ULL ANALYSES
 
O.' PhI'.ING, .TARIF1 AND SUBSIDY ?OLICrIs W}IICH 
COULD AFFECT

PROPITABILITY.OJ MILLET-PROCESSINC OTPE'lATIONS TOGETHER
WITH ALTER-NATIV-E POLICIES WHICH GOVERf NT OF SENEGAL 
,OULD CONSIDE..WITHIN THE"CONTTXT Ok TH 
 1980 REFORM PLAN. 

-- C. PIOVIDE TEAT 'PROJ.GT STUDIES REVIEW WEAT PROCESSORS
 
CAN DO TO SELL MILLET PRODUCTS iN SEiGAL.AT CPA-140/KC

WUEN PhICE OF RICE'IS ABOUT:CFA?/XG AND'PRICE OFW'HEAT
 
I5 CFA 137/KG. (PP,-SHOULD 'IPOPTS SONAL..PRICES' OF hILL!
 
IN DAKAR).
 

D. REVIEW;ALTERNATIVE ZNTiTIES .THT WERE CONSIDIRED.OIR
 
COULD HAVE:MANAGED THIS PROJECT AND REPORT THF RATIONALE.
 
FOR SELECTION OP A GOS AGENCY (ITA) AS IMPLEMENTING
 
INSTITUTICN.. (IT WAS'SUGGESTED THAT THE PRIVATI SECTOH

MAY HAVE BETTER CREDENTIALS.TO MOBILIZE AND COORDINATE
 
ACTIViTIES IN TBE PROJECT. 
 !T WAS ALSO OBSERVED THAT THE
PROJECT ITSELF MAY BE A VEHICLE FOR-TE.'OS TO INVOLVE
 
U.S. COMPANIES IN NECYSSARY PE INVESTMENT ANALYSIS, PRODUC'
CEVELOPMENT AND NARtI'" STRATEGY FORMULATION.) 

- E. TU.. RiVIEW COMMUTT;, ATTACHED CONSIDERABLIP. IMPOR-

ANCE TO THE LINAGE 
BTWIEN SUCCESS OP THIS ACTIVITY AND.A PAVORAELE INVESTMENT CLIP.ATE.IN SN£GAL. IT I. CLEAH 

ThAT TH.EE CURRENTLY 1ARE SOME DISINCENTIVES TO S)NEGALESE
VILL'T PRODCERS'AND MARKETERS, E.G;, CER-EALS PRICING
 
'OLL~I.2, 'J!ICR.CCUrDBE REMOVID OR DIMINISHED. 
 IT IS UN
. TO' R2 lMMITTb-O'
0 T'I C CRITICAL THESE OR OTHER CON-:

.;TR AINl'" ARE TO'MILLET PROCESSING AND MARIETINO OPERATIONS 
!'h P 3OGULr L-ElAINY TlIESN DISINCENTIVES WITH A VIEW TO
,.ENJyI' N •MEASUlRES WBICU WOULD IMPROVE THE CH4NCES O 

:.4Nd!, ,(.,ENT-USASM FO}I PRIVATE SSCTOR INVESTMENT. THE'.T''E B.LIEVES TEAT *TRE1RE IS LITTLE R.EASON TO INITIAT.S 
4 STPIJY TO LA!- GROUND GX-FOR ECONOMIC ACTIVITIES WHOSE

UCCS9 WOULD ? COrt'PROMISD " HOST GOVERNMENT..POLICIES 
ANLf/OR. vTPER 1ACTOhS,, EOG., PEIFERENCE FOE PUBtIC RA.TH" 
TIAN PUIVATl'..SLCTOR OPERATIONS, EXCLUSIONAR-Y PRACTICES 
 "
 IN SiLECTION OFBUSINESS LICENSEES, LACI or SKfLLED LABOR,
MARX'TING CONST'RAINTS, ETC. -ACCORDINGLY, TER PP TEAM 
JEOU.-D £'XAMIN. CONSTRAINTS WHICH HAVE . CAU5D WOULD-BE 

UNCLISSIFIED 
 STATE 76621
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-.. LNVRONMENT. 1E REVISED IN AID/W T't STATE
 
TPinT*'tHRE WOULD BZ SECONDARY CULTURAL AND SOCIO-ECONOIC
 
IMPACTS IF MILLET PROCISSING POLLOW-ON ACTIVITIES OCCUR.
 
ACCORDINGLY PP SHOULD-DISCUSS CUTUAJ.L AND SOCIO-ZCONOMIC
 
IMPACT CONS IDERATIONS.OFMILLET.:TRANSORHATION AND- IN-.
 
*ORPORATE THESE -. INCLUDE-WOMEN'$S
CONSIDERATIONS, .9ICB 

CONCERNS, INTO FINAL .]TCOlMENDATIONS.*.'I.} ]YAC$ESHEEET

RIVISED IN AID/W TO INCLUDE NAME OF:'.IEE ZRAY Tt, SIdN!TUR"
 
OF MISSION DIRECTOR (IN ',ASHINGTON YOR CDSS REVIEW), AND
 
PROIISION FOR CLEARANCE BT GC/ArR AND DFCISIOX BY 3IJLOAU 
INVIRONMENTAL OY71IC. (IN LIEU OF ASSISTANT ADMINISTRATOR). 
NEGATIVE DETERMINATIONl AS PROPOSED IS INAPPROPRIATE AND, 

PER NZW REGULATIOU' 16, SECTION 
ICAL 1ICLUSIOI BlAS 3BEElN A,1POT21D.

5. PROJECT DZSIGN. BI.'AD/S WILL PROVIDe IN S-EPARATE
 
MESSAGE LIST O UNIV"BSITIES TZAT MIGHT B3 AVAILAILE TO
 
ASSIST IN THIS PROJECT. TECHNICAL ASSISTANCE BUDGET MAY BR
 
LOW AND IF SO A2R/DR/SWAP WILL ADVISE FUR'BER NT SEPTZL,

PAUL CROWLZY Or USDA/OICD IS COIACTING U.S. FIRMS FOR
 
INTEREST IN ASSISTING IN PROJZCT DISIGN, AS DISCUSSID WITH
 
,USAID AND SER/CH.
 

. PROJECT SCHEDULe. AID/I,ACCEPTS PREVIOUSLY PROPOSID
 

MISSION SCUEDULE IN WEICE PROJECT 'AGRZEMEHTIS.TO BE SIGNED"
 
IN MAT 1961 IN LIvU Or LATr DTE PROPOSED II PID. WI DO
 
NOT SEE THAT CONTRACT COULD MV SIGNED UNTIL SEPT-IMBR 1981,

WE ISTIMAT- CONTRACT STAF7 COULD ARIVE III JANUARY OR
 
JEBRUARY 1982. THIREO2E DATt ?OR AlNUAL iRE'VIEWS MrqHT

NEID 7O BE SHIFTED TO DECEMBER 1082 AND 1983.
 

?. NEXT STEPS. WHILE THIS PIIOJECT HAS NOT PREYIOU$LY 
APPEARED IN THE CONGRESSIONAL PRESENTATION (AND ORIGINALLY
 
BAD BEEN PROPOSZD AND MUDGETDD VITRZN A.I,l. 4S AN ACCEL-

EIATED IMPACT PROJZCT), THE PROJECT PAPER KAT BE PREPARED
 

UNCLAS SECTION 02 0? tZ STA-TE 076621
 



V Ii)A L: 

,q('* ~CO JZIT~U PnA MODIMBZ ABOYM. -RET131D 
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ISSUES 

The'major issue not" dealt vith elsevhere in the PP', as raised i_ the
 

*PID' appro~&l -cable '(Annex G).and in cenral are:
 

i. ISSUfE: is there existing food processing equipment 'nov in Senegal
 
wh~~h eoud be used for miAllet transformaticn?
 

and Sentenac flour mills&'at Dkar haveANSWER: e Crands Moulins 
gri-ding, etc. equipment with which* theyz-hive articiated '.nclesuing, 

'vr~ous prior attemp- .to utilize millet! 

Cleaning Equipmeat --A necessary first step in producti6n~of flour-a. 
sandard equipment is avAilable at Granis Moulins and Sentenac mills. 

several
b. Grinding Euip-ment - Flour mills can be adjusted to make 

,quslities of flour -froma very fine flour for cakes to a corase 
grain semo

lna. -This capacity exists at Grands MouJins and Sentenac.
 

c. "Steaming "nd Drying .Equ'pment -,The Sentenac mill has this capacity. 

one ord.' 'Baking Equipment - There are many small bakeries in Dfskr and 

two large ones. Capacity is uncertain at this time nd would be thoroughly 
team if baking emerges as a major requirement for'inbvestigated by the project 

intermediate products. 

Dakar has soft drink and beer bottling facilities. if e. Bottling 
thosewet final or intermediate products were to emerge under this project, 


bottling facilities are available and are p-esently operating far enough
 

beloi capacity to 'be able to .handle any likely need.
 

There are plants to produce stocks materials for
f. Packinr. Fouip ent 

plastic packaging made from imported polypropylene pellets. The capacity of 

existing installations must be investigated. Whether pressurized labeling 

facilities are available is not know and must be investigated. There is also
 

The details of this plant capacities, quality, etc.
 a cardboard box plant. 

are presently unknovn.
 

g. Unavailable Equipment - The equipment not available in'Dakar and
 

probably essential to the commercialization of millet-based products (depend

ing on those selected) are:
 

() Adequate decoreification equipment
 
(ii) AAgIomerator
 
(iii) Exbtruder
 
(iv) Puffer
 

This equipment will be either rented or prarchased, as discussed above, for
 

Should larger scale production result
 Aproject-based product development. 

from the decision of one or more entrepreneurs, purchase of commercial 

scale
 

versions of such machines would be necesseay,depending on the 
products to be
 

produced and processes to be used.
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2. ISSUE: Why was ITA chosen to run the prcject? 

AXSWE: ITA was selected as the counterpart agency. for a variety of 
reasons, the first of which is they have the leadership, incentive, back
ground and experience. Within Senegal ITA is a pioneer in the work on
 
i"lte utilization. They have a small but :tratned staff and some of the 
facilities to carry out the special studies required by this project.
 
Secondly, ITA is the official and only GOS agency for work on cereals 
,utilization, so.it is logical we should turn to them.. A third major conside 
ation .wanone of strategy. It in essential we have full GOS support for this
 
project which will raise questions about, and ultimately seek changes in,
 
government pricing policies. With MS support and participation from the
 
very beginning,: and with uItll knowledge of.the work being undertaken, we can 
hopeto get GOS5policy support when requied. (NOTE: our proposed Project 
Advisory Committee also has representative from every interested Department 
.of wthe Gover nent,). 

Alternatives to ITA were not numerous; there are no national or inrer
national alternative agencies who could handle the project. In the private 
sector, only SMMI'AC was considered b 'cduse of its everal early attempts 
to use indigenous foods. Bowever, in Senegal it is not likely that one private 
,comp=y ilr= -wrkccopqe-ativ#ly with another. Thus, working with a private 
company,. as counterpart vo.uld severely limit the local resource capability. 
With limited time and limited resources to do the project -andbecause we have 
several products types to develop, the limited company counterpart is much 
less attractive than. ITA. 

U.S. Company involvement in the project may come about:.the-r.engaement

• t uem,-1P'f ,nk, e%7,- t'P +l.hi* r v, tmv-,,u 1eianfii' 4sb . 



ANNEX I 

HOUSEHOLD SURVEY RESULTS 

Cited below are key. findiuns from a survey of 100 households In 
iue Dakar Metropolitan Area, conducted during October 1979 on"behalf 
of the OECD and "Club du Sahel". The full document is in the PDO files. 

TEST-AREA, 

Urban Socio-Economic Characteristics, 

Residence. , of Toa: 

Compound (Carri) 45
 
Shack (Baraque) 25
 
Villa SICAP -. Apartment .8
 
•Middle Income House .(HLM) ..6
 
Low Income House (SICAP) 5
 
Apartment Buildings 5
 
Residence - Indtvidual.Home 6
 

Better Income Class. Income concentration corresponds to Wc k's 
20% have 63% of Income. 

Household Equipmunt . of ,Total. 

Radio 91
 
TV 30
 
Refrigerator 35
 
kutomobile 21,
 
Runmnin Water 51;
 
Electricity 84
 

Number of people in household 10
 
.,..Number of people 'Working 1.4
 

-Ociuvation %o.oa 

..Professiona• or Executite 2.2. 
•Day. wqrer. 20
 
Craftsman 25
 
Farmer/fisherman 1
 
Uneinployd. 29
 
No response , .,:3;
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Ae of People Interviewed. 

18 24 years

25 -29 17 
30 -39
 
40- 54. . 32 

.. ... ,10: 

Education Level T of Total 

No Schooling or Korauic Sc. 74 
Some Primary School 11 
Coupleted Prima/r School 6 
Some econdarT.Schoq:1 -..... : V 
Completed Secondary School 3 

.Note: , 262 "iterate". Koranic School usually fluent- In -Arabic'. 

Dates of Study: October 7-18, 1979.
 

Number of 'Interviewers: Seventeen (17), Nvo: (2) 'superviSors and one (1)
Director. Interviews were carried out'in Prench;-Wlof, and Sfrer. 

requency of Consumption "Z of Total 

Rice Bread Peanuts Potatoes Millet Pitas (Pasl 

Everyday 
Several times aw eek 
At Ieaac,.onc.a week 
Less firequent'1 
Never .:'.. 

95 98 
5 2 

- -

- -
- --

25 
41 

7 
23 

4 

8 
52 

"22. 
15 

3 

11 
30 
2G. .. 

36 
3 

3 
.22 
28 
42 
5 

Note: Rice' use increased 
Pices alieutaires 

39%; Bread, 
(Pasta), 4%. 

37%; Biscuits, 
in five years. 

20X; Potatoes, 16%; 

Millet use declined 1.5%.in rural areas.
 
Rice.used increased 31%; Millet, 21%; Biscuits 20%; Bread, 162.
 
PotAtoes and Sweet potatoes declined 19., and 20%,. respectively.
 

There is no sisaiilcant variation in the conrumptlon of these pro
ducts in either the dry or rainy se.scn f r either urban or rural 

Ricer Corn, Biscuits, and Pasta are stored or stocked. Bread and 
Millit are not stocked in urban households. However, millet is 
stored or stocked in rural households. 

There is no great statistical difference in servig mi-aet couacous 
byi#ther urban or rural families for two seasods. ' 



-3- AN I 

X of Total. 

Purchase fro2 tire to tIMe., Urban Rural 

Rice 100 100
 
M4110t 90 49
 
Millet flour 64 .10
 
Wheat flour 92- ,.83
 
Coin 38. 20
 
Corn flour 43 
l.rady ..prspare.d, Couseos.. . 43.-. 10.

t%o .aCouocous. : . . .', 63: .10. 

Corn Couscous "alreadyprepared . 9' -

Low incidence of rural purchase of millet grain compared to 
urban due to the fact that. it. is:.self-gro n... -Note good per; 
centage for prepared couscous and also, Moroccan couscous 
(assoctated with quality) for urban households. 

Serve Millet Couscous Z oi Total
 

Urban Rural 

(S"asons) Dry Wet Dry Wet 
Everyday 12 12 77 77. 

4-5 times a week 12 13 8 10. 
2-3 times a week 19 17 9 5 
Once a week 17 17 1 -
Lase frequent 37 36 4 4 
Never 3 5 1 4 

ME0D OF PPMARInG MMET 

2 of Total 

Urban ural 

The traditional pounding method
 

Everyday 4 56.. 
Several times a week 13 29" 
At least once a week 15 8 
Several times a month 1 
At least once a monthi 3 --

Less frequent1 29i 5 
Never 31 1 
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End PTroduct Type 

Dry mllldt flour 
Wet millet flour 
Mixed with corn 
Mixed with peanuts 
Mixed with rice 
Mixed with otheir products 
Never pound millet 

AMN -

2 of Total 

Urban Rural 

60 
7 
5 
9 
3 

-
31 

90 
18 
i2 
19 
-

2 
r 

Note: Urban consumers are not predisposed to,prepare millet "old 
fashioned" way. Both urban and rural households arefer dry 
millet flour versus other forms.. 

Mechanical method of converting millet 

Everyday 

Several times a week 

At least once a week 

Several tImes a month 

Le.ea-. frequently 

Never 


Ed-product type 

Dry millet flour 
-Wet millet flour 

Mixed with corn 

Mied with peanut 

Mixed with rice 

Mized with other produc= 


Prepared Millet Couscous 

here Purchased: 

Open market 
.Other sources 

Never buy 


,Several times a week 
At least once a week 

Several times a mouth 
Less frequently 

Never buy 

6 
25 
21 

8 
37 

3 

47, 
30 
4 
4 

13 
2. 

12 
90 

6" 
279 

6 
9 

1 
95 
2 

-

8 

40 
2 
58 

12 
.91 
6 
15 
58 Not uinificant 
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Z Total
 
,Moroccan Couscous Urban
 

Where Purchased: 

Open market 50 
Boutique 4 
Coop 1 
SONADIS 4 
Supera rke t 1 
Other sources 3
 
Never buy 37 

Honw often Purchased4 

At least once a week 7 
13.Several times a mouth 

Once a mouth 11 
Leas frequently 34 
Never buy 37 

Stockin" of Cereals 

I Toca,. , 

Urban Rural 

Ri ce 

64 33
Yes 

36 67No 

Millet 

25 86Yes 
75 14No 

corn 

Yes 2 .. 2 
No 98 9B 

Row Millet Flour'a Use: n...Urban Poptiationu 

77Couscous 
Fritters, flat bread 6
 
Liquid porridge (ruy) 37
 
Heavy porridge (lax)
 

- Acceptance: 90%'- Very Good 
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Reaction to Millet Flour Quality Used for the Test 

Texture
 

OK 91 
Needs change 9 

.-t 

Granulation
 

OK 83
 
Needs change 17..".. 

Time to cook 

OK 92
 
Needs change 8 

Taste
 

"OK 92 
Needs change 8 

How Millet Flour Sell 

Less Costly than your Present Purchase %Total 
of Millet Flour 

Very vell • 82
 
Rather well 18
 
Rather badly -

Very badly
 

At the same Orice as you pay for Millet 
Flour
 

Very well 18 
Rather well 57 
Rather badly 2 . 
Very badly ---

More Expensive:. than your Present Putc.hase . .. 
of Millet Flour
 

Very well 4 .*
 
Rather weil . 15..
 
Rather badly ... 50
 
Very poorly 31
 

'I . . , ; : : . : . ,.,. ; ! ., . ' 



ANNEX J 

CONSMAER PRICE/RA MATERIAL 

RATIOS 

OF DIFERENT M FACTURED FOOD PRODUCTS 

Enclosed are analyses of the Consumer Price/Raw Material Ratio* of- five (5) 
pror-essed food products-all large volume productions-in the U.S. and Brazil: 

1. Tomato paste (Brazil) 1001500
 

2. General Foods/Minute Rice 100/463 

3. Bulk Macaroni" 100/214 

4. CSH 100/136
 

5. G.F. Maxweihouse Roasted 100/166
 

The difficulty in making judgment and comparisons Is that mark-ups as expressed
 

in 2 of raw material depend largely on the value of the raw material base, e.g.:
 

Tomato Paste - low value raw rmterial 100/500 

Vaccuum Packed Coffee . high value raw material 100/166 
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'M AO TN-"ZN 4-OZ. CONSMER" CA S 
70,000 TONS TOATO/V t 

tiCU-PEIXB 

., , I .- : .+. : .. :..*.-s-.. . - ":* " 0O0 ":" ' * e,..*? 

Can - Closure - Carton 	 120 

Reject 	 and R '0) 

Coast of inventory in 40% inflation( M) 4" ' 

Production,cost 	 353 " . 

Gross Proft (20Z) 	 71 

lv rih 	 -. -.. l0.; . 

indoLeask ir "l~rk-;w; " +22 ' + 

Retailer "ark-up 10 *, .%, +.. 44 . , • +, .. . J-- . .. " 

Consume:: Pice 

Note: 	 This is a "basic comodity" 'in Brazil. "Value added" is high 

because of extensive processing (evaporation from 4% to 282 

solids) plus the cost of small cans over an inexpensive raw 

material. If the raw material is "low cost" than all value 

added factors (labor, energy, packaging, freight) are high 

if expressed as percentage of the raw material. 
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M UL 'OOD 

Minute Rice 

Raw material 100., 

Processng 60 

Packaging 100 

Production cost 260 

Oroas Profit Margin (401)' 104 
36k:
 

Wholesaler Margin (122) 44 

Retailer M(argin (15%) .55 

463 

U.S. luxury-high margin convenience Product.
 

Brand leader.
 

Low value raw material.
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BULK MAC.011 

A. ARAZZO - BRAZIL 

1971-73 

1200 TOqS/MONTH SALES 

(NO- 3 I. G PRODUCER) 

Bulk packaging 


Returna 


•...... 

Production cost 


Average Freight 

Wholesaler (12) 


Retailer (18%) 

Consumer Price. 


Notes Basic ffanufacturod Coodity 

Large volume production/eale
 

Bulk package (20 lb. bags)
 

-. 

la w 

14 

3 

129 

10 

16 

33 

1, 

, -J 

Not seasonal r-a material - no major lveutory.cost 



BULX PROMUCTION,FOR US, GOVEMW1T CCC BIDS
 

.. (1968r7,2, eatiates)
 

KRASS .I1LLINQ/LA~IHOF1 

P.w materials 100 

Processing (dry blend) 4 

Package (overseas export bag) 

Groes Profit M(5) 6 

Price to Govertnzen at factor/ 130 

Competitive bids for US Govemment who wll distribute huge 
volume. No marketing expenses. 
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)AiW=L HOUSE, 

VAc=U PACkED coM. 
6'l ..C* 

iw Ilterial 100 

Roasting loss 22 

Proess 6 

Package 	 :8, 

.Production Cost...	 136 

G~i€a Profit (12)" '16
 

Wholesaler (4%) 6
 

Retailer (52) 8
 

Consumer Price 	 166 

lote: 	 Marktleader, huge Vollmes, U.S. consumer pack "cauoodity". 

Raw materiai "value" 'i high, thus value added in- proportion 

to rav material is low 


