
----------

-h

-,_,_
fl- .+...'m-i.+q w., 

-r.,. ..... .
.... 


44 r 1ii,. 

i- -1-1 M t....+ ++
... +.~........... ...++............... 

I ~ ~ ~ ~ i P . 

...."+ .] +.. " .+..b.h+"+T..+,+t . $r~~..,_ .. . .J-=!= . +-.. - 1t+" 


L 1 
___._ ....... .. ..... +... ;.f4:-i-ill..* +_____...
st stow 

. . '., 
...
.
.... . +......•_____-1_+:. -..T... 


v a~ 

... .... - ., + ' = +A....+ L+,... ...41: -_........ A> ++ " 


.a+.:--s
 .... .. ..[ . .... +"....."t..... . .. ..... . I ... .. 


,+............+i......:..= ;.:.:..:+*:':+F+:'T++I-B..++.+
.: F++ . - :"++ 


..........
...... 

- vnii:r 

I
- +u.. .. . .++ _z-+.== +L;+ + +- J{+L 4;'+ 
1.+ ISi............ =I= 


411 I. +: :r:I -tI :::IZ :::.: ::I:::::: : I:+..+::::: ::: vi; . 4~ . E- -I
7 '.r :LLn+. . .... ...... 


C+.+ :::.t_ ;+J .+:: +.3;++=+.
'=~~~~a,O +"+t:;:=::. +L+ .:+ . '" :-.: 
4 t . -
 I.. 4++.,: T.......... t ., a.......I F :1+;
 

... ... ..... L + . .I ........ .... . ... Z..:. . ...;l . . .u-- :..
 .!+-L... . . .. ..
 m+++++
Ol=+: ...
 
rj. i!4-:':. :
! ~~ ~:+-.:: ~++:; ~:,. ,4;9 f .P+ .. 4 - +..: - :;,.:+-+T:+ 

lIT Ii r44 .,.I+Z + ...j....P t ++t, ''suizr
A .... 

h++-
" -"--:---...
;#!:. !.::4-i-'i . F 'i;+! ..... 4 
I ~TI .. uzI I -iii4 .4ITI=..J1+++,~~ ~ ~~~~~~~~~6 ....'.:+-t-,...,::,:+f OF, +...
.. xi__. ++..
............
++~~~~~~~~~ ~~~~~ 

j- - ."iI..te. 

;4-i7.Ll"1 iaLIT4 jr:t : -.i'. 

,1, 1.1115;10 
E . A2.. 4 1Eli I 



SUMMARY 

Tae..
. .. .. .. . .. .. . . . . . . ... ..
....
INTRODUCTION 


I - GENERAL SURVEY 

1. Storage : Technical processes and structures ...... 2
 

2
 . Agro-climatology and storage 
...................... 
 5
 

3. Demography and storage 
............................ 
 9
 

4. Food supply and storage ........................... 
 13
 

5. Agriculture and storage
.......................... 
 18
 

6. Policy and development ............................ 
 20
 

7. Synthetic table and methodological research
....... 22
 

II - RECOMMENDATIONS AND PROPOSALS 

I. Storage functions ................................. 
 27
 

2. Proposal for alternative schemes ....................
28
 

3. Practical recommendations ......................... 
 35
 

CONCLUSION.................................................. 
 39
 

APPENDICES .................................................. 

41
 



PRELIMINARY NOTE
 

The present document follows a meeting of the C.I.L.S.S. select working
 
committee on marketing, storage and price problems, held in PARIS on
 
8th. September 1978 to discuss the initial report on 
cereal storage.
 

During this meeting, certain criticisms and remarks wer- expressed and it
 
became clear that it was essential to draw up a synthesis which would not
 

be confined to the matters dealt with in the report.
 

As 
a matter of fact, as some delegates pointed out, storage is only a part
 

of a whole from which it cannot be separated.
 

And so 
this synthesis has been compiled in the hope of satisfying this
 
requirement. It will be noted that we have ventured to widen the scope of
 
the debate by considering a strategy that goes well 
 beyond the mere field
 

of cereal storoge.
 



I N T R 0 D U C T 1 0 N 

In the field of general economy, especially as regards food economics, 

cereal storage plays an essential part in the marketing and the distribution 

chain. Indeed, it makes it possible to supply markets regularly in space and 

say to adapt supply to demand, thus often enabling pricescime, that is to 


to be stabilized.
 

the whole economic process from production to consumption is consi-
But, if 

dered, you can say that storage is merely a link in a chain or just 
one 

single part of the system often called : "Production - Marketing - Storage -

Transformation - Distribution" (1).
 

at the end of this vast study, which should
It is for this reason that, 


result in practical recommendations and proposals for a clearly-defined
 

the cereal storage question within
 strategy, it seems essential to replace 


its ecological and sociological context and to consider its organization
 

within the broader framework of long-term agricultural and food policy.
 

(I) See "L'gconomie des produits vivriers au SAHEL" par M. LABONNE, F. LAURET
 

et J.C. MONTIGAUD - INRA-Economics, ENSA Montpellier, 1977.
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I. STORAGE : TECHNICAL PROCESSES AND STRUCTURES
 

When you travel through the various districts in the SAHEL, the first thing
 

that strikes you concerning cereal storage is the large number of granaries
 

in rural areas and the lack of such installations, as regards quality rather
 

than quantity, in urban areas.
 

Country granaries
 

Grain storage in rural areas is a very old practice linked to the time when
 

peasants settled in one given place, and one that enjoys well-tested expe

rience. The technical processes used for making these granaries -materials,
 

shapes, dimensions and lay-out- reveal a considerable capacity making use
 

of local resources and an architectural design that is both aesthetic and
 

efficient.
 

The capacity of these granaries also show that volumes and weights have
 

been accurately estimated. Thus, the granary built in "secco" -braided
 

vegetable fibres- comprise double the volume of those built in "banco"
 

-pugged earth- to contain the same quantity of millet or sorghum ; in the
 

first case, it is a question of ears of grain, whereas in the second of
 

threshed grain, as the granary built in "banco" is stronger and more her

metic. On the other hand, the capacity of country granaries corresponds
 

to the minimum requirements of members of a family, i.e. about 200 kg of
 

grain per person.
 

In the event of a surplus crop, if a new granary is built with local
 

materials that cost nothing, it will be possible to store the grain in the
 

village, instead of selling it hurriedly often at a low price.
 

Public warehouses and private storehouses
 

It was more especially during and after the great drought in the years
 

1972-1974 that public authorities started to study the question of supplying
 

their country with new means of storage. The areas equipped in priority were
 

the rural regions that had suffered most from the drought, and above all
 

urban centres.
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These warehouses usually consist of big metal sheds with cement floors and
 

walls composed of blocks or metal sheeting. Sometimes, they are fairly low
 

shelters made of all-metal prefabricated parts, or sometimes big round
 

plastic tanks (butyl, etc.), supported all round by a rigid wall and with
 

a done-shaped canvas cover. The latter two types of silo are very hermetic,
 

but they are somewhat inconvenient as regards handling ; they are often kept
 

for storing stand-by and emergency stocks.
 

The design of these different storage buildings is not always suitable for
 

the particular conditions prevailing in tropical regions. The confined
 

atmosphere (inert gas) enables the grain to be kept in a heathly state at
 

little cost, but the grain must be completely dry, which is not always the
 

case in damlr regions. On the contrary, whereas the natural ventilation,
 

in classic-type shelters for example, helps the grain to dry, it reduces
 

the efficacity of anti-parasite-treatments, as it is difficult to close the
 

various apertures hermetically.
 

Whereas bulk storage presents great advantages, bags often have to be used
 

for handling and transport reasons : the labour available is abundant, quan

tities are often small and mechanical means are costly. But it must not be
 

forgotten that bags are also expensive and somewhat fragile. It therefore
 

becomes a matter of cost price and accounting.
 

Management problems are extremely delicate and often leave a lot to be
 

desired. The reason for this lies essentially in the public storage struc

ture. Various States have set up cereals boards directly under their control
 

and these boards are responsible for collecting, storing and marketing the
 

cereals. Unfortunately, the means available make it difficult to achieve
 

targets : insufficient credits, transport means and sometimes storage ; the
 

long time required for obtaining decisions and information, slow communi

cations. This often means that the boardsabandon their initial target and
 

their market-regulating role and devote themselves essentially to the mana

gement and distribution of food aids.. For their part, the producers become
 

discouraged and turn to the private merchants, whose function appears all
 

the more important as it had been disregarded for so long.
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Sectors and systems adverse ? 

This experiment may be salutary and provide an opportunity to underline the 

danger of the traditional opposition between "public" and "Private", likewise 

between "modern" and "traditional". There can be no question of contesting 

the right of States to control their populations' regular supplies of essen

tial goods at reasonable prices and to ensure that sufficient reserves are 

available in the event of famine or in an emergency. This latter point is 

capital in the SAHEL region, and it is easy to understand why public autho

rities want to maintain control of the organization of emergency storage. 

But in so far as marketing and transporting current stocks are concerned
 

it is almost impossible for a government body to have the flexibility
 

required to take the following into account : the variation in the flow of
 

merchandise, the fact that homes are scattered over a wide area, the diver

sity in social situations and the distances to be covered, not to mention
 

the state of the roads. This is why it seems advisable to try to find solu

tions using both "public" and "private" enterprise in a complementary manner.
 

The former is better placed for the purpose of providing information and
 

for organizing the transport of merchandise on a national and regional scale,
 

whereas the latter can play the same role very efficiently at more local
 

level, thanks to its exceptionnal and inexpensive network of relations. In
 

order to avoid abuses, especially between crops and in periods of penury,
 

the executives on the boards should watch the movement of prices on the
 

market and be allowed sufficient initiative to intervene in the trading cir

cuit with the stock for which they are responsible.
 

This pre-supposes that the principal urban centres or the main market centres
 

are equipped with storage capacity and that the staff of these boards has
 

been given sufficient responsibility and been trained accordingly. This
 

training, so useful for accountancy management and preserving stocks, could
 

be otrered by the State to any persons requiring it, whether producers or
 

merchants, ircluding any of them who wanted to get together and organize a
 

co-opera tive. 

In this way, far from cutting itself off from traditional and private sphere
 

-peasants and merchants- by opposing it to the modern public world- -towns

men and civil servants-, the State would ensure the nation's progress and
 

really fulfil its public service task.
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2. AGRO-CLIMATOLOGY 
AND STORAGE
 

Since storage is merely a link in the overall food supply system, it must
 
not be separated from the whole and especially not from the basic elements,
 
which are 
"upstream production"and "downstream consumption". Now these two
 
factors depend on their geographical and human situation to 
an enormous
 
extent. This is why the cereal storage question must be studied in conjunc
tion with the agro-climatic characteristics of the SAH.T. countries and with
 
some aspects of their demographic and sociological evolution.
 

It is customary to divide 
 the SAHEL up climatologically into irregular ho
rizontal strips depending on the isohyets, that is to say curves illustrating
 
the average amount of annual rainfall (1). And so, the SAHEL is said to cover
 
an area between 200-300 and 700-800 mm. This geographical region represents
 
essentially the SAHEL climate, that is to say a long dry season without any

rain for from 8 to 9 months, and a rainy season during the winter lasting
 
from 3 to 4 months.
 

However, these climatic limits are not clearly defined and can vary from one
 
year to another. This is why two or three regions of the SAHEL type can
 
usually be distinguished, i.e., 
from North to South : the Sahara-Sahel region (between

isohyets 200 and 400 mm), the Sahel region and the Sahel-Sudan region (between 800
 
and 1000 mm).
 

These regions also enable the "Sahel countries" to be classified according
 
to the size of their surface area compared with the rest of the national
 
territories. And so, Mauretania and Niger, the countries extending deepest

into the Sahara, are called "Sahara-Sahel,, ; on the other hand, Senegal and
 
the Upper Volta are labelled "Sudan-Sahel", and, between the two, Mali and
 
Chad are marked by the 
three types of climatic conditions. Two other members
 
of the C.I.L.S.S., 
Gambia and the Cape Verde Islands must be added to these
 
six countries, but they are so particular that they must be considered sepa
rately.
 

(1) It is perhaps interesting to recall the meaning of the word "SAHEL".
It comes from Arabic and the word means "edge, shore, coastal region".
Traditionally, it was applied to 
the hills on the coast along the Mediterranean shore, and, by anatogy, it became applied to 
the Southern
edge of the Sahara desert, at the risk of confusion and w "ing essential
differences : a ccontinental "shore" and not a maritime on 
 an arid zone

and not a fertile one. 
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Soil fertility naturallr depends on these climatic conditions. A mere glance
 
at the map of the SAHEL regions (1) shows that only the Southern part of
 
these countries benefits from a higher rainfall, and this in a very unequal
 
manner. The Upper Volta and Senegal enjoy the Sudan climate on a large pro
portion of their territory, and Gambia even more, which is entirely in 
the
 
Sudan region. Thus, agriculture is prosperous and there are often surplus
 

crops.
 

Mali and Chad are already less favoured, although their Sudan edge is not
 
negligeable. As for Mauretania and Niger, they are entirely subject to 
the
 
Sahel climate, where the soil's semi-aridity and evaporation make agricul

ture precarious.
 

Traditionally, the fallow rule allowed the soil 
to rest and resist erosion
 
by wind and rain. Likewise, animal migration in the most arid areas, and
 
the fact that the pastoral people are semi-nomadic, made it possible to
 
preserve pasture lands. But, 
little by little, the region of fragile lands
 
protected by the fallow system became smaller, and stock rearing became
 
more irtensified owing to demographic pressure and economic necessity, not
 
to mention the concentration of men and animals that occurred during the
 
great drought in the recent years.
 

The result is that the soil often becomes completely exhausted. This is
 
further aggraved by greater vulnerability to over-pasturing and erosion
 
risks, and a fall in agricultural productivity may occur.
 

In view of this, great efforts are being made to 
use water resources to
 
maximum advantage. Surface networks come to mind first. Some countries are
 
favoured in this respect and they are often the 3ame 
as those favoured by
 
climatic conditions : Senegal and Gambia, on the one hand ; Mali, Upper
 
Volta and Chad, on 
the other. Major works in the main valleys have either
 
been decided on, or are already being undertaken ; these works should help
 
Mauretania and Niger to 
increase their agricultural potential thanks 
to
 

irrigation.
 

(I) See the agro-climatic map in the Appendix. In this connection, it is 
also
useful to mention the importance of meteorological information and the
research work carried out in this field. At least, attention should be called
to an agro-meteorological program and a permanent observation system at present

being set up in the Sahel region of Africa.
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Furthermore, it is said that the 
reserves of underground water supplies
are bigger than was once 
thought, even in the desert ; the
to same applies
the Cape Verde Islands, where rainfall has been almost insignificant
for more than ten years. The problem of making good use of thesesupplies wateris more particularly a matter of power, and great reliance isnow being placed on 
solar energy, the use 
of which has already proved
 
very positive.
 

But,when the various countries in the Sahel are compared and theirpective chances assessed, it becomes obvious that some 

res

other distinction
must be made and one which marks 
them deeply, namely the distinction between
inland and coastal areas. This 
is a geographical distinction and not
matic one, a clia vertical one 
rather than a horizontal one, which has 
a considerable influence 
on the evolution and development of these countries and
on 
their capacity 
to defend themselves -and 
to store- in 
the event of an
 
agricultural calamity.
 

The four inland countries 
: Mali, Upper Volta, Niger and Chad, are
dependent totally
on neighbouring countries for their relations with the non-African
world and even with part of the African continent. Whereas Mali and Upper
Volta have railways linking them to 
the sea, and good roads
coast, Niger, and even more 
to the South
 

as a large 
Chad, remain entirely hemmed in ; especially
part of their territory extends Northwards, in the opposite direction to the main trade and communication routes 
leading to the South
 

coast and the outside world.
 

This is mainly due 
to the physical obstacle represented by the Sahara,
although modern roads 
are increasingly improving the traditional links
wi.th 
the Northern part of the continent.
 

In this connection, the countries with a coastline 
can establish exchanges
with the outside world without difficulty. Senegal, which enjoys the advantage of the big port of Dakar, has developed 
a good road network in addition
to its railways and waterways. Gambia has no problems with supplies for inland
areas 
thanks 
to its navigable river. Mauretania is busy developing its port
installations, 
and especially carrying on 
the development of the main road 
NOUAKCHOTT-NEMA. 



As for the Cape Verde Islands, their excellent air and sea transport system 

makes regular links throughout the archipelago possible. And so, whereas 

this year Cape Verde has only produced a minute proportion of its food requi

rements, it hase experienced no supply problem. The same applies to Senegal, 

Gambia and Mauretania. 

On the other hand, inland countries, which were less affected this year 

by the drought than the coastal region, experienced difficulty in receiving 

help from outside in good time. Indeed, it is not enough just to transport
 

food to capitals or big towns, where the big communications network usually
 

ends. They must be conveyed to the main villages in distant regions by
 

means of a network that is often only practicable in the dry season.
 

This illustrates the importance of transport in the matter of distribution
 

and also storage. In fact, at each unloading, delivery and forwarding
 

point, it is essential to have storage capacity in proportion to the vo

lumes handled and in relation to transport or delivery dates.
 

Up till now, Government authorities seem to have concentrated on equipping
 

towns and urban centres with modern warehouses, as the map in the Appendix
 

confirms. A few storehouses have also been built in centres in the regions
 

most vulnerable to drought. These installations have been more particularly
 

used to store emergency cereals sent from abroad. Since the end of the drought
 

years, it seems that many of these outlying storehouses are empty.
 

During this time, producers continue to store their crops in traditional
 

granaries. These storehouses are a familiar sight in th2 countryside
 

and harmonize very well with local dwellings. Just as their materials
 

reveal local natural resources, so their volume and number illustrate the
 

degree of agricultural prosperity of a small region or even just a valley.
 

For example, it is difficult not to be amazed by groups of big round
 

stores in "banco" on the edge of the villages in the Haoussa country
 

or by the elegant granaries mingling with the dwelling huts in the Dogon
 

country. Logically, it is in the Sahel-Sudan region, like South of
 

Bobo-Dioulasso, or in the more irrigated areas like the internal delta of the
 

Niger river in Mali, that these concentrations of grain storESwill be found,
 

recalling what some people have called "the granary civilization".(')
 

(I) See Jacques MAQUET, Les Civilisations Noires, Marabout Universit6, 

Verviers (Belgium), 1966.
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The heterogeneity of the form and volume of these Sahel granaries makes 

it impossible to estimate the storage capacity they represent ; some bins 

in "secco", for example, only .vontain a few bags of grain, whereas the 

Haoussa granaries can contain several tens of tons. However, it is known 

that they contain at least the volume of one average year's crop. This 

gives an idea of the economic and social importance of the traditional 

village storage system. 

At a time when the urban population is increasing faster than the rural
 

and agricultural population, and when diets are developing in a parallel
 

manner, the previous remarks should not be forgotten when it comes to or

ganizing a storage system. Whether it be a matter of methods, dimensions
 

or location of storehouses, all research work should take the following
 

into account : the three different types of production regions - balanced
 

regions, regions showing short crops and regions producing a surplus-,
 

distances and means of access,market centres and consumption areas.
 

3. DEMOGRAPHY AND STORAGE 

Whereas it has been difficult up till now to put much faith in statistics
 

established by Sahel countries, it must be honestly admitted that the
 

situation is improving and that some figures are more credible than for

merly. This is notably the case in the field of demography. But the impor

tant aspect of periodical statistics is the trends they reveal and the de

grees of evolution they indicate. Thus, the table hereafter(1gives the
 

growth of the population in the seven Sahel countries : between 1970 and
 

1975, the total population increased by 2.5 % and the rural population by
 

2.2 %. However, the urban population increased by 5.1 %, i.e. more than 

double in percentage. According to the forecast issued by the F.A.O., this
 

trend seems to be falling off, as the figures will be respectively : 3.0
 

2.4 and 5.2 % in 1990. 

It is also possible to observe the differences in demographic evolution
 

between the countries. At present, it seems that CHAD has the greatest growth
 

rate in the three sectors under consideration. However, in 1975, its rural
 

(I) Table n* 1, page 10 
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TAB LE No I 

POPULATION OF THE MEMBER COUNTRIES OF C.I.L.S.S. IN 1975
 

(Urban, rural, total) -Estimate - (1 000 M.)
 

CAPE VERDECA VED CAMBIA MALI MAURETANIA NIGER SENEGAL CHUDP 
ISLANDS 

URBAN POPULATION 
 80 61 762 146 429 1 262 583 


RURAL POPULATION 210 
 418 4 906 1 184 4 150 3 190 
 3 616 


TOTAL POPULATION 
 290 479 5 668 1 330 4 579 4 452 4 199 

% RURAL/TOTAL 72.0 87.3 86.5 89.0 90.6 71.6 86.1 


Annual growth rate in 

1970-1975 (%) 

URBAN POPULATION 
 4.1 4.6 5.6 5.4 4.3 7.2 


RURAL POPULATION 
 2.0 2.0 2.2 2.4 1.9 2.3 


TOTAL POPULATION 
 - 2.2 2.3 2.6 2.7 2.5 2.9 


SURFACE AREA (1 000 Km2) 4.03 11 
 1 240 1 031 1 267 
 196 1 284 


DENSITY (M/Km2) 72 
 43.5 4.5 1.3 
 3.6 22.7 3.2 


SOURCE : F.A.O. - "Perspective study on Agricultural development in the 
sahelian countries, 1975-1990" Rome, 


For the Cape Verde Islands, various sources.
 

UPPER TOTAL 

VOLTA 

502 3 825 

5 556 23 230 

6 058 27 055 

91.7 84.3 

5.3 ?.1 

2,2 2.2 

2.4 2.5 

274 5 307 

22.1 5.S 

1976 - Vol. I 



population represented 86.1 
% of the total, whereas for Senegal this figure
 
was 
71.6 %. The Upper Volta appears at the bottom of the list as 
regards
 
urbanization, as 
its rural population represents 91.7 of the 
total population.

Besides, it appears that the Upper Volta is the most densely populated coun
try in the Sahel region with a total of six million inhabitants, closely
 
followed by Mali. But the same does not apply to their demographic density
 
whereas this is 4.5 M/Km2 in Mali, it attains 22.1 M/Km2 (men per Krn2) 
in
 
Upper Volta, almost as much as 
in Senegal ; this clearly illustrates the
 
incidence of the climatic situation (Sudan part). Only Gambia exceeds them,.
 
but its territory is very small. As far as 
the Cape Verde Archipelago is con
cerned, its population density 
seems exceptional (72 M/Km2) (72 
men per Km2),
 
as is its geographical situation, and enables the gravity of its present
 
food supply difficulties to be assessed better.
 

If reference is now made to the Table hereafter ( 1)
 , it is possible to obtain
 
an idea of present or future storage capacities compared with the population
 
of the countries. In percentage terms, the Cape Verde Islands 
seem the best
 
equipped (103.3 Kg, per inhabitant) and Chad (4.9 Kg.) 
the worst equipped,
 
that is to 
say the two extreme countries in respect of 
an outlet to the sea
 
this contrast is perhaps not fortuitous. Senegal and Gambia seem more favoured
 
compared with the other continental countries. Nevertheless, in so far as 
urban
 
zones are concerned, Niger Lind 
the Upper Volta seem to be better equipped than
 
Senegal and Mali.
 

If the storage capacities are measured by the number of days' reserve 
supply

for the total population, greater homogeneity can be osberved, apart 
from
 
Chad, with a low position, and inversely Gambia and the Cape Verde Islands.
 
The average cover represents about one month (the 
case of Mauretania, and,
 
better, Mali). On the other hand, far greater disparitycan be observed in
 
respect of the urban population alone. in point of fact, it is difficult
 
to compare these figures owing to the diiEerence between the average cereals
 
consumption rates per country and the ur.certainly of these rates. Their
 
interest lies more in the 
fact that the storage under consideration here
 
is official storage euitrusted to public bodies and in underlining that
 
States have so 
far ess,ntially devoted their efforts to food problems in
 
urban centres. 

(1) Table n 2, page 12 



----------------------

N0TABLE 2 

OFFICIAL STORAGE CAPACITY IN THE SAHEL REGION
 

Storage 
 Population Consumption Storage 
 Possible
capacity 
 (a) capacity reserve in
000 T. (e) millions) (Millet/ 
 per head days
Sorghum + (Kg)
 

Pre- Plan- rice)
 
sent ned Total Total Urban (Kg) Total Urban Total Urban
 

UPPER VOLTA 
 52,0  52.0 6.1 (0.43) 
 137 8.5 (120.9) 23 (322)
 
NIGER 
 82.0 10 92.0 1 5.2 (0.42) 192 17.7 (219.0) 39 (416) 

88.75
MALI - 88.75 6.3 (1.00) 143 14.1 ( 88.75) 36 (226)
 

21.0 -CHAD 21.0 4.3 (0.60) 152 
 4.9 ( 5.0) 12 (84) 
MAURETANIA 14.0  14.0 1.5 (0.30) 
 115 9.3 ( 46.7) 30 (148) 
SENEGAL 127.0 
 - 127,0 5.1 (1.53) 179 24.9 ( 83.0) 51 (169) 
GAMBIA 20.9 I 14.5 35.4 0.5 (0.13) 
 179b 70.8 (272.3) 149 (555c)
 
CAPE VERDE ISLANDS 
 22 9 31.0 0.3 (0.08) 182 (maize, 103.3 (387.5) 207 (777d
 

wheat,
 
rice)
TOTAL 407.65 33.5 i61.15 29.3 (4.49)
 

(a) Source : BIRD 
(b) Figures for Gambia not available ; it is supposed that 
they are the same as 
for Senegal.
c) This figure is deceptive, there is 
a large number of peasants in Gambia, who, like nmarly all the urban population,
consume grain without being producers.
(d) As previously, many rural inhabitants in the Cape Verde Islands 
are not agricultural producers, which lends litte
little significance to 
the figure for reserves in urban areas.
 
(e) In the process of being built 
or already financed.
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This is clearly illustrated in th agro-climatological map mentionned previouly
 

by examining the places where storage installations have been set up, it is
 

possible to get a fairly accurate idea of where the urban population is. It
 

appeared advisable to add a map(l)showing the population figure for each
 

region per country, so as to compare the demographic density between country
 

and town areas, between the rural population and the urbar population.
 

4. FOOD SUPPLY AND STORAGE 

Problems of consumption must now be discussed. It is known that the basic 

food in the Sahel consists of cereals ; at least a. far as sedentary popu

lations are concernedfor shepherds and stock breeders consume more meat and
 

milk products, and nomadic groups consume large quantities of milk also.
 

This first observation PI.ready explains that sedeni':y farmers are more
 

vunerable to climatic hazards and risks of scarcity than people on the move.
 

Indeed, they cannot change their region and do not have any considerable
 

food resources apart from food crops, mostly cereals.
 

Customs in the matter of food and social traditions must be taken into consi

deration. Meat is generally kept for special circumstances, for example feasts
 

or entertainment ; but it is a question of chicken iaeat or small cattle meat.
 

Adult cattle, often entrusted to shepherds, are considered as items of pres

tige and long-term capital, designed for exceptional purchases or very big
 

festivities.
 

However, some products accompany the basic dish 4n the form of vegetables
 

and condiments and produce additional food (ground-nuts, fruits). They can
 

act as replacement products ; this is the particular case with "niebe" and
 

"fonio", which the women often keep for the period between crops .
 

The following table gives an idea of how the food intake is composed in the
 

various different countries.(2)
 

(1) See the second map in the Appendix
 
(2) The Cape Verde Islands are missing, as they were not yet a member of CILSS.
 

°
 Table n 3, page 14
 



TABLE No 3 
CONTRIBUTION OF ENERGY PER PERSON AND PER DAY OF THE VARIOUS GROUPS OF FOODSTUFFS 

IN THE DIFFERENT COUNTRIES AND THE PERCENTAGE OF THIS CONTRIBUTION IN THE TOTAL RATION 

Cereals including 
illet and sorhum 

Roots and tubercles 

Sugar 

Leguminosae 

(Vegetable substances) 
Oil-yielding products (1) 

Vegetables and Fruit (2) 

Animal products (3) 

SENEGAL GAMBIA 
------------------ -VOLTA 
Cal. % Cal. % 

-- _---

1 809 66 1 822 72 
882 32 852 34 

116 4 44 2 

178 6 98 4 

49 2 24 1 

308 11 418 16 

23 ! 20 1 

254 9 109 4 

MAURETANIA 

Cal. % 
-.----

1 298 60 
936 43 

12 I 

211 10 

68 3 

45 2 

40 2 

504 23 

MALI 

Ca z 
-

692 76 
1 328 59 

78 3 

49 2 

41 2 

175 8 

22 1 

178 8 

UPPER 
-----

Cal. % 

1 421 75 
1 217 64 

38 2 

21 i 

190 10 

127 7 

15 1 

77 4 

-

Cal. 

---

706 
1 627 

100 

27 

131 

80 

15 

196 

%

1.---
76 
72 

4 

1 

6 

4 

1 

9 

CHAD 
Cal. 

-------

1 583 
1 450 

74 

45 

213 

338 

29 

164 

65 
59 

3 

2 

9 

14 

1 

7 

TOTAL 2 737 2 535 2 178 235 1 889 255 2 446 

(1) Including vegetable oils. 
(2) Including spices . 

(3) Including butter and animal fats. 

Source : Nutrition Division, FAO 
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On this table, it is easy to note the marked inequalities existing between
the different countries. But the latter do not coincide exactly with the
previous divisions. Indeed, whereas Senegal and Gambia are still privileged,
Chad follows them closely, way ahead of Mauretania, which is less well placed than Niger 
and Mali, the last country being in this case Upper-Volta.
The first explanation that comes to mind is proximity to water and fishing
possibilities, whether they be maritime as 
for Gambia and Senegal, or in
lakes and rivers for Chad, Niger and Mali. This may be deemed confirmed
by the fact that fish consumption is very low in Mauretania and fishing

is no significant in Upper Volta.
 

The table shows that the other sources 
of food are mainly sugar, oil-yielding
products and animal products, including fish. The distinction between coast
and inland then appears, adding Chad to 
the first category, as 
this country
is rich in oil-yielding and vegetable products.
 

This distinction would doubtless be still more patent if consumption in the
main towns in all the countries were compared. Failing this study, it is at
least possible 
to study the evolution of food habits in urban areas.
 

It only requires a short stay in the capitals of the Sahel region to 
see that
more 
and more bread is being sold. The same 
applies to rice, especially in
countries on 
the coast and in Chad, as 
the following table shows. ( )
'

But it must also be noted that maize holds a non negligeable rank -practically
on equal terms with wheat- mainly in Senegal, Mali and Upper Volta. This proves

the increasing importance of maize in food supply of Sahelian Populations both
on the coast and inland, and the future development of this cereal becauseits production (it ofrequires less water than rice and is better adapted thanwheat) and consumption (couscous and broken grains that may be compared with
those of rice and wheat) in the Sahel countries.
 

(1) Table no 
4, page 16.
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TABLE No 4 

CONSUMPTION OF CEREALS
 

Estimates - (kg/person/year)
 

MILLET/
WHEAT MAIZERIE 
SORGHUM (a) 

CHAD 7 3 2 145 

MALI 20 3 10 123 

MAURETANIA 17 14 2 98 

NIGER 6 1 2 186 

SENEGAL 56 22 15 123 

UPPER VOLTA 4 5 10 133 

GAMBIA AND Not spe-

CAPE VERDE ISLANDS cified 

TOTAL 110 48 41 808
 

SOURCE : BIRD - West African Food Grain Study - Washington 1976 

(a) including all the other cereals, such as Fonio.
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The main rice consumer -ountries are also countries that produce and even
 
export rice, but they also have 
to import some. This is 
the case especial
ly with Senegal, which sells its better quality rice and buys broken rice.
As for wheat, it is 
almost entirely imported. This 
is why they are expen
sive foodstuffs, especially bread which is 
a transformed product.
 

But nevertheless, rice and wheat consumption is rising, 
as a recent survey

carried out 
by "L'Office de Recherche pour l'Alimentation et 
la Nutrition Africain
in Dakar has proved. The 
interest of this thorough survey, carried out not
only in Dakar but also in 
two small towns 
inland, Louga and Linguere, lies
in the fact that 
it studied family expenditure by income 
layers. Now, the
results were practically identical for the different layers 
: out 
of a total
expenditure 
on cereals, representing almost 30 
% of the amount spent 
on
food, rice and wheat together represent practically 90 % (89.5 exactly,

i.e. rice : 16.9 
+ w'.eat 
: 9.7 
= 26.6 %, compared with a total consumption
 
of cereals of 29.1 %).
 

-
These figur
 should throw light on the extent and rhythm of the evolution

of feeding trends. Of course, all Sahel countries have not reached the 
same
level 
as Senegal, where the national dish is 
rice with fish. Nevertheless,

these figures confirm the tendency that can be 
seen 
to be spreading in urban
 
Sahel 
areas, before they slowly reach rural districts.
 

This is why these results should not be forgotten when discussing agricul
tural production and policy
 

(1) See O.R.A.N.A./F.A.O. "Enquete de consommation alimentaire et nutritionnelle"
Dakar, Senegal - June-July 
1977" - Dakar, May 1978.
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5. AGRICULTURE AND STORAGE
 

With agriculture, we come to 
the main factor in the overall food supply

system referred to above, production. All the 
links in the chain depend on
 
it. It 
is really the source 
of food.
 

Now, as is well known, this production only just satisfies requirements and
 
is often insufficient for them. This is 
a precarious and unstable situation,

which the inhabitants of the Sahel regions have experienced for a long time,

and whose traditional "dry" agriculture depends entirely on 
the rainfall(').
 

It had been hoped that new methods, especially those introduced since inde
pendence, along with productivity programs, notably irrigation 
 would have
 
made it possible 
to change this dependence and fragility. Unfortunately,

whereas some progress has certainly been made, it hase not been sufficient
 
to improve the situation, but only to 
follow the population increase, 
as the 
table on the following page shows . deed, while these figures are 
not
 
quite exact, they do show that the annual productioa per person was 
roughly

the same in 1975 
as it was in 1970, if not slightly lower (i.e. 
175.7 Kg as
 
against 176.3). 
Now, 1975 was considered a good year, coming after the deficit
 
during the great drought.
 

Demographic growth has other consequences, in particular on deforestation
 
and on the extension of herds, above all small cattle 
; this leads 
to over

grazing. But it does 
not explain everything. The stagnation of(3)

productivity that often has agricultural


to be deplored proves that, over 
and above defi
ciencies of a technical nature, 
two essential factors had perhaps been over
looked 
: soil capacity and the co-operation of men.
 

As stated above, 
the fragility of the 
soil in Sahel regions meant that they

could only continue to exist 
thanks to the 
fallow system. The reduction or
 
suppression of this practice entails consequences that it is difficult to

remedy, especially when it is 
a question of very arid soils in the Northern
 

(1) Hence, in parentheses, the importance of granaries which, when the
harvest is good, make it possible to establish reserves against bad
 
years.
 

(2) Table n' 5, page 
19
(3) See, for example, Vol. I of "Perspective Study" by the F.A.O., 
already

referred 
to, page 86.
 



TABLE No 5 

POPULATION, CONSUMPTION AND PRODUCTION IN 1970-1975 

1970 CAPE VERDE 
ISLANDS 

GAMBIA MALI MAURETANIA NIGER SENEGAL CHAD UPPER 
VOLTA 

TOTAL/GENE 
RAL AVERAG 

POPULATION 429 5 047 1 171 4 016 3 925 3 640 5 384 23 612 
(thousands inh.) 

CONSUMPTION 74.4 903 158 696 739 624 802 3 996.4 
(thousands of tons) 

PRODUCTION OF CEREALS 71 852 84 1 139 500 650 867 4 163 
(thousands of tons) 

Production/Population 
ratio: quantity avai- 165.5 168.8 71.7 283.6 127.4 178.5 161 176.3 
lable per head per annum 

1975 

POPULATION 290 479 5 668 1 330 4 579 4 452 4 199 6 058 26 855 
(thousands of inh.) 

CONSUMPTION 52.8 83.2 1 025.8 183.1 798.8 855.7 728 912.6 4 640 
(thousands of tons) 

PRODUCTION OF CEREALS 12 64 1 125 30 864 753 634 1 239 4 721 
(thousands of tons) 

Production/Population 
ratio : quantity avai- 41.3 133.6 198.5 22.5 188.7 169.1 151 204.5 175,7 
lable per head per annum 

SOURCES - For population and consumption : F.A.O. "Perspective study". Vol I, II and III (Statistics and forecasts) 1976. 
- For production : Report and drawn up by C.R.E.D./Michigan, Vol I (from F.A.O., B.I.R.D. and F.M.I. sources) 1977. 
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part of the Sahel region. Irrigation is one 
of the means of improving crops,
 
but it requires costly investments.
 

An economic problem therefore arises and this is perhaps the moment to bring
 
up a controversial question, namely relativethe merits of "paying crops" and 
"food crops" . Following the commercial and colonialist custom of the
 
colonial period, the governments of Sahelian countries continued to 
encou 
rage the growing of crops for export by favouring them by all kinds of techni
cal, financial, administrative and commercial advantages. The consequence was
 
that cereal crops were often treated as poor relations : land of inferior
 
quality, less work, no fertilizers, no irrigation.
 

The great drought was 
the occasion when peasants started to consider matters
 
they had debts (various investments) and the 
reserves in the granaries had
 
vanished. And so, 
some of them began to change their methods and to give prio
rity to food crops, henceforth considered as "paying" crops.
 

Public Authoritics should give producers real incentives -in both financial
 
and technical fields-
 (by providing information on crops, farming methods,
 
seed, tools) so as to encourage them to intensify and improve their food crops.
 
They would thus help public opinion to discard this out-of-date opposition and
 
to understand that the solution does not lie in sterile competition between
 
two 
types of production, but in developing them side by side in a complementary
 
manner. They would also, above all, enable farmers to regain confidence in
 
themselves and in the State, and to find 
a place worthy of them in the nation
 
and in its development work.
 

6. POLICY AND DEVELOPMENT 

Whereas it is indeed a question of the Sahelian countries ensuring their econo
mic and social progress, this must not be achieved to the prejudice of their 
independence. Now, food security is surely the first condition of liberty. 
This is why promotion of a vigorous agricultural policy must be 
a priority
 

task.
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In saying this, we are not moving away from storage problems. The proposals
 

for setting up a system or strategy which we considered had to take two main
 

hypotheses into account, either a chronic deficit as at present, or
 

self-sufficiency in the matter of food supplies. As there cannot be any ques

tion of accepting the first, which would bring penury and loss of indepen

dence, it seems that the second is not "sufficient" ant that it will be
 

necessary to turn to a third option : production of a surplus. Indeed, if
 

big cereal producing countries are self-sufficient, it is because they have
 

a surplus or because of the extent of that surplus. (1)In other words, self

sufficiency pre-supposes the usual existence of surplus.(2)
 

There remains the question of the use of these surplus. Apart from consti

tuting or re-constituting as big reserve as possible, following the good
 

old peasant tradition, a factor in the answer is already supplied by the
 

tests and the first efforts to transform local cereals : millet and sorghum 

flour used in making bread, millet couscous, various preparations based on 

sorghum, etc...
 

All these prospects may appear optimistic or even illusory in the face of the
 

trends mentioned above and the weight of foreign influences. But perhaps too
 

little faith has been put in the deep aspirations of men and their desire
 

to shoulder their responsibilities. Traditional storage is a good example
 

of this : it provides peasants with a means of ensuring the livelihood of 

their families and thus achieving dignity, not to mention pride in being able
 

to feed his fellow beings ; to the men who build the granaries, it provides an
 

opportunity to exercise technical skill ; to the women, who manage the employ

ment of the grain, it brings authority ; on the head of the family, it confers 

power, the power to control his production, and social prestige that embraces 

all the family. All these values must in no case be ignored when talking of or

ganizing and setting up a grain storage system.
 

Rather than searching to affirm their power at all levels and at any price
 

would it not be to the greater interest of government authorities to encou,

rage and support all genuine steps taken in the matter of training research,
 

(1) The case of the U.S.S.R. is enlightening in this respect.
 
(2) This is the case of the USA which have understood that with agriculture
 

showing a surplus intentionally, they can thus have powerful cards for
 

economic (monopole, dumping. and political pressure ("the food weapon").
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creation, exchange and partnership, which denote a people's vigour, and
 

without which no durable promotion nor any real community are possible.
 

7. SYNTHETIC TABLE AND METHODOLOGICAL RESEARCH 

A recapitulative table of the means now available and the theoretical sto

rage requirements in the Sahelian countries will make it easier to under

stand the capital relationship existing between basic consumption and
 

cereals storage in any one given country
 

7. 1 Hypotheses and Parameters 

This table has been essentially based and compiled on what is called
 

the "security co-efficient" ; it is the basic factor in all calcula

tions.
 

Fixed in an arbitrary manner by the conditions governing supplies in each
 

country, that is to say mainly climatology, and means of access and trans

port (distances and time), this term expresses in percentage for the capa

city of a country to cover its normal requirements in the matter of food 

supplies. And so, for example, compared to theoretical security of 100 %, 

it is estimated that Senegal has a guarantee of 90 %. To attain complete 

security (100 %), Senegal will therefore have to have an additional reser

ve of 10 % available, i.e. a cover of 100 + 10 = 110 %. 

( 

Hence the establishment of a compensation rate it is a multiplication
 

factor that ensures supplies, for example a security stock of 100 %, that 

is to say it compensates for the margin of insecurity ; thus, in Senegal, 

this rate is 110 %. 

(1) See table n* 6, page 24.
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Regulating stock and security stock
 

The definition of different types 
of storage and their functions 

will be
 

a matter of
 
given hereafter. It should be 

recalled here that it is solely 


public enterprise storage. This 
is why only urban consumption has 

been
 

considered in conneztion with 
the regulating stock, whereas 

the security
 

stock concerns the total consumption. In order to 
be able to estimate the
 

a basic figure of 25 % of the 
urban
 

requirements of the regulating stock, 


consumption has been taken, and, 
for the security stock, a figure 

of 6 %
 

of the total consumption.(i)
 

Population and consumption
 

are calculated by simple subtraction 
basved
 

The urban population figures 


on the rural population rates given 
in the "Perspective study" issued 

by
 

They have been used in their turn
 1, page 10).

the F.A.0. (See table no 


for calculating the urban consumption 
figures of the basis of the total
 

5, page 19).

document (See table no 


consumption data given in the same 


Calculation of capacities
 

The amounts of "necessary regulating storage" 
and "security storage" (neces

sary) therefore correspond to the 
corresponding stocks required by 

the
 

"Security co-efficient", that 
is to say multiplied by the "compensation
 

com
sum of these two capacities ("total 

capacity necessary") is 

rate". The 


to the "present capacity" to 
give a positive or negative difference.
 

pared 


A final percentage calculation 
was made to bring out the numerical 

relation

ship between "necessary 
storage" (overall capacity) and 

"total consumption"
 

in each country.
 

; as for the
 
found a note justifying this 25 

% rate 

(1) Hereafter will be 


6 % for the security stock, reference 
should be made to the last chapter
 

6
 .3).

of the "General Report" (Vol.I.,




TAB L E No 6 

STORAGE : SURVEY OF EQUIPM1ENT AND REQUIREMENTS 

(According to the urban consumption in 1975 and the 
"food security" in each country)
 

BASIC DATE CAPE VERDE 
ISLANDS 

GAMBIA 
-

MALI URETANIA NIGER SENEGAL CHAD UPPER 
VOLTA 

AVERAGE 
TOTAL 

Security co-efficient (%) 

Compensation rate (%) 

Urban population (%) 

50 

150 

28 

90 

110 

12.70 

80 

120 

13.50 

50 

150 

11 

65 

135 

9.40 

90 

110 

28.40 

75 

125 

13.90 

75 

125 

8.30 

71.87 

128.12 

15.65 

--- -- ---- ----

Total consumption (1 000 T.) 

Urban consumption (1 000 T.) 

Theoretical regulating 

stock (1 000 T.) 
Theoretical security 

stock (1 000 T.) 

52.80 

14.78 

3.69 

3.16 

83.20 

10.56 

2.64 

5.50 

-- --

1 025.80 

138.48 

34.62 

61.54 

-- - - - --- ----------

183.10 

20.14 

5.03 

If 

-- -- -----

798.80 

75 

18.75 

47.92 

855.70 

243 

60.75 

51.34 

- - - - -

728 

101.19 

25.30 

43.68 

- - - - - - -

912.60 

75.74 

18.93 

54.75 

- - - - -

4 640 

678.89 

169.71 

278.89 

STORAGE AND SECURITY 

Necessary regulating sto-

rage (1 000 T.) 
Security scorage (1 000 T.) 

Total capacity neces-

sary (1 000 T.) 
Total present capacity 

(1 000 T.) 

5.53 

4.74 

10.27 

31 

2.90 

5.50 

8.40 

35.40 

41.54 

73.84 

115.38 

88.75 

7.54 

16.50 

24.04 

14 

25.31 

64.69 

90.00 

92 

66.82 

56.47 

123.29 

127 

31.62 

54.00 

86,22 

21 

23.66 

68.43 

92.09 

52 

204.92 

344,77 

549.69 

461.15 

Difference between the 

totals 

two + 20.73 + 27 - 26.63 - 10.04 + 2 + 3.71 - 65.22 - 40.09 - 88.54 

Ratio between necessary sto-
rage and total consumption (%) 19.45 10.09 11.24 13.12 1I.26 14.40 1184 

-
10.09 12.68 
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7.2. A few observations
 

No effort will be made here 
to justify the hypotheses or the bases of calcula
tion, which, it must be admitted, were chosen .rbitrarily. Only the most important one will be dealt with here, that is to say the "Security co-efficient".
 

Indeed, in 
so far as 
the latter takes the different natural advantages and

disadvantages of each country seriously into account, it enables the dif
ferences or divergences between the countries to be assessed and balanced.
 
It is a kind of approach method to reality, where approximate magnitudes
 
are more important than absolute figures.
 

If comparisons had to be made, it would be noted that the 
two extremes lie
in coastal (or even insular) countries 
: on 
the one hand, Senegal and Gambia,

and on 
the other Mauretania and the Cape Verde Islands. Alghough the latter
 
now produce less than 10 
% of their requirements, their access and transport

facilities endow them with a theoretical "Security co-efficient" of 50 %.

On the contrary, the four inland countries have an average co-efficient of
about 75 %, in spite of 
a good production year (1975), 
 owing to their dif
ficulties with access and communications. In this connection, reference can
 
be usefully made to the table and the second map in the Appendices ( 1)
 , which
illustrate better than words what territorial incirclement means and the
 
dependence accruing therefrom.
 

Besides, it will be noticed that the other parameter distinguishing the coun
tries to a considerable extent and influencing the results 
to a marked degree

is the urban population rate. And so, although their total consumption is much
lower than Gambia's, the Cape Verde Islands require far greater regulating

storage, owing 
to the high urban population rate (equal to that of Senegal).
This contrast appears even more 
clearly in the percentage ratios 
between the
 
necessary storage (total) and total consumption (last 
line in the table).
 

Apart from the Cape Verde Islands, Senegal and Mauretania, this ratio oscillates between 10 
and I" -or the other countries. The average 
(12.68) may be
 

0
(1) Table n 7 : "Possibilities concerning transport of foodstuffs from

the principal ports 
to countries that are 
encircled"
 
and map of the population density.
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taken as 
indicating what the proportion should be between national consumption
and public enterprise storage in the present urbanization conditions (15.65,
average). 
It would obviously increase with demographic growth and sociological
evolution. 
One of the advantages of this table is that it shows
possible figures a number ofvarying with the food security rate. In this connection, ithas some value for estimating future prospects and is 
not merely applicable

to a proximate situation. 

For the moment, the great diversity of equipment availabledifferent in the variouscountries is striking. Whereas four of them reveal a positivebalance, four others show a deficit, especially Chad, Upper Volta and
Mali. This is regrettable when the geographical constraint- of these countries is re.,embered(. Furthermore, it should
figures not be forgottan thatfor storage capacities the 

are quite recent (1978), whereas those forpopulation and consumption date from before 1975. 

This 
is why too much reliance must not be placed on 
the figured results
of a table of this kind. Its real interest is theoretical 
as a contribution
to methodological research on calculating storage requirements for any given

country or human group.
 

(1) To obtain an estimate of the present storage capacities in number of

days, reference must be made to table n* 2, p. 12. 
When estimating re
gulating storage requirements, it might have been possible
rotation every six months, i.e. 
 to take one
two rotations per annum. But that would
have meant dividing capacities in half, that is to say reducing the number
 
of days' reserve 
for Chad, for example, to
to 20. 
In the conditions existing at present in countries in the Sahel
region, it was estimated that it was 


25 and that of the Upper Volta
 

impossible 
to take such risks.
 



II- RECOMMENDATIONS AND PROPOSALS
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The conclusions reached in the General Report are of two kinds : firstly,
 
a proposal for alternative diagrams for the organization of cereal storage

according to 
the classic distinction "Public Enterprise"/"Private Enterprise"

and secondly, practical recommendations for improving existing technical pro
cesses and an 
effort to make the economic systems function as well as possible.
 

But, first of all, the principal functions of storage must be distinguished
 

and defined.
 

I. FUNCTIONS OF STORAGE 

The principle of storage is to build up a reserve making it possible to sa
tisfy 
a demand which does not follow as regards time the same law as the
 
source 
of supply. Supply may be continuous and regular and demand may be
 
sudden and limited in time. On the contrary, supply may be 
 discontinuous
 
and demand continuous. It is the latter aspect that applies to food products.
 
The harvest is an annual event and is spread over one 
or two months. It can
 
vary considerably depending on climatic conditions. Demand corresponds to
 
the populations's consumption. This demand is continuous and increases regu
larly ; it is nevertheless influenced by social phenomena like seasonal mi
grations or seasonal variations in feeding customs.
 

On the basis of this general definition, four main types of storage can be
 
distinguished :
 

- current storage : this is normal distribution storage ; it consists in
 
building up a reserve 
to supply a stable and regular consumption demand
 
during a given period.
 

- transit storage : this storage is due 
to a break in the load in 
a transport

chain. It serves to take delivery of a consignment of merchandise which
 
will leave sometime later, either wholly or partially. It also serves 
to
 
re-group consignments from different origins 
to make up a bigger consignment.
 

-
regulation and stabilization storage 
: this storage forms part of the 
com
mercial circuit where the law of supply and demand prevails ; it also acts
 
as a counter to the effects of speculation.
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It thus consists of a reserve from which merchandise can be taken to regularize the flow and stabilize prices on the market. In this case, the timingof any such intervention is more important than the quantity. 

- emergency storage : this storage is designed to constitute reserves sufficient to ensure 
that there will be no penury of foodstuffs even 
if exceptional supply difficulties arise. The following come 
under this heading
 
- subsistence storage,
 

- reserve storage,
 
- storage for use 
on urgent occasions 
or in emergencies.
 

2. PROPOSAL FOR ALTERNATIVE SCHEMES
 

Basic data
 

First of all, the parameters or basic data guiding the choice and definition
of these proposals must be recalled. Amond the factors in question, a distinction can be made between those concerning production, with geographical
and climatic variations, and those concerning consumption, with differences
of a demographic, sociological (growth of the population, distribution between
rural and urban areas) and economic (self-consumption/market) 
nature, and finallythose concerning distribution (transport, marketing) and management (private


enterprise, public enterprise). 

These different parameters are constantly intervening and can be placed under
three headings 
: economic, sociological and political.
 

In connection with the first -economy- the hypothesis concerning production
will be above all retained. To illustrate the irregularity of cereal production, two forms of agricultural year have been taken : thebalanced (100 first, normal orX of production) and the second showing a loss of 20 % (80 % of
production), i.e. 
a relatively high deficit percentage.
 

As far as sociology is concerned, it is essential to know what the proportionof the urban population is in relation to the total population to determine 
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urban consumption, based on market deal and rural auto-consumption. This 
proportion is far from being the same in each country and so a theoretical 
uniform rate of 20 % has been selected .for the urban pop..Lation ( I ) 
In respect of the political field, this concerns essentially the actors 
present : the peasants (producers, consumers and merchants), the State 
(public enterprise, and sometimes semi-public and co-operative) and the 
merchants (private enterprise). 

Principles
 

Besides, in the matter of storage proper, a basic distinction has been
 
made between stabilization storage and security storage. The first is
 
a matter of current distribution, that is to say of supplying markets
 
and regulating prices during the 
course of one single agricultural year,
 
and for this reason is called "intra-annual" storage. The second consti
tutes the emergency reserve 
for use on urgent occasions or in the event
 
of a calamity ; it therefore extends over a longer period, generally se
veral years ; hence its name "pluri-annual" or "inter-annual" storage. 

A series of parameters or criteria are thus obtained, which can be clas
sified in the following manner :
 

- Periodicity : "intra-annual" storage,
 

"inter-annual" storage, 

- Location : throughout the territory, 

urban areas,
 

rural or peasant areas
 

- Management : peasants, 

States,
 

merchants
 

- Structure : State control : total,
 

partial,
 

none.
 

(I) In fact, according to the estimates drawn up by the F.A.O., 
it was
already more than 15 
% in 1975 and will probably be about 20 % in 1990.
For greater accuracy, see table n' 1, page 10.
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These various parameters do not affect 
the two types of storage to the
 

same extent. Indeed, in view of the 
social and political importance of
 

food security, it has been estimated 
that inter-annual storage could in
 

no case be entrusted to private enterprise. 
This is why only intra-annual
 

sto:age is concerned by the three degrees 
of State intervention.
 

If these various data are recapitulated, 
the following hypotheses are
 

obtained : 

: always State controlled but may 
be extended to
 

A/ Inter-annual storage 


or only urban areas, i.e. two options.
 
cover the whole country 


B/ Intra-annual storage : can be entirely 
or partially State controlled
 

can each be divi
or not State controlled at all ; the 

first two cases 


"the Whole country" or "urban areas",
 
ded up into 2 possibilities : 

i.e. five options in all.
 

If these two series of options are 
combined, 10 possible figure cases are
 

obtained (I) 

the various
 
This calculation of options has made it 

possible to draw up 


find a solution. Only five of these
 
different alternative proposals to 


proposals seemed worthy of further attention. The main characteristics
 

re
are outlined succinctly below. To have 

further information one must 


fer to the attached diagrams which illustrate 
each of the solutions.
 

Alternative solutions
 

:-I
I/ Alternatiae 

complete monopoly of State enterprise
Inter-annual storage of State enterprise
storage 

: 
:complete monopolyIntra-annuel 

The consequence appear very heavy from 
the economic aspect (investments,
 

% of production),
 
infra-structures, with a storage capacity 

amounting to 81 


and from the social point of view (destruction of social structures 
and
 

of storage).
traditional means 


(1) In fact only nine, since the solution where intra-annual storage 
is com

pletely State controlled and inter-annual 
storage reserved for urban
 

areas is incoherent.
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2/ 	Alternative II-I
 

Inter-annual storage : State controlled for the entire country
 
Intra-annual storage 
 : State controlled for urban areas
 

Normal year : peasants are responsible for constituting their own
 

intra-annual stock.
 
Year showing a deficit : rural areas showing a deficit are supplied
 
from State controlled stocks and by imports ; urban areas are 
still
 
supplied by the State.
 

3/ 	Alternative III-I
 

Inter-annual storage : State controlled for the entire country
 
Intra-annual storage 
 : Partially State controlled (stabilization stock)
 
The State intervenes on all markets, but only controls 25 % of the volumes
 

handled (1)
 

4/ 	Alternative IV-2
 

Inter-annual storage : 
State controlled for urban areas
 
Intra-annual storage : Partially State controllet for urban areas
 

Normal year : the State is only responsible for a part of the storage for
 
urban areas (inter-annual stock + 25 % of the intra-annual stock), and pri
vate enterprise is responsible for 5 % of intra-annual storage. Peasants are
 
responsible for constituting their own storage, both inter-annual and intra

annual.
 

Year showing a deficit : rural 
areas showing a deficit will be supplied from
 
their own reserves. Deficits in supplies to towns will be made up from the
 
official inter-annual stock. Imports will be used to complement supplies 
to
 
towns and areas showing a deficit, while at the same time 
re-constituting
 
the inter-annual stock for urban areas.
 

5/ 	 Alternative V-I 

Inter-annual storage : State controlled for the entire country
 

(1) The rate of 25 % is currently considered sufficient to control market prices.
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Intra-annual storage : No State intervention. It is completely ensured
 

by private enterprise (peasants and merchants).
 

Normal year : the State's role is limited to rotation of the inter-annual
 

stock.
 

Year showing a deficit : the State intervenes depending on the gravity
 

and the extent of the penury, notably by means of imports.
 

Critical analysis
 

The alternative proposals just described are essentially attempts to determine
 

different possible storage systems, by outlining the organizational aspects of
 

each formula and by showing its structural, economic, social and political
 

consequences. 

In each of these fields, one of the major problems requiring solution is the
 

question of distribution of the roles, charges and responsibilities between
 

(I)
public enterprise (i.e. the State) and traditional circuits
 

Indeed, it must not be forgotten that in the Sahel region, like in all tradi

tional civilizations, the local populations managed to find effecient solu

tions both for circulating and exchanging products and for agricultural pro

duction and storage proper. These populations, including some groups specia

lizing I- some social or professional activity or other, were well able to
 

adapt themselves to the new conditions governing exports of agricultural pro

duce and the market economy.
 

Furthermore, the gravity of the agro-economic situation, which people are
 

beginning to realize it is not solely climatic in origin 2)makes it esseutial
 

to take into account the lack of balance between regions showing a deficit
 

and those not showing a deficit -regions with fairly unstable frontiers and
 

whose deficits are often unequal- and has led to great importance being given
 

to the distinction between intra-annual storage, for current supply, and inter

annual storage destined to achieve security of supplies.
 

(1) By traditional circuit is meant both agricultural producers and the privately*
 
owned trading houses ; when it is a question of production-consumption, pea
sants and rural areas (whether showing a surplus or a deficit) are those refer
 
red to ; when it is a matter of transport and distribution, it is a question
 
of private enterprise.
 

(2) See the works of the "Sahel Club", carried out in close collaboration with
 
CILSS, and especially the "Medium-term prospects" summarized in "March~s
°
 Tropicaux", N 1705, dated 14.07.78, p. 1910.
 

http:14.07.78
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From the aspect of structures, the possibilities for State intervention
 

very varied, since they oscillate between 3 and 81 % of the storage
 

capacity required to store production. This entails very different conse

quences which deserve to be quantified. Although it is not easy to quote
 

accurate figures, it is nevertheless possible to give some rough idea of
 

are 


their size. 

And so, for bigcountries like Niger and Mali, storing more than 80 % of 

normal production means managing a stock of than a million tons. Ifmore 

the cost of official storage is now nearly 15 000 F.CFA/ton, as the calcu

lations in Chapter IV()have shown ; if the cost of marketing is added, that
 

is to say according to official sources about 20 F.CFA/Kg, and if the part
 

covered by official margins is deducted (10 to 15 F.CFA/Kg), the amount of 

the deficit at the charge of the State could amount to from 20 to 25 mil

liard F.CFA per annum, i.e. almost half Mali's national budget.
 

Is there any country in the Sahel region that could be capable of devoting 

half its annual budget to a subsidy for consumption ?
 

Almost more worrying from the economic point of view is the obligation to
 

double the distance to be covered by some cereals. Indeed, after the harvest,
 

they would have to be sent to storage centres, and later during the year,
 

sent back to rural areas for consumption there. Even if the average distance
 

is not very big, it nevertheless represents an expenditure of effort and time
 

which mr.y be considerable and which the village storage system could have
 

avoided.
 

Finally, the size of the loss rate, probably greater in official storehouses
 
(2)


than in traditional granaries , has repercussions on the quantity of cereals
 

required to achieve self-sufficiency. If 10 % more grain is lost in official
 

storehouses, 10 % must be produ-ed in equal proportions to attain the same
 

available quantity. It is for ail these reasons that any alternative, in which
 

the State is responsible for intra-annual storage for rural areas is economi

cally inacceptable.
 

(1) in "Rapport GCndral", Tome I.
 

(2) In the "Rapport Ggn~ral" (Vol.l,4.1 and 5.2) indications in figure form
 

will be found on the losses observed in various means of storage and
 

the corresponding charges.
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is inversely proportional to
 private enterprise
The role of traditional 

or better
 

that of public enterprise, 
since the former is responsible 

for, 


taken
 
still continues to be responsible 

for, the part of grain storage not 


give the exact cost of invest
over by the State. Whereas it 

is difficult to 


ment and management here, there 
is no risk in stating that 

it is not very
 

( 1) "
 
high financially speaking


What appears to be the most important factor to 
stress in this matter of
 

or complementary distribution 
between private and public 

enter

competitive 


the possible increase in charges 
that may occur at rural level.
 

prise is 

traditional enterprise is 

entrusted
 
Indeed, aparc from Alternative 

I-I., 


with storage of a large proportion 
of grain (between 73 and 97 

%). Of
 

course, it is not only a question 
of farmers, as many merchants 

possess pri

vate storehouses. But it has been seen that 
the capacity of the latter 

is
 

fairly small, and even if 
it were possible to increase their number considera

it would be a long time before 
their capacity was comparable to vil

bly 2 ) , 


lage granaries.
 

In the meantime, reliance will 
have to be placed on traditional 

storage. The
 

fact that it is a question 
of a custom whose economic 

value needsno longer
 

devices. To
 

be demonstrated, is no justification 
for leaving it to its own 


on peasants to be responsible for subsistence
 
the extent that society relies 


(AlternativesIl-I and Ill-I), 
but also
 

storage, not only for rural 
areas 


not to mention security storage
 

for urban areas (Alternatives IV-2 and V-I), 

this irreplaceable
it must set a value on 


for rural areas (Alternative IV-2), 


to be remunerated equitably. 
This means that
 

economic activity and allcw 
it 


the prices offered on markets 
should cover the whole of 

the cost price, inclu

a year
 

ding the cost of storage. 
If prices do not rise during 

the course of 


their crops, intraadvance payment on 

and if farmers do not receive 

some 


not remunerated.
annual storage is 


sums
 
can offer additional economic 

incentives, such as 


Furthermore, the State 

as many co-operative-tyPe
 on grain stored, etc..., 


advanced on harvests, credits 


associations already do. These various forms of credit would make peasants 
more
 

selling their crops
 

independent and above all give them a possibility of not 


comparative
 
(I) In the"Rapport Ggn~ral" some 

information will also be found 
on 


costs of improvements to traditional storage methods 
and of modern storage
 

management (Vol. I, Chap. V).
 

(2) Provided it is financially 
interesting.
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at the end of the harvest at no matter what price. And so he could benefitfrom the 
rise of prices on the market a some 
time during the year, a rise
 
from which only private merchants normally profit.
 

The mention of co-operative formulae means also raising all the problems of
training and responsibility, two realities that 
are inseparable. The study
on traditional storage has revealed that success 
in any development project
or program in rural areas depends on careful preparation and on exchanges

and concertation with the interested parties, all things that require basic

training and training for future executives.
 

3. PRACTICAL RECOMENDATIONS
 

The technical field
 

Too much time will not be spent on the technical improvements in modern
installations, which are somewhat classic ; but, it is worth mentioning

that anti-parasite measures 
and measures in 
the interest of health seem
to be the most important to introduce. To 
a still greater extent, special
attention should be paid 
to the problems of management, organization and
accounting, etc... 
and should comprise priority training courses 
for the
 
staff and even for all farmers.
 

Furthermore, improvement of traditional storage methods should not be 
forgotten and even seems 
of the greatest interest when its economic and social
importance is considered (80 to 90 % of present-day storage). Starting with
various initiatives, both as 
regards 
technical building and preserving methods,
and as 
regards organization and management structures, various methods are
compared and figures quoted in support of them, and it is suggested that these
experiments should be increased in number and more widely introduced to enable
 
the peasant world to benefit fully from them(')
 

The economic field
 

The study of storage problems concerning cereals in Sahel countries ended up
in a number of alternatives being identified. They represent a number of political choices enabling the populations of the countries in question to
 

(1) See in the "Rapport Gndral", Chap. V. 
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be supplied with their food normally and have self-sufficiency 
in the matter
of food as 
their medium-term target.
 

A time-schedule remains to be set up for the actual interventions within
the 
context of the policy chosen. To do this, additional analyses are necessary ; in fact, as 
the study was 
the first ever undertaken for all the Sahel
countries, it could not have an accurate definition of the 
action to be 
taken
 
as its objective. 

To pass from the present phase to the operative 
 one 
, it seems reasonable
 
to consider four stages :
 

- a study of production and consumption,
 
-
a study of the maximum possibilities of each alternative,
 

stud.y- a detailed of the alternative selected,- a study of the financial and commercial organization of the official
intervention bodies in the field of cereals.
 

I/ Study of production and consumption
 

The general study undertaken on 
the countries in the Sahel region revealed
necessity to determine as a
accurately 
as 
possible the quantities consumed by
the local populations and the 
amount produced in the different countries.
 

At 
the same 
time, it appeared that there were 
still considerable lacunae
 
at this level : 

-
the total production figure and consumption 
per product and per country

is very insufficiently 
established 
;
 

- the investments required and the action to be 
to a suitable level are 
taken to raise production


still insufficiently known and no 
coherent policy

has yet been defined ;
 

- rapid evolutions 
occur more and more, notably in urban population in the
countries concerned. It also appears 
that feeding habits are changing more
and more 
towards European-type habits. This leads 
to an increase in the
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consumption of the cereals normally produced in temperate countriesthe detriment of traditional 
to 

African products.
 

An analysis of production and consumption 
per product and per countrydifficult undertaking and it is is a
not feasible 
to consider studying it in detail.
Nevertheless, it is 
 possible to determine some 
reasonable guide-lines based
on the study of existing statistics, completed and corrected by incidental
studies on the evolution of feeding habits, and on an estimate of the basic
tendencies that 
are apparent.
 

2/ Study of the maximum possibilitiesof each alternatives
 

Once the consumption and production per product and per country have been
determined as 
accurately as possible, 
an analysis in detail must be made of
the various alternatives selected to achieve the targets laid down.
 

As has been seen, several alternatives exist. These different alternatives
comprise constraints that are political, sociological, technical, financial
and economic. Responsible political authorities will have to be informed as
accurately as 
possible of these various constraints, 
so as 
to be able to make
 a reasonable choice. 

To do this, 
the maximum possibilities of each alternative, both as
production and distribution, regards

must be developed in full, before any one is
 

selected.
 

This requires setting up optimization models, the optimization criterion being
at this 
level the minimum present-day cost.
 

Each alternative will then have its 
own cost label.
 

Moreover, all the extra-economic considerations should also be taken into
account. The latter fall within the domain of responsible political authorities,
who will then be able 
to make a choice guided by the quantified characteristics
 
of each alternative.
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3/ Detailed study of the alternative selected
 

Once an alternative has been selected at the end of the second phase, it
 
must then be applied. For this purpose, a detailed program of interventions
 
must be drawn up laying down the equipment to be installed,the personnel
 
to be trained, the administrative organization to be set up and the finan

cing required. 

This is the object of the third phase.
 

4/ Study of the financial and commercial organization of the official inter

vention bodies
 

No matter what the final instructions to cereal boards within the context
 
of the selected alternative may be, it will be essential for official inter
vention bodies to have a modern management system. In fact, it is not possi
ble to envisage introducing a valid storage policy unless those responsible
 

for this policy have a number of economic analysis instruments available
 
to them, enabling them to make an 
 exact appreciation of their activities
 

at any moment.
 

Setting up 
a commercial, accounting and simple administrative organization,
 
in view of the real state of affairs in the countries concerned (personnel
 
with little training, difficult means of communications, etc...),can only be
 
progressive and only requires 
a limited investment in personnel and supplies
 
at the outset. This organization must be the result of a specific study and
 
must be given a modern management instrument by the cereal boards. This
 
study should also include a definition of the departments called upon
 
to execute the various tasks and the broad lines for relevant staff training.
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C 0 N C L U S I 0 N
 

A study of this kind is of the greatest importance after the serious conse

quences of drought in recent years, and the new alert appeared this year. It
 

reveals that technical solutions for storing cereals exist, starting with
 

traditional methods, which still play an irreplaceable part, but whose ef

ficiency depends for a large part of political decisions.
 

This is why it is important to distinguish two conclusions at the end of
 

this study. As has been seen, storage lies between the two ends of a chain,
 

consisting of production and consumption. In both cases, it is a matter of the
 

basic food supplies for populations, that is to say their subsistence. The
 

State is compelled to play a responsible part in this sphere.
 

But the State cannot do everything. Its role is to ensure that the supply
 

system functions properly. It is reasonable that the State should reserve
 

the right to organize and control security storage ; this is not a commercial
 

operation but a national duty, which has its price.But the same does not apply
 

to current storage. Daily experience proves that peasants, that is to say
 

the producers, know very well how to store and preserve their grain at minimum
 

cost. No official body could fulfil the same task so cheaply. This is why
 

all States should deliberately encourage peasant storage, while at the 
same
 

time ensuring that producers have sufficient funds available until such time
 

as they sell their crops.
 

As far as urban areas are concerned, if the intervention of Government bodies
 

is necessary, in parLicular for stabilizing prices, it can vary according
 

to the policy applied by the State. The alternatives mentioned above propose
 

several different degrees of control for public enterprise. It is up to
 

Government bodies to choose a method of intervention that takes the parti

cular conditions prevailing in their couitcry into account and that is suffi

ciently flexible to be efficient in all circumstances.
 

In conclusion, it is hoped that this study will not be separated from the other
 

projects being undertaken to develop the Sahel region, particularly those
 

concerning agricultural production and the fight against ecological,
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sociological and economic imbalance, so that the target of self-sufficiency
 

in the matter of food does not remain an illusory prospect. Here again, it
 

must be repeated, it is a matter of political will, training men and inter

national solidarity.
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TAB LE No 7 

POSSIBILITIES JF TRANSPORTING FOODSTUFFS FROM THE MAIN PORTS TO THE ENCLAVED COUNTRIES
 

PORTCOST 
OF TON DEEDLINESPORT.............-- CAPACITY OF TRANS-

PORTATION 
DELIVERED ON SITE Minimum Probable 1,000 t/month 

COTONOU 

DAKAR 

DOUALA 

ABIDJAN 

NIAMEY 

BAMAKO 

N'DJAMENA 

OUAGADOUGOU 

17 000 F.CFA 

18 000 " 

40 000 " 

26 000 " 

3 days 

11 days 

24 days 

5 days 

10 days 

25 days 

60 days 

12 days 

10 to 20 

8 to 1o 

6 to 9 

8 to 10 
LOME OUAGADOUGOU 24 000 " 6 days 15 days 5 to 7 
LOME 

ACCRA 

NIAMEY 

OUAGADOUGOU 

27 000 

47 000 " 

n d 

7 days 

n 

15 

d 

days 

n 

2 

d 

to 3 

SOURCE : See port study, Tome III 

nd not determined 



-ALTERNATIVE 
 I-
Stockage inter-annuet Etatisation generate
Stockage intra-annue• Etatisation generate 

Production et Stockage 
 stockage officiet ConsommationPfriode consommation rurate traditiormnet inter-annue intra-annue. Importations urbaine 

Niveau des stocks 

Rotation du stock 
inter- annue. -_ .z


pendant L'anne'e. 
 Deec-Aoit Con somma tion 1 -1 

60 {.
 
r
+ 6 --Reconstitution du stock inter-annued" 

S9S 
"41
 

Niveau des stocks 

fin soudure 
(=niveau avant recottel 



Viveau des stocks 
apres soudure..... 

(=niveau avant r6colte) 

Rotation 
du stock 

inter- annuet. 

Periode de recoite. Sept.-Nov. Zones normakes, 

Production 

Autoconsommation 

Zones dificitaires: 

Aide atimentaire 

80 

17 

63 

3-3 

- 2 2 

4 

Niveau des stocks 
apres recotte. 
Importations et

consommation 
pendant L'annfie. De~r-Ao~t Can somnmation 1= -1 

Importations 20 

I

5,9 

+6 Reconstitution du stock inter-annuet ; 

Niveau des stocks 

fin soudure 

(=rniveau avant recotte) 

< 
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Stockage inter-annuet Etatisation generate 
Stockage intra-annue" Etatisation totate timit~e 

aux zones urbaines
l I I 

Production et Stockage stockage officiet Consonwtion 

Piriode consomrmation rwr.e tradtionnet iinter-aannua. intra-annu. Importations urbaine 

Niveau des stocks 
avant ricoLte. 

Rotation du stock -2 +2 
inter- annueL. 

Iriode do ricotte. Sept.- Nov. Production 100 
Autoconsommatior, 20 

stockage 60 - +60 -2 2 
Vente i i'litat 20 +.2 

Niveau des stocks 
apris ricolte. 

Consommation_ 
pendant L annie. D6c-AoOt Autocansommation 50 -60 -1. 14 

apr-s soudure. 
(=niveau avan ricode)-2 
Rotation du stock-2+ 

intr-annueL. 

- -o-----------

Periode do r~co.te. Sept.-Nov. Zonesnormaisbo 
Production 
Autoconsoomation 
Stoocoge3-

80 
17 

5 
-2 2 

Zones diictaires; 

Aide aitmentaire 3 -

4 

Niveaji des stocks 
aprss rcote. 

Importations at 
consommatirn 
pendant Vannie. Dgr.-Aotzt Zones no..nates.2 

Autoconsommation 53 53--22 1 

Zones d ficitaires, ' 
Aide ainmentaire 1 

6 
-

-6U 

Nivnu des stocks 
6sReconsthon ju stoc I nt.,.nnno 1 

fin soudure 
(=niveau avant ricotl 

0 



-ALTERNATIVE iii-
Stockage inter-annuet: Etatisation generale 
Stockage intra annuel Etatisation limitee 6 un stock 
de stabilisation pour ['ensemble des marches 

I I II I 
Production et Stockage stockage officieL Consornmation 

Phriode consommation ruraLe traditionnet inter.annuet intra-annuet Importations' urbaine 

Niveau des stocks 

avant ricoLte. 

Rotation du stock -2 +2 
inter- annueL 

Piriode do ricotte. Sept.- Nov. Produco.1 100 
Autoconommatlon 20 

t&tochaqc 53 -4"53 
Venle$: +2,i, 

d ilt21 -4-1 
oa £ommefrCnts 6 Yente dat lei allies 6 

Niveau des stocks
 

apr-as r6cotte. 

2
Consommation t m 

pendant L annie. Dc.-Aot Auloconsommaio .3-4---3 _ Vente pat Ial ($tabiliatlion) 4 E 
-- 0 Vent. donis il. I...... m.....lL £ormennlt 100 

17- Vnti oar tCtat (Stabilisatlon) -17 

Niveau des stocks 41- -i .
 
apr~s soudure
 

(=niveau avant rcote 

Rotation du stock -2 .2
 
inter- annufi.
 

Piriode de r~co.te. Sept.-Nov P,oduCo 80 -2
 

Autoeonsommation 17 

Sloc -9, Q - 42 

Venles 6 I'ilat 17 .17 
r. ConaneConls /- 1. 

Astt. alrento e 3 -3 

Niveau des stocks 
ap" is r~coLte. 

Importations et 
consommation 
pendant 'annie. Dgc.-Aoit j ..... __ 

AaUOcOnsCmM.t ion 34- 34. 
is Vente p., 'itlat stablllstlon ) -1S dl 

-9_Vent, dans let ag~le, to nrwesdifCilares)o a les commercanl. B I' 
Importations20 

Zones d ficiloir s 6.0 

Aide obmento re J -1 

2 -2
8 

Niveau des stocks .6 ReCOnsCtutindu stock lnter.annuel 

fin soudure 

(=niveau avant rfcotte) 

_x
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Stockage intra-annuet: Etatisat ion limitee b un stock de 

stabilisation pour les marches urbains. 
Production et Stockage stockage officiel Consonwation 

P6riode consommation rurale tradtiomet inter. annue. intra-annuet Importations urbaine 

Niveau des stocks 

avant ricoLte. 

-0,25- +0,25Rotation du stock 
inter- annueL. 

Pgriode de ricoLte. Sept.- Nov. Product1on 100 

AUtoCon $ommation 20 

Stochage 72 - +72 

Vent*; 6 1'tot 2- +.025 

aux comn er;ots 6 + , 

Niveau des stocks
 

apris r6coLte. (2
 

Consommation
 
pendant L annis D6c-Aot Autoconsomnation 60--60 E
 

-12 Ventr dons lt vtlies . r01 conmerconts 12
 

_2 Venl . par titat (stabilisotion 2 

C 

Niveau des stocks
 
apres soudure
 

(=nivezu avartr6coLte 
0,25 +,25


Rotation du stock 

inter- annueL.
 

Zones onoles
 
Piriode de ricote. Sept.-Nov Producton 80-


AUtoCoflominotion 17 -q25 01 
Stockage 56 -.t 56 

Vente, A I ilot '1,5 -1, 

oux€omedrcants 45'
 S.
7mes dificitairt 

Auloconsomnation
 
Niveau des stocks
 

apris ricotte. 5 

Importations at
 
consommation
 
pendant L'annf e. Dc.-Aoat Zones norm".,
 

Autoconsamimation 49 -- 49 
e $ pr onS c ntfl.....Ventr dons les villesCou lone. d tleCitai ICe s 

. 5 nte o, t'tot (stab) 1 5 

Zones dilficltalres, -05 . 

Imporlons 202 .-Autoconsommotlon 
4
Aide alimonlarte 9 


intrr-onnu-e
@.Retonstltlon dv stockl l( 

Niveau des stocks C 
+5 
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Stockage inter-annuel'Etatisation gen rale. 
Stockage intra-annue['Aucune etatisation. 

I t 
Production et Stockage stockage officiet !Consornation 

P6riode consommation rurae tradtionnet inter-annuI intra-amuel. Ilmportationsl urbaine 

-7 
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Rotation du stock -2 2
 
inter- annuet.
 

Phriode do ricoLte. Sept.- Nov. Production 100 
Autoconsomotion 20 
Stockage 74 - +7 

Vente, & l4tot 2 .2 

oux commerconts 4 4 

Niveau des stocks
 
apris r6colte.
 

Consommation
 
pendant L annai. D6c,-AoCt AutOconsommoflon 60..--60
 

0
0commerconts-14 Vyntes dons Its les o w Its 

C 

Niveau des stocks 

(=niveau avant rlcIe--..... 
-2
Rotation du stock 


inter- annueL.
 Tones ngrmotes: 

Piriode do ricoLte. Sept.-Nov. Production 80 
Autoconsomrnotion 17 

stoch ge 58- 58 
Vente, 6 I'tot 3 +1 .2
 

OuR commeronts 2 
Zones d.ficitairts 

Aide ol-elmtMIrM 3 -- 3
 
Niveau des stocks At
 

apris recotte.
 

Importations at 

consommation
 
pendant L'annfie. D~r.-Ao~t zornes..... les, 

dtfcCttaoresl -- 40 Vente dons iltes Par les I's u zones ommernts 

Aide llmenuale 2 

101

-2 

6 _Reconstltutiondu Stoci; inter-annurL 

.. 

Niveau 
fin 

des stocks 
soudure 

C 

, 

(=niveau avant rficotte) 
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