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ABSTRACT
 

THE POLITICAL ECONOMY OF GRAIN M4ARKETING
 
AND STORAGE IN THE SAHEL
 

By
 

David Carrington Wilcock
 

Weather-induced instability in domestic'food grain supplies in
 

the subsistence agricultural economies of Sahelian West Africa is the
 

overarching, immediate problem which motivated this study. The dimen

sions of this problem--exaccerbated and widely publicized during the
 

1968-73 regional drought-and potential solutions involving increased
 

grain storage and improved marketing institutions and services are
 
:.'2 - - .. " . . •p : : " 

explored within a,political economy conceptual framework. This frame

work applies a general theory.of structural systems dependency to the
 

particular historical and environmental conditions of West Africa. In
 
, . - / 

this perspective complex.coalitions of actors and institutions in the
 

center and periphery of an evolving world economy functionally serve
 

the interests of increasingly concentrated financial capital. In
 

Sahelian West Africa this has led to structural underdevelopment
 

which is characterized by rapid urbanization with high unemployment,
 

formation of new elite classes; increasingly unequal distribution of
 

wealth, rural stagnation and increasing dependence on foreign food as
 

well as capital. In the future these pat'terns of dependence maybe
 

-
exaccerbeted or an alternate path may be followed toward greater
 

http:theory.of
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economic and political Independence and self-reliance. The latter 

option stresses rebalancing domestic production and consumption in 

decentralized patterns of self-generativg development vhos structures 

and incentives are consistent with the realistic promotion of stated 

Sahelian objectives of increasing food self-sufficiency and autonomous 

economic growthr.,, 

Following an overview of Sahelian macro-economic indicators the 

studyfocuses on trends in regional grain production, consumption and 

food imports. Regression analysis of 1951-75 aggregate production 

levels showed long term stagnation in grain production aggravated by 

severe drought particularly in 1972-73, little evolution in estimated 

crop yields except forthose under irrigation, and substantial varia

tion in production levels within and among Sahelian countries which 
, ; ' -. ' •. : • , . a . . . 

indicates potential for expanded locally and nationally held grain
 

stocks.
 
.%Vag 

A review of traditional Sahelian grain marketing reveals that, 

within the context of relatively free local grain markets, non-market 

factors play a substantial role in. determining differential ability 

to engage in spatial and temporal arbitrage. This, coupled with cash 
and food crop marketing and pricing policies disadvantageous to pro

ducers, tends to limit the expansion of production and self-generated 

. . , . ,I

growth in the agricultural sector and leads to the underutilization of 

'cost-e'fficient: tiradtional grain storage technology. 

," .. remainder.!, " of ":involves a dtrailed examination of' the study ,The 

. . 4 ', . ,. .'~ 

issues- in Sahelian .government involvement in grain "marketing, an-ana

a , , , . . .',_, *. ,, . . - . " . . . , .,. " T • " " "lysis of existing grain' boards in the six countries, and proposals for 
. . . " " a . . ' ''' ' " I, , ' . I 

possible incremental: change in these institutions and policies to meet 
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sahelian development objectives. In addition to macro-economic issues,
 

,.,thekey'policy areas examined are those involved with translating
 

traditional emergency and buffer stock options to the Sahelian envir

onment and the'specification of appropriate analytical procedures.
 

* Existing Sahelianbgrain boards are hampered in their pursuit of
 

marketing and storage objectives by inappropriate institutional
 

structures--which lead to overcentralization, duplication of effort,
 

disfunctional incentive systems, very high operating costs and dis

tributional effects biased in favor of,certain urban groups--by insuf

ficient storage and transportation infrastructure, and by overly rigid
 

and badly timed official grain price structures.
 

The general strategy outlined for institutional reform involves
 

holding greater quantities of grain at all levels of a federated na

tional grain marketing system to be based on strengthening village
 

level storage capacity to provide a risk-minimizing service to all
 

segments of the rural population. This is illustrated by the village
 

stock system proposed in a detailed case study of Upper Volta. Urban
 

supply stabilization, inter-regional transfers and the holding of'
 

strategic emergency stocks would-be assured by streamlined regional
 

and national institutions, aided by practical programs of technical,
 

assistance in-grain stock management'and thepromotion of increased:
 

functional contacts amongSahelian grainboards.
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FOREWORD
 

The African Rural Economy Program was established in 1976 as an
 

activity of Michigan State University's Department of Agricultural 

isa successor to theEconomics. The African Rural Economy Program 

African Rural Employment Research Network which functioned over the
 

1971-76 period. 

The primary mission o1' the African Rural Economy Program isto 

further comparative analysis of the deveiopment process. in Africa with 

level research the rural economy.emphasis on both micro and macro on 

The research program iscarried out by faculty and students.in the 

Department of Agricultural Economics incooperation with researchers in 

African universities and government-agencies. -Specific examples of on

going research are, "Poor Rural Households, Income Distribution and 

Technical Change in Sierra Leone and Nigeria," "Rural and .Urban Small-

Scae Idusryin estAfrca" "Dynamics of Female Participation in 

the Economic Development Process in West Africa," and "The Economics 

Production and Marketing Systems in the Saheian.Zoneof Small Farmer 

of West Africa". 

.Carl K. Eicher 
•Professor 	 of Agricultural. Economics 
Michigan State Un ivers ity 
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CHAPTER I
 

INTRODUCTION
 

In recent years there has been increased international concern
 

with natural disaster and related development problems in the Sahel,
 

a contiguous belt of West African countries which is usually defined
 

to include Hauritania, Senegal, Mali, Upper Volta, Niger 
and Chad.1
 

In this study, I will concentrate on two-general tasks: development
 

of a structural theory,of politicaleconomic change ito-explore under

development in Sahelian West Africa, and, within this context, the
 

specific examination of applied policy issucs in the area of food
 

grain storage. This work is based on available secondary data, on,"
 

.reports furnished by national governments and international organi

.zations,.and on several field assignments in the region. It is hoped
 

that the study will be useful to policy makers in the governments of.
 

-the Sahelian countries, the United States Agency for International
 

Development, and other bilateral and international donor agencies,
 

as well as be of some interest to academic colleagues.
 

Some definitions also include the small riparian country of
 
the Gambia and the Cape Verde Islands off the coast of Senegal.
 
"Sahel" is an Arabic word meaning "shore", referring bare to the
 
"southern,shore" of the Sahara Desert.
 

1
 



C 

2 

Poverty and Cri3ts in the Sahel 

By virtually every quantitative measure commonly used the coun

tries of the Sahel rank very low in the provision of government ser

vices and productive infrastructure, in agricultural modernization, 

and in overall levels of material development. With a few exceptions 

they are on all lists' of the world's least developed countries. 

Within most of this region only 5 to 20 percent of the population 

live in urban areas although this percentage has been increasing 

rapidly in recent years. The bulk of the population ;is coimprlsed of 

nomadic herders and sedentary farmers., and both .groups are highly 

-self-sufficient and only partially integrated, into a cashtmarket 

economy. Cotton and peanuts-have :been the major .international agri

-cultural exports with cattle p'aying, an important: role; in West 

African trade.
 

Ironically, for a'pregion-at'the periphery of, the'world economy, 

the Sahelian countries are highly dependent. They are dependent on 

imported. energy, *technology, skilled personnel, foreign aid' to meet 

investment and sometimes recurrent budget expenditures,-outside
 

markets for primary coindities, and the overall health of the eco

nomc system in more' developed areas. 'Even food-primarily for 

urbati areas--has been 'increasingly imported 'in recent years'. The 

agricultural sector is heavily dependent on levels of rainfall. 

occurring in general east-west belts which gradually decrease~and* 

taper off to nothing in the sands of tie Sahara (see Figure 111-4 

in Chapter III). As in other traditional societies in arid and semi

arid environments, highly specialized nomadic pastoral and sedentary 

agriculttn.rl system have evolved over time to minimize risk and 

http:agriculttn.rl
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help insure survival under very harsh conditions. It ii Important
 

to understand the nature and extent of these physical and economic
 

dependencies because, in large measure, they define the parameters
 

of the current problems of the Sahel and give some clues as to
 

likely and possible evolutionary paths open to the region. Policy
 

sokers, no matter what their objectives but particularly those con

cerned with longer-run investment strategies, should attempt to take
 

these factors into consideration to maximize their effectiveness. A

I . . k 

description and interpretation of these patterns of Sahelian depen

dency, seen in a political economy framework, will be outlined in
 

the following chapters to provide perspective for the more focused
 

analysis which follows. 

The vulnerability of Sahelian agricultural systems was drat

cally demonstrated during the 1969-73 drought. During these ye
 

of abnormally insufficient rainfall, the magnitude of production
 

shortfalls and degree of physical suffering varied substantiallby
 

sector and subregion of the Sahel. Overall, however, the conse
quences were grim. It has been estimated that up to 100,000 deaths
 

could be directly attributed to these unusually severe conditions,
 
occurring primarily among the most 'vulnerable, the very young, and
 

' ". 
2 . " : .
 

old. Perhaps one-fourth 
. 

of'the total livestock herd perished and
 

cash crop pxports feldatcly. The production of the primary
 

•.4 .*, **staple food grains, millet and sorghum, was heavily affected. Total
 

output of these grains, which had not increased as rapidly as powu

lation between 1963 and 1968, was off by a third or more
 

* 2Fo a very clear.assessment of drought impacts, see Caldvell
 

(1975J.
 



a"
particularly in 1972 and 1973 although there was great variation in
 I .. " ." 

. . :. 


' 


these shortfalls among subregions. Even though the 1974 crop season
 

saw a return to more normal aggregate grain production levels 
across
 

the Sahel, individual countries continue to be hampered by local
 

grain shortages due to natural causes ranging from insufficient 
or
 

poorly distributed rainfall, to flooding, as well as insett and rodent
 
.4". " . *,1 ' ', , 

... 
, r 


These local shortages (and surpluses), in ways typical

'' . 

-, . 4 . *infestation. 


to all agricultural systems, give rise to sharp fluctuation in market
*It
 

an

ed grain surpluses and in attendant food grain prices on boti 
'
 

.,,, .
 ' .- " "-- . . . " 4 .4314* 
. ,.'4 


Inways observed throughout history,
intra- and inter-annual basis. 


these extreme supply and price movements carry with them the.risks 
of
 

consumer-led political instability and producer disincentive 
effects.
 

The institutional response to extreme and normal fluctuations
 °
 
' 2
i.:.
. ... ..,,+ ... . , ":..., . ' ' .-' .. .4, - " 

in food grain supplies has been complex, attracting both praise 
and
 

criticism. .First,
" 
the governments of the Sahel states were often
 

2 . . . ' •4 ". . * ' "", ' ." " ' 
.4,.. .. . 4) I.. . 

quite.limited in their capacity to provide.inediate emergency asslst

ance to their own populations. Politically independent from France
' 

' ' * , .+ . , .

' ' .. " .'" - " "' "' 


only since 1960, these governments are small, highly centralized
 

institutions with very tenuous control over rural areas and often
 r 
.... 

.fn. ,. 
,. 


little positive impact on the economic and social life of .the peasant
 

population*. ,Attempts of Sahelian governments to directly and indi

rectly exert a stabilizing influence on fragmented food grain markets,
 

through price policy and the direct actions of grain marketing boards
 

4have been largely unsuccessful to date. 

. '4 , , . .

4,+ 4,, . 4 . 44,.. 

once
Second, the bilateral and international aid cou~nunity, 

• ; + . , , .
 

, -4,''+_ 4" . . . 4 , 


mobilized,, provided Significant amounts of grain and other++food 
aid ;1..
 

* to. the drought affected+countres..Frou,.1973 through 1975 alone 




thisa-d had a value of over $400 million. Given normal problem

in aid and relief coordination and given inadequate food handling,
 

storage and transportation infrastructure which nece.ssitated the
 

use of costly improvised logistics, the relief operations 
were judged
 

There were, however, instances in which donated
quite effective. 


grain was of a quality unfit for human consumption, in 
which supplies
 

rotted on the docks in coastal countries or in mismanaged 
government
 

warehouses or were diverted to black market channels 
for private gain.
 

This type of problem and the high cost of using, ad hoc 
distribution
 

systems have reinforced the concern on the part of the 
Sahel govern

ments and the donor couunity for, increasing food 
production and
 

, 


methods and implementing related food stocks i improving food storag 


+

+security strategie. ,The concern is both to diminish the,need for 

"Ifuture assistance by increasing the resistance 
,of the Sahel to drought,' 

conditions and to improve the,efficiency of distributonpchannels and', 

facilities ,forrelief,purposes. 

, . During -the drought -period a, number,of orgapizatios,fwereeatab

for more' 
i,.,lished ,to help channel

' relief,'assistance+and,-beginIplannin 

longer-run, recovery and developnent projects ,I among them 
-. substantial 

-,OSRO (the4,OfficeOof'Sahel ,Relief/Operations):of 
the Food and Agri

culture Organization'(FAO), UNSO (the UN Special Sahel Office)"and 

The' 
-,.zCILSS-(tbe Permanent Interstate Committee for.Drouglit 

Control). 


latter organization, in response to donor offers 
of assistance, pre

,-pared initial lists of development projects 
in the six countries.
 

This has led to the creation of a quasi-official 
grouping of
 

tNS.,Agency for International Development 
[1976a].
 



6 

bilateral and International donors and Sahel governments, the Clbu, 

.daAnis du SahdZ, whose purpose is to coordinate and plan for sub-, 

stantially greater long-term development assistance to the region. 

In the past two years donor agencies have completed at least 

'5
 
eight major studies of development strategies in the Sahel, as well
 

as numercus special sector studies.- In one of the most ambitious,"
 

studies, FAO assembled a hypothetical list of; development investments,
 

and seen as necestotaling $7.6 billion over the next twenty years 


sary to meet the general objectives for the regionagreed on by
 

CILSS:
 

-Reduce the consequences of emergency situations in the future, 
insure,self-sufficiency in'staple foods (cereals and;meat), 
and accelerate economic and social development, particularly 
Iin the least developed countries of theregion.

7,' ,.."' 

_',Alllof these studies have made reference -to the positiverole food
 

"'grain.'stocks' could play,,ih the,,economic transformation .of the region 

',(bUt prbvide .very little 'systematilc', detailed, analysis.; of the subject. 

Concurrently with the peakvof~ztie-Sahelian drought,, ,severely 

"fdepleted'. gradn stocks',in; Noith'Americaiand . rising prices for 

0:petroleumt-basedi,'inputs',into,food production,technologie5'.added to
 

,renewed 'world,' concern) over -the' adequacy,,offood, supplies., As' one,
 

,,response to thcse'dircumstances' rtheconstitUtioniof food grain
 

.See Shear [1976]"'fori'a descrlptionoftthe ,history and,objec
tlves of the "Club". ,, "'1 , 

See IBRD [1975d]; MIT [1974];'.OECD [1976]; SCET"nternational,
 
]


' SEDES and ORSTOM (1976] ;"UN;'FAO"1976a; U,N,",SO [97 4' USAID,
 
[1975b]; and USAID [1976c].
 

'61U, FAO i1976a].
 

7USAID [176c, p. 7].
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ktberves to be iheld internationally, regionaliy'or nationafly re-'
 

etived considerable promotion and debate. In 1973, past FAO
 

birector General Boerma proposed a system of nationally-held emer

geiicy reserves and this has remained the basic position sin6 

then. The United States proposed a more international reserve system 

to the World Food Conference in 1974 stressing cost and risk shar-

Ing and open flows of crop production information. The size, loca

tion and net benefit incidence of alternative reserve systems has 

also commanded significant attentionjin the )recent literature of agri

8?cultural, economics'@, 

:While 'little,progress,has been,made on ploposed/,international 

' grain reserves FAO 'through its .new Food.Security Assistance Programme 

Qahas-been-.quite activel'on,the,nationalilevel in,third ,world countries 

1 9with',a program of food security evaluationstudies, and wihin the
 

past year has begun,to help institute tighty,run emergency food grain
 

stocks in,three ,of the Sahel,countries, ;4ali, Upper,Volta,and Niger,
 

and has engaged,in some-preliminary .planning.fpr the oth ar. By 1976
 

.;all Ak countries;had operational.'cereils marketing boards',engaged in 

*grain,storage'and: various,open.,market operations., All,now employ'
 

,food-,grainprice,controls,-'most involvingfixed :producer and consumer
 

,,!prices0for sorghum, millet,,maize-and rice. In,several cases attempts
 

,at grain'market intervention have been pushed several steps further
 

with the cereals marketing board or another arm of the central
 

See, for example, Eaton and Steele [1976]; Hillmav, Johnson
 
and Gray [1975]; Reutlinger [1976]; RoJko [1975]; Trezise [1976];
 
,VanTeutum [1975]; and Walker and Sharples [1975]
 

9For two examples inAfrica, see UN, FAO [1974a] and !1975a].
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,govermntbeing given theoretical monopoly marketing powers 
although
 

they clearly do not have the means to fully exercise such powers.
 

Many of these policies have yet to receive careful study or evalua

tion partially due to the sensitive political nature of agricultural
 

marketing and price policy and partially because various factions
 

have differing, yet often vaguely formulated, ideological views on
 

the wisdom and propriety of government intervention in food grain
 

markets.
 

-Prolem'Definition and Study;Objectives 

The first order problem facing the Sahel. is.that food-'.grain 
suppliea are 'chronically or cyclically,inadeqte-and.unreliable to 

numerous -potential stratemeeit'develoliient -eeds There'-ate:,clearly 

Sgies,or groupr of.;strategiesk that: could&be employed :in attempting to 

find' a'solution'to tMis overarching'condition. 
10 

. Investment pro

grams--to increase'agricultural pioductivity 'through..the.self

•2'sustained'-use of-new technology; to increase totalagricultural out

put through acreage expansion asa-result of improved water and land 

markets in.primarymanagement, or"to expand 'the'reach and depth of 
ptoducts and:,consumer goods--all involve:substantial.periods of time
 

in food; -.grain' stocks under appropriate*to reach fruition.>' Investments 

complementary policies and~managemeht conditions offert,he;potential 

6f contributing to food security and supply stability in the short run. 

Green [1975] provides a broader, yet succinct definition
 ' '•I~LU. 


of what he calls the "paradigmal rural African problem". It "combines 

uncertain rainfall, mediocre soil, low unit value crops, scattered
 

"population, meagre input levels for both physical (e.g., seed, fer

tilizer) and knowledge (e.g., extension, new techniques) items, and.
 

resultant constant minimum level of cash income and recurrent near

famine conditions*' 



and can provide a strengthened base for further transformation of
 

,the agricultural sector. This is not an either/or situation; in

,,,vestments in holding food stocks complement,and,facilitate other
 

productive investments regardless of the-ultimate objective function
 

of the society. Grain stocks are held by most,societies at all levell
 

of economic development; the crucial questions,involve the functional
 

roles of stocksand howtheiruse is related'to,,he'overall political

economic,evolution of a givenfsociety.
 

Failure to understand the possible functional roles of food
 

4stocks,-in'a-particular,'economic setting,or attempts toi transplant
 

stock systems-ifrom 'one.economic environment,to,another have resulted,'
 

in costly,failures'which may-.in,fact, promote increased supply in-,
 

stability and'maldistribution. -We must make our investment choices
 

•carefully,'in an'environment-of extreme resource scarcity where human
 

',survival and well-being-are at :stake., It is in this light that, the 

overall p'r'pos'e"ofIthis study is toprovide apragmatic policy ana

,' lysis of~alternative roles for ,food'grain,stocksT as one partf," 

.the'.solution to the problems of aggregate food:-grain supply insta

bilityland' more general 'underdevelopmentof the Sahel'.,
 

Terminology in the area of food grain storage tends to be a,
 
bit imprecise, with the names of various types of "stocks" and "re-,
 
serves" being used interchangeably. In this study stocks will be
 
used instead of the more ambiguous reserves as the generic class
 
with types of stocks named according to their principal functional
 
purpose. Therefore, emergency stocks will refer to those stocks,
 
held primarily by government bodies, to be used under specified rules
 
to relieve "severe" food deficits, particularly where there is a risk
 
,of loss of life or severe malnutrition. Buffer stocks are those
 
stocks, collectively held, whose functional role is to mitigate or
 
*"stabilize" fluctuations in supply (or price) whether on an intra
annual or inter-annual basis. I will also refer to pipeZine stocks,
 
those marketed grain supplies held by the private commercial sector
 
for potentially stabilizing temporal arbitrage or potentially
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, To achieve ,this overall purpose this study has the following
 

tmore 	specific objectives:
 

1., To outline apolitical-economy conceptual trameworK wnicn pro
-


insights into'underdevelopment -in,'the Sahel and which 

helps place policy alternatives in historical and socio

,-'economic perspective.(Chapters II and,;II)-: 0 

a /--vide 

,2; ,	To assess the quantitative-dimensions-of the ,Sahel food grain -,
 
supply problem through the analysis.of trcndc-and~varation-.-.
 

"in production, weather-production'relati6nships, and longer

term patterns of food demand, particularly changes in con-'
 

'sumption in urban areas (Chapter IV)
 

3. To describe private Sahelian food.agrain,,tradewith particular
 

attention to patterns in the marketing and storage of millet
 
S and sorghum (Chapter V)
 

:4. A Tovanalyze,,within theiframeworkof,,Sahelianxunderdevelopment, 
government participation in food marketing,and storage, parti

',,cularly_ its holding'emergency and,buffer-stocks, (Chapter VI) 

5,.Ii,Torevewthe-structure and initialiperformance of the six
 

Sahelian grain boards which are the focus of government market 

Q~intervefition. (Chapter VI),; 

To explore in.detail'in.acase-study-on.UpperVolta the economic
 

and institutional dimensions and practical problems associated
 

,with'emergency andbuffer.,stock'programs (Chapter VIII)
 

71' ,Io,'summarize.the findings and implications for technical and
 

material assistance to Sahelian grain stock actions and for
 

further-macro,and micro level research needs (Chapter IX.
 

,Itwould be.helpfulto,,,the reader to understand that theanaly

sesinthis study,focuo.on'different:,levels andaspects of an inter

related socio-economic system over differiet timieperods. The 

,ianalysis Of Saheliani:'underdevelopmentin the, first few ,chapters 

odestabilizing speculation, and to farm-Level stocks, those stocks
 

iheld by rural production units, the."compound" or extended farm
 

family, and used for a variety of purposes but principally home
 

,,consumption. Clearly these labels are arbitrary because the cate
"gories are not functionally distinct (e.g., emergency stocks can
 

play a buffer role and buffer stocks may diminish the need for
 
and their use is not meant to conceptually
emergency stocks, etc.) 


the analysis which follows.
aprestructure 


http:analysis.of


adopts a long term perspective in which system goal.-and'basic soclo

. economic conditions evolve over time. This general political

economic framework plus the specific chapters on Sahelian grain.pro

dUction, consumption and trade provide background and insights into 

the last four haptes, which focus morenarrowly,,on government parti

cipation in food:'graizi marketing,acid storage. In these latter,chap

ters the analysis is more limited'in time and concentrates on the
 

structure and performance of Sahelian grain boards'and the'practical.,
 

institutional and economic policy'options-open:to them in modifying
 

their operations to more 'fully,meet'national policy objectives.
 

,In summary; the component chapters of-this',study'are complemen

tary, The p'oliticEl-economy-framework,willbe useditodescribe the 

,,-current,economic state ofi the Sahel..' It,"thus:,provides. the-.context 

for 'understanding-the economic 'and-tinstitutional-constraintsvhich 

'define 'micro level" policy options in, grain),storageiti rationale 

vfor alternative grain storage*policies :whiclFtmight 'no t, be :fully con

'sidered on economic'grounds'-aione;"and Suggestedipatterns'.6f insti

* tutional and Policy structures ,more"cnsistentwith underlying poll ,
 

"ticai"and~economic "conditions and, thus, 'more.'likelyt.,than' , other pat

'--ternskto foster the progressive :structurailtransformationr~of Sahellan
 

'6economies'. 

http:Suggestedipatterns'.6f


dAPTER II 

THE SAHEL:*UNDEREVELOPHENT ;fI 


..., A CONCEPTUN FRAMEWORK'
 

-Introduction''
 

elaborato a conceptual framework...for the arm,. :.'In.-thls.chapter ,:I 


..
context for
 
lysis of.underdevelopmeat In...the Sahel which..

provides a 


?the;more'-.restricted analysis -of grain.stock questions 
to be presented 

in subsequent chapters; ,. A number of.descriptive and analytical 
con

.,somewhat ifrom standard ,economic analysisL.are intro,uepts, diverging


duced and.developed intheir Sahelian 
context.
 

The focus:i0fon.the resource base, international position, and
 

economictinstitutional: viability.of-,the°
Sahel countries,today, how
 

thesefactors evolved to. tbeirPresent ,state 
and--the likely.path of
 

will.bedone,through the elaboration of a
 change. ,,This..


*theory, of, structural systemsodependency 
.which.incorporates •selected


their,future..


•observations.'and;generaliZation8; on,Sahelian 
socio.,economic. life,
 

re
most of which are widely accepted by those 

knowledgeable. of .the 


gion.I
 

his elaboration of theory through the 
use of observable real

ity is in the tradition of historical or 
dialectical (dynamic) mqter-


Materialism stresses that ideas, philosophies, 
etc., take
 

lalism. 

form within the influence of (and are determined 

by) real material
 

The dialectical (or dynamic) method, according to Gurley
conditions. 

(1976, p. 18] makes the following acaumptions:
 

12
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To be useful this exercise must be capable of pragmatic appli

cations; thus, it must be well grounded in the existing structural
 

and institutional positions of the individual countries and of the 

region as a whole. This is particularly true given the very narrow 

-range of realistic policy options open to.Sahelian leaders. 

Gerald Helleiner wisely points out that, "the essence of success

ful development policy is knowing what must,be assumed constant dur

ing any particular-period, what is truely variable."12 In order to
 

follow his prescription we need an analytical base which can provide 

an adequate description of basic socio-economic conditions and rela

tionships and also give us some clues toward explaining the seemingly 

ironic situation whereby most foreign'assistance in rural development 

.-in West Africa has beenjudged to have failed in achieving desired 

change while, at the same time, we can point to growing numbers of 

successful foreign instigated commercial ventures in the region. It 
* . r 

must be able to demonstrate the key relationships between a successful
 

food policy--which, it is safe to say, .has eluded most West African 

states-and a successful general economic policy. Finally, we need 
an analytical system which can practically address specific develop

ment goals. R.H. Green, who has provided many years of pragmatic 

assistance to the Government of Tanzania, suggests a number of goals, 

"(1). all things are in constant change; (2) the ultimate source 
of the change is within the thing or process itself; (3) this 
source is the struggle of opposites, the contradiction, with
in each thing; (4) this struggle, at nodal points, brings about 
qualitative changes, or leaps, so that the thing is transformed 
into something else; and (5) practical-critical activity re
solves the contradictions." 
2Helleiner [1976, p. 14].
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beginning with an explicit value preference for movement 
toward
 

greater distributional equity, which I-will adopt as 
a'reasonable
 

set with which to evaluate the applied usefulness of the analytical
 

model to follow: 

ttainment of a radically less unequal income distributioneducational. ... ,...elimntingthe,most glaring urban/ rural)i 

level, and class anomalies;
 

2. Sustained progress toward ending absolute poverty in per
access public services;. sonal- consumption capacity and to 

3.. ,An integrated assault on.entrenched-rural poverty; 

4.. 	 Primary attention to identifying and meeting- mass needs, 

including consumption goods and public services;
 

better balance between national and sectoral
5. 	Attainment of a 

production and.use,structures;..
 

6.. Greater, flexibility in resource use based-on greater know

ledge (itself the most flexible of resources) and a great

. •er. coherence between domestic supply- (production) and de

mand (use);
 

7. 	 A more defensible international economic position based on 

higher national economic integration and.,flexibility,* 

providing greater power to secure less unequal bargains;
 

A ratio of domestic to foreign investments (inpersonnel,
8. 

naknowledge and finances) adequate-to ensure 'effective 
..


tional control is maintained.3
 

The analysis which follows makes use of the observations and
 

analytical procedures of 	
, 

. ', 
wella number of noneconomic disciplines as 

' 
I 


of thought within economics.Tearcleduoas various schools 

for the conceptual 'insight and richness of detail which they bring to 

the structural theory of domination/dependency. .Depicting alternate
 

*.theories :in rigidrterms' So as tO "provide'easy targets for academic 

.demolition' ddes .nbt jeet'a. reasonable criterionl 6f; practical 'utility. 

kR.H. Green [1975, pp. 117-118].
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Weither a deonstration of the lack of relevance of neoclassical 

mcro--econouics for sub-Saharan Africa nor an analysis of Marx's 

failure to foresee peasant revolutions against world capitalism would 

have useful significance for the government officials charged ith 

operating a Sahelian grain stock system. 

A Political-Economy Model of Center-Periphery
 

Domination and Dependency. . -

The most striking feature of the international, political

economic system is pervasive inequality in the distribution, control
 

and.ultimate consmption of human and physical resources." Since
 

.these evels of inequality clearly cannot be attributed simply to 

the distribution of physical wealth we must look.tc. the, dynamic in

teraction-of various-sectors or components of .this internationl sys

tem -for-some explanation. It is assumed'that various shifting alli

,ances or coalitions,of components in the system over time gain differ

ential access to power and the derived benefits which result from 

domination over other components. Specifically, nation-states and 

subnational.groups are in center-perphery domination-and dependency 

inhierarchies such that some states and subnational groups coexist 

relations of. "harnonyof' interest and' others :in conflict of' interest. 

*Itis.the operation of these .asymetrical relationships. which pro

*-vides the dynamic (dialectitcal) drive or motor to .the system as a 

whole.
 

What is proposed is a political-economy vvdel..of center

periphery domination which provides specific, definition for term 

such ,as "underdevelopment" and "idependencr"' and which hopefully 

provides an accurate and useful descriptive framework for the Sahel. 
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as a component of a larger'West African region, which in turn, is
 

,''structurally integrated into the international system. Definitions
 

and acknowledgement of historical origins are the first orders of
 

business.
 

',Model, Definitions, 

A 'poZitica economy model is one which includes as endogenous 
a 

range'of politicar and' sociat factors which are normally held to be 

narrowly defined -ecoibmic'models.
;ots"ide',"or ,exogenous to ,.,more 


'This ,,is'i the tradition, of, the' classical political .economy of 

the narrowing intrdduced-,,by AustrianSmith,tRicardo 'and irx before 

is used largely, as a w'arning. that•,neo-classicists, and',the term a 

4
 
,'wider range of Variables'is being explicitly employed. ,.0 

I 'The., terms' center ,and periphery'apply to groupings within the 

;international,edonomic isystemI particularly :nation-states'and sub

national'population-groups.,, Center andperiphery are,somewhat
 

4 
There are, of course, many important implications which stem
 

from this difference' In approach. While beyond the scope of this
 

study, it is possible to link Lhese theoretical differences to sig

;'nificant divergence in underlying value theory and to elaborate the
 

theoretical havoc introduced into neo-classical economic theory
 

through modification of assumptions such as the exogenous determin

ation of demand. Dobb [1973, p. 25] pointed up the implications of
 
' thd clear non-neutrality of economic theory stressing that:
 

"The form and angle of generalization, according to what it
 

selects for emphasis and what it casts into shadow, cannot
 

be held without influence, not only upon human attitudes and
 

beliefs, and hence upon social activity (e.g., whether 'social
 

engineering' is attempted or radical institutional change),
 

but upon the intellectual diagnosis of particular social and
 

economic problems."
 
We will see later on, for example, the difficulty of applying con

ventional theory dominated by "exogenously determined demand" (i.e.,
 
1"producing for the market"),to the traditional,Sahelian-rural eco

nomy where peasants are producing for use (subsistence) rather than
 

for the market.
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- atbittary, groupings, useful for theoreticalt simplification and model 

a As such they may range from discrete*bivariate groupeaplication. 


'iigs (i.e.,-all nations'or all population groups vithik a nation,
 

,cobinedinto.,two.,groups) to -acontinuous function ranging1 from most'-,,
 

central to most peripheral. The terms are useful because,they con-. >:
,, 


Aote two variables important "to the development of the model, .the,iiea 

of domination -and the idea of this'proces occurring over ,space. The, 

kormal meaning of dominationt- a 'disproportionatedirected' flow of, 

,,determining or ,guiding influence among&,units, is',employ'ed,here. 

'The model- here, 'is a -sub-type' of' donmnin e-'ayateme which can be elabor

ated -,n personal,or international terms. " 

-Two of the descriptive terms which; stem from -the-center

periphery analysis,are the relatedt ideas' of,underdevelopment and 

dependency. Underdevelopment represents two things: (1) the conven

tional description of the less materially advanced, more powerless
 

countries or 'subnational groups within a country, and (2) the idea
 

that underdevelopment is a product or state in system interaction.
 

This means that integration into the larger system implies change
 

from a traditional, isolated society (or undevelopment as A.G.
 

- -1,7 ' 5?I,_'

Hopkins suggests) to an underdeveloped position within the larger
 

system and, further, it represents a shift in thinking from the con

ventional view that underdevelopment is a stage on a unidirectional
 

"path toward attainable development. As Alain de Janvry puts it: 

- .,Underdevelopment, _annot be treated apart from development if 
backward areas 0r countries are-related by the market to the 

- advanced areas or'countries. In fact, within the world capi-",
•-'-' talistlsystem, a theory of underdevelopment'and rural poverty 

5A.G. Hopkins (1976, p. 32].
 



needs to be a theory of economic, space which can explain how 
'qthe .citradctio t1s .of' development .in certain' areas -transform, 

in other areas, traditional societies into underdeveloped
 

This 'does ,not' preclude .the movement of,' individual lperLpheral 

or, developed, (ddminaht) posistates toward more<central,grqup'skor 

groups
-,-A.ons ,but.4t does imply.,that the continuedistratificati 

o nfo f , 

andjstates .isa precondition for system maintenance. Dependence
 

,refers t0q.that, set of, subordinate model interaction, relationships 

,whch apply,to ,the peripheral groups ,and States.within 'the,system. 

Detailed,examples, of,dependent relationships -in-West Africa.,will be 

presented,'belowas,well,asseveral-further definitions,as 'part of 

the specification of the-model.- Underdevelopment -is descriptive of 

of
the;,sate2of theperiphery; dependence:refers more to the process 


,,interactionbetween,the,,periphery and.the center.
 

Historical Note on the Center-Periphery Model
 

The use of the center-periphery terminology and some of its
 

specific ideas have their modern origins in the work of Raul 
Prebisch
 

_ ' , 
-. 'l- ,, - ,7I " 

who employed them in the context of Latin America. These ideas
 

were further developed by writers such as Frank and Cardoso and the 

; ' 8'
work of de Janvry represents a comprehensive review and updating of
 

the Latin American case. It is important to note that the model must
 

6Alain de Janvry [1975, p. 490].
 

United Nations, Economic Commission for Latin America (ECLA) 
con.1[1951]; An ,interesting:statisticalupdating 'and elaboration is 
5.34-89].
tainedin Anibal Pinto and Jan Knakal [1973, pp.

A review.,',,Frank[1967],Cardoso [1972]-,and,de Janvry- [1975]. 


of the-Latin American,"dependency literature" is contained in
 

Chilcote [1974].
-
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be specified for different parts of the underdeveloped world given 

the widely differing ecological, demographic and institutional pat

terns which prevail across these regions. For example, the extensive 

concern"in Latin America with land tenure 'arrangements and the exis

tence of'Ltifuhdia is not'relevant ,inWest Africa with the excep

tion of thi pliantation, areas of a few coatal :countries such as. 

Liberia and 'the Ivory'Coast. There are, however, close,similarities' 

'between the land tenure pr~biins in many Latin Aeeican:,-And other 

African countires "suchas Ethiopia. 

* 	 "For West Africa the exploration of'the center-periphery model 

has bee"n domIinated by Samiir Ainin and liiSifollowers . Much-of the 

work in East Africad'has' centered on and been conducted in'Tanzania 

'or the'forme. East African' Community, 'I 0 All of theseworks stress 

adaptation,'of center-periphery ideas tb the particular historical,
 

resource, demographic, political, andlecohomic'patterns of various 

parts of the African continent. 
 ' '- - C-

The general model presented in this chapter draws heavily on
 

the work of Johan Galtung, Norwegian conflict theorist'.11 His
 

,iongh'is many: publications,, see particularly Amin [1970,
 
1972 and, 1973],, a very useful series of case studies he,edited
 
S[Amin,,1975],and one of his,,most,recent works ,[Amin, 1976].
 

, -See,,for example, Green',J1975, Brett.[1973] and Ciffe and
 
Saul [1973]. - - 

-altiperalsm
 

[GaltungHis neutral use of the term "imperialism"
1972]. 

applied to the center-periphery domination system will not be
 
followed here due to the impossibility of its dissociation from
 
overwhelming ideological connotations. Galtung, while demon
strating the neutrality of the domination pattern, fully acknow
ledges his indebtedness to Lenin for major ideas incorporated into,
 
the model structure. See Lenin [1967] and Gurley [1976], for a
 
very lucid overview of Lenin's work.
 

http:theorist'.11
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presentation has ibeen the clearest and most ideologically neutral,,
 

stressing that the domination patterns explored apply, 
with some
 

modifications, to socialist as well as 'capitalistvariants.
 

Definition,of Center-Peripherypom nation ,
 

In,#ts .most,general-, statement,,center-periphery domination 
is
 

"a.system that..splits yp_ collectivities and,
relates spme of the 

re
partsto eachother inharmony ofinterest, an# 

other,parts in 

, 


interest can:.onf ict of interest." 12 Conflict of
,lations-of.,, 

occur when there is a gapin,the,"real interests,' of 
system compo

.These: real; interests,can be summarized as livfng conditions
•nents. 


,(LC) which can be made up of indicators,sqch as,income, 
material
 

,standard of living aswell as by notions 
such as quality of life,
 

'There is conflictof interest when,system comindependence,,etc. 


ponents are coupled ,together such that the LC 
gap is increasing;
 

or,, harmony of intrespt, hen the, components
--there, is no; conflict, 

13
 
way ,that,,he LC gap is decreasig.are interacting in such a 


12Galtung [1972, p. 94].
 

13Galtung immediately adds a number of cautionary 
notes and
 

First, system components
1,qu#ifications to this very simple schema. 


must interact in order for there to be a conflict of 
interest.
 

interest
 
Second, the theory, at this level, describes'conflict 

of 

(not goals) among system coniponents (not individual actors). Third,
 

notes the logical problem of a constant LC gap and statesthat
h 

Fourth, 'the LC gap
this could represent a conflict if wide enough. 


has two dimensions, its initial absolute width and whether 
it is
 

This permits more detailed theoretical
'decreasing or increasing. 


presentations to talk-about degrees of conflict and harmony 
of in

terest, static views of absolute gaps at various points 
in time and
 

Fifth,

the more important dynamic changes in the LC gap-over time. 


a'value preference for equality is internalized in the model 
since
 

-; 


,'a system interaction structure which increases the LC gap'(creates
 

*,'more inequality) is not in the interest of the,weaker,party.
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Using these building blocks the simple case of a two nation',
 

system can be defined. A domination system
 

is a relation between a Center and a Periphery nation so
 
that (1) there is, haunoiy of interest between the center (group)
 
in the Center nation and the center (group) in the Periphery
 
nation; (2) there is more conflict of interest within the -

Periphery nation than within the Center nation; and (3) there
 
js conflict of interest between the periphery (group) in the
i 
Center nation and the periphery (group) in the Periphery na
tion.14
 

-This simple two nation case can be represented diagramatically
 

which'reveals further assumed elements of'system composition and in

teraction. Figure Ii-Irepresents this case and summarizes a num

ber of important points:
 

1. 	 Thetcenter socio-economic group of the Center is linked to the
 
center socio-economic group of the Periphery through a harmony
 
of interest.
 

2. 	 There is a conflict of interest within each of the two nations.
 
We assume that the LC gap even in the Center nation is, at
 
best, constant.
 

3. 	 A key point is that there is more conflicL of interest in the
 
Periphery nation (dotted line within"c'ircle) represented by a
 
wide and increasing LC gap,15 than in the Center nation where
 
redistribution measures keep the LC gap approximately constant.
 

4. 	 There is structural conflict of interest,,between the two Peri
phery socio-economic groups (dotted line).
 

5. 	 The center of the Center grows faster (larger area on circle)
 
than the center of the Periphery which serves as a conveyor
 
belt for a net transfer of resources.
 

6. 	Alliance formation is avoided between'the two peripheries as
 
i 	 the Center nation becomes more cohesive and the Periphery
 

nation less so.
 

*1	 Galtung [1972, p. 971. 

Irma Adelman and Cynthia Morris [1973] provide very convinc
ing evidence for this assertion-in'their,multinational statistical
 
study, Economic Growth and Social Equity in Developing Countries.
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.	 There is, therefore, a net conflict of interest between the
 
two'nations (not represented) which is often referred to, but
 
this should not obscure the basic fact that center-periphery
 
domination is a combination of intra- and inter-nationaZ re
lations. The "bridgehead" relationship between the two cen
ters with a communality of interest is necessary, by defini
tion,. for the operation of the model.
 

Mechanisms of Domination
 

Galtung proposes two general mechanisms by which the Center 

dominates the Periphery'and which also apply to intra-national re

lationships. The firs& is the vertical interaction relationship 

in which vertical international exchange is considered to be unequal 

if the interaction is cummulatively asymmetric in terms of what the
 

two parties get out of it. There are two indicators which can be
 

used to examine the symmetry or equality of system vertical exchange;
 

they are inter-component effects and intra-component effects. This
 

is illustrated in the case of economic interaction between two na

tions0,(components) ii an international int,ractiqn "budget", shown 

in Figure 11-2. In this example, "Underdeveloped B" is exporting 

raw materials iin return for manufactured goods from "Developed A". 

Because we'are examining both inter- and intra-national effects we 

can see that, even if the terms of trade between raw materials and 

goods were equal and the negative by-products (pollution, depletion,
 

internal exploitation) could be considered equivalent for the to'
 

nations, the overall relationship is still asymmetric since A gains
 

positive benefits from spin-off or multiplicative industrial or tech

nological development while B gains few equivalent benefits from its 

importation of manufactured goods. This tendency is visible in many 

actual trade relationships. First, there is the-omnipresent gap
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AN ITERNATIONAL INTERACTION 1BUDGETE
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in Zevels of product transformatilonwith more advanced countries 

generally performing the higher,levels'of transformation., Secondly, 

since'LDC economies, by definition, are less'functionally integrated,
 

they would, in general, benefit from a lower growth multiplier-effect
 

frp'm imports. As we will see, these conditions certainly hold for
 

Sahelian and'West African trade patterns.-,
 

The second mechanism of domination'is the feudaZ inter otion 

structure. This ,is a general principle by which boundaries, bar

riers, institutionsi geography, transportation patterns, etc.,,tend
 

to structurally restrict and channel system interaction into limited
 

hierarchical patterns. Very crudely put, these 'patterns tend to'
 

promote inequality through the structural functioning of the prin-'
 

ciple of "divide and rule". This can be illustrated in the diagrams
 

iiFigure 11-3. Type A represents, for example, the general rela

tionship between three colonial metropoles and their captive peri

pheral countries. This relationship is characterized by vertical
 

relationships between the,Centers and their Peripheries, a lack of
 

direct interaction among the Peripheries linked to one Center and
 

among all the Peripheries, and only indirect-Periphery interac

tion with other Centers and Peripheries by way of respective Centers.
 

(This,, in an overly simplistic way, could represent the historical
 

interaction gOf' French,, German and English colonies in West Africa.)
 

Type B could be thought of as representing:the classical dendritic"
 

marketing and-transportation patterns which existed in colonial,,.,--

West Afric. Areas of primaryproduct production in two colonial 

;areas (the p. and p -are linked,by.largely'independent channels 

to the colonial metropole (cC) through regionalmarket towns 
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(cpP1 and cpP2) and the coastal capitals of,,the two-areas (cP1,'
 
cP2 Trade flows primarily along the'lines indicated and monopoly
 

~ 16 
profits are derived from their control. Some of the most striking,
 

examples of dependency relationships incorporate these feudal inter

action structures. For an underdeveloped economy we often point to 

concentration of trade partners in import and export markets and 

commodity concentrations (e.g., an export economy comprised 'of,one
 

or two primary products). One can make a fairly plausible argument 

that capital accumulation in a transitional society involves the

dynamic interaction of this type of structural rigidity and the oper

ation of relatively free markets within vertical interaction rela

tionships. In this conception, as in neo-classical theory, markets
 

are relatively neutral exchange mechanisms whose role and purpose is,:
 

defined by the structures and interaction relationships by which
 

they are integrated into an overall system.

1- "I . 5, 

Two final points concerning these mechanisms of domination.
 

First, it should be explicitly stated, if not already intuitively
 

obvious, that they operate withir, nation-states as well as among them.
 

The growing,,,urbaiigovernment 'class in West Africanlcountries has used
 

both.of ,'these mechanisms plus itsicontrol over ani-mported system of
 

new'p'ropertyzfrights and,,instiutions-for'systematic.expansion and en

,,',,hancement-of its',.position ;as ,the center,,of- the Periphery,-.; Michael 

-,Cohen,, provides a detailed -description of, this',process atework in 

l6Carol A. Smith'[1976] provides a very good introduction tc
 

the'analysis'of this type of system and thees,criptively useful
 

-study of central place theory. ,
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Abidjan, one of West Africa's most dependent and fastest growing
 
,7 r 

"boom-towns. 

Secondly, the combined operation of these two mechanisms builds 

into the system what Galtung calls "a subtle grid of protection 

measures against the major potential source of 'trouble' [i.e. 
J 8-


system dysfunction], the periphery of the Periphery.";1 As we have 

seen this part of the system is the most disadvantaged by the 

of unequal exchange and is structurally and functionally maintained 

in this state of powerlessness, disorganization and absolute poverty 

through the operation of the two mechanisms. This can be termed 

"structural violence" and the degree to which it is effective obviates 
' -' . - . 

the need for the Center to employ direct violence to maintain the
 

system. In addition we may also point to the internal effects in
 

the Center of rapid growth and increasing industrial and economic
 

concentration (e.g., environmental pollution, unemployment, tag

flation", urban decay and citizen malaise) as being additional un
... 

desirable consequences of participation in this interdependent Center
. . i . . s, em
Periphery system. 

Typesp of,,Center-Periphery. Domination and Dependency.. 

'•,,The general interaction model-presented so. far can-now be 

.broadened: byT-specifying .types! of-- Center-Peripherypxchange. 

*Galtungrsuggestsa number which: witl:be briefly. discussed as depen

- dencya{relationships. ,These. groupingsr are not ordered.-by.ximportance 

1 Cohen [1974 ]. 

' 48-Galtu~g: [l972,. p.' 108]; 
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or magnitude.9 and are clearly arbitrary due to a high degree of
 

overlap and inter-type interaction but are quite satisfactory for 

brief West African illustration.
 

Economic Dependence 

This 	type of interaction has been illustrated above and will be 

covered in greater detail for the Sahel in the next chapter. At 

this 	point itwill suffice to offer a few sumary generalizations
 

about system economic interaction and dependency.
 

1. 	We have seen that basic economic exchange involves trade across 
"gaps" in levels of product processing with the Periphery ex
porting raw materials and labor-intensive primary agricultural 
products with the Center providing higher level processing 
(generally with greater "value added"), sophisticated manu
factured goods, technology and investment capital.
 

2. 	 Extracted raw materials usually flow along feudal, dendritic 

paths through coastal enclaves and, thus, have almost no direct 
economic interaction effects. Even employment impacts are 
limited due to the common use of highly capital-intensive 
extraction technologies.
 

3. 	 In more realistic and complex presentations of the model, we 
can include a layer of Periphery import substitution indus
tries, particularly in more advanced Peripheral countries, such 
as Senegal, the Ivory Coast and Nigeria in West Africa. It 
has been convincingly shown that these industries can lead to 
greater dependence due to the fact that they:
 

a.o 	 Often make heavy use of imorted capital, factor
, distorting technology and even raV materials (e.g., Upper 

* 	 In some presentations of the Center-Periphery model, parti
cularly Marxist versions, there is strong insistence on the primacy 

of economic relationships in driving the model. While it is true 
that system transformation stems from evolution in broadly conceived 
relations of production and not from abstract con~cepts originating 
in the "super-structure", overly rigid, non-dialectical attempts to 
find narrowly-defined, preconceived theoretical relationships in 
operation can lead to untenable arguments and somewhat nonsensical
 
ideological battles. At this level of abstraction, we can assume 
that the iuediate impetus to system transformation or maintenance 
can come from relationships described by any one of the following
 
types of Center-Periphery dependency.
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Volta's Bata shoe factory makes cheap shoes from imported
 
plastic rather than use abundant local leather. Even
 
more'iiportantly; thefactory absorbed'scarce-local in
vestment capital and had negative employment effects
 
throdgh the destruction of the local; labor-intensive
 
shoe industry);20
 

S. 	 Have limited "spread" or linkage effects due to (1) lack
 
of overall modern economic integration in the Periphery
 
and (2) the nature of the products produced, classically,
 
simple consumer items such as bottled drinks, matches,
 
soap, cooking oil, plastic-shoes, flashlight batteries,
 
etc., or the output of "paint, polish and package" indus
triei'which use cheap'labor to assemble imported goods
 
such as motorbikes and bicycles; and
 

c. Are hampered by narrow domestic markets. High levels of
 
'unemployment and underemployment, coupled with a stagnant
 
agricultural sector, limit demand for local industrial
 
pr6duction causing substitution industries to often oper
ate at very low percentaged of capacity.
 

-Exchange
'4.' is characteristically asymmetric or unequal both inter
nationally'and domestically. In many historical periods inter
national'barter terms of trade move consistently against the 
Periphery. When more complex indicators are used, (e.g., 
Binge'or doubZe factorial terms of trade), we see even greater 
distortions due to high increases in .abor productivity in the 
Center compared to largely stagnant productivity in Periphery 
primary product export production (e.g., small holder peanut 
and cotton production in the Sahel, with the technological 
change being introduced--animal traction, fertilizer, improved 
seeds, credit, etc.--often having further significant negative 
distributional effects). Additionally, and of equal importance 
in the model we have outlined, domestic terms of trade move 

'strongly against the majority agricultural sector, confirming
 
the model's assumption of the relative (and often absolute)
 
impoverishment of the periphery of the Periphery. This trend,
 
which will be demonstrated below for the Sahel, illustrates
 
one type'of differential intra-national trade effect between
 
Center and Periphery which results in the relatively positive
 
"labor incorporation" in the former and negative "labor mar
,ginalization" (impoverishment)21 in the latter. In sum, in
 
the principle of unequal exchange for the LDC, causality in
voives sequential or simultaheous coercive deterioration of
 

S20Many similar conclusions can be drawn from the important micro

level work on small-scale industriesin'Sierra Leone reported by
 
Chuta'and'Liedlolm [1976].
 

.21 See de Janvry [1975] for a fuller discussion of these con
cipta 'iiad -term6s.
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external terms of trade (facilitated by 
Center control over
 

feudal interaction structures and market conditions) 
and gen-,
 

eration and maintenance of low real wage rates in the 
peri

phery.
 

Political Dependence
 

In the West African colonial period the 
Center or metropole
 

directly controlled system political relationships; 
in 1960, the era
 

of "political independence'' began when nominal political 
sovereignty
 

In terms of the structural model, indirect 
control or
 

was granted. 


political dependence occurs since 
Center nations are the sourceof
 

many political and administrative models, 
procedures and decisions;
 

Periphery nations supply at least some 
acceptance and application of
 

°
 ' It should,be
 
these models and procedures and obedience 

to decisions. 


stressed, again, that d'ependent decisiohs may often 
be made jointly
 

the Peri
by the two center groups and applied 

to'the periphery of 

Indicators of West
+ African political 'dependehC' 'canbe 

seen 
phery. 


in patterns of voting in 'in'ternationa 
organizations and'in govern

reliance on capital transfers for adminiistratie 
investment and
 

-ei'it 


often to cover large portions 'of recurrent 
expenditures. It is
 

that there is a'loss of pol'itical 
independence which accompan

c'lear 


ies' this type of budget suppqrt and 
related relanc'e on foreign ex

pertise to fill key manpower positions.
 

countries, like'
 
The internal political systems 'of West 

Africai 


those of other national parti'cipants'
'inthe inte~action system, are
 

A new area of study in the "poli
also characterized by dependency. 


"patron-clientrelationships':

tics of underdevelopment" is ,that 

of 
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which are, in essence, inter-group and inter-personal political feu

dal interactin ,structures. .
 

Miltary dependence is a subset of poitical' dependence. This
 

is a fairly obvious structure which has some francophone West Afri

can governments heavily dependent on France for defense guarantees,
 

weapons, training, skilled manpower (many miiitary aircraft in the
 

Sahel are flown by French pilots), and, until qutte recently, large
 

numbers of French'troops Major garrisons were maintained in Niger
 

and Chad until 1974 with sign'ificant counterinsurgency activities
 

taking place in Nbrthern"Chad. The Ivory Coast is today the base
 

for the largest numbers of French military in the regiobn today.
 

Cultural Dependence
 

.Cultural dependence is a final, related type which also needs
 

little elaboration.. The cent~er of the Periphery uses the 
Center's
 

language,,is educated by its teachers and universities, reads its
 

books and sees its films. Galtung sarcastically notes a variant
 

..of this pattern in the vertical division of labor in science where
 

. .. scientific teams from the Center go to the Pgeriphery 
nations to collect data "(raw material) in the form of deposits, 

sediments, flora, fauna, archaeological findings, attitudes, 
behavioral patterns, and so on for data processing, data 
analysis, and theory formation (processing, in general) in the
 

Center universities (factories), so as to be able to send a
 
finished product, a journal, a book (manufactured goods) back
 

for consumption in the center of the Periphery--often first
 
having created a demand for it through denronstration effect,
 
training in the Center country, and some low level participa
tion in the data collection team.23
 

22See, fo'r example,Leacnd[92.
 

2 3Galtung [1972, p. 112].
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Comiuiications-dependence, a"subset of cultural dependeco, 

exists in two basic forms where feudal interaction patterns are of
 

obvious significance. First, international and domestic transporta

tion networks are largely vertical in character, employ hierarchies
 

of Center technology and run on Center fuels. International air
 

routes provide may more Center-Periphery vertical linkages than they
 

do Periphery-Periphery horizontal ones, just as railroads and roads
 

inherited from colonial times run in parallel patterns from the coast
 

to the interior with many fewer integrating horizontal linkages.
 

Second, other forms of cor~unications such as telephone and news
 

dissemination services are dominated by the Center. Dependency ex

ists when a phone call from the Ivory Coast to neighboring Ghana
 

must be routed by way of Paris and London. Dependency in news flows
 

is illustrated by the fact that Center news gets much more coverage
 

in the Periphery than Periphery news (except the sensational) gets
 

in the Center.
 

Historical Phases in the Center-Periphery Model in West Africa
 

The system embodied in this model, like others with roots in
 

current and historical phenomena, has a strong implicit time dimen

sion and is assumed to evolve over time both in complexity and in,
 

the possible structure of its interaction mechanisms. Galtung
 

suggests that this evolution can be seen mostclearly in changes in
 

th patterns which link two centers together. ,Somewhat simplistica~ly
 

he propdses three phases in the evolution of the,domination system:
 

S1a' period of cotoiaism in which the' cenzter-of the,,Periphery is
 

'composed,essentially of personnial from the Center'naton 'itself;
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(2)neo-coloniaZism in which nominal political independence is granted
 

which means that a small center in the-Periphery is constituted lo

cally, related in harmony of ,interest to the center 6o'the Center, 

with indirect control relationships among system components, facili
4' ,I-', 4 ra iato s nd ()h 

tated through a series of international organ'izations; and (3)he
 

proposes a uurpattern, neo-neo-olon sm, n which the role of
 
a ffu-urc ,on"' " , in
 

international organizations will diminish to be ihcreasingly replaced
 

by a fuller, integrated network of more flexible, direct communica

tion linkages between business and government components In the en

tire system. These'changes are facilitated tlirough' growth in the
 

level of system activity and integration at all levels 'nd rapid
 

improvements in the speed of transportation 'andcomiuniEations.
 

From a similar but more Marxian perspective Sam Amin has
 

grouped historical Center-Periphery relationships in West Africa
 

into four rough periods (five including the current neo-colonial
 

phase).
 

Pre-mercantilis t 

"Before 1600 or'so international trade with West'Africa was large

ly by way of interior trans-Saharan trade routes which carried high

value, scarce and luxury items. This pre-mercantilist period is eval

uated by most economic historians as providing West Africa with more
 

* 24
 
net equality in trade effects than later periods.
 

24For a,good summary of historical evidence for this period see
 

A.G. Hopkins [1973]. Hopkins in another article already cited [1976,
 
p.,38] contends that- the Center-Periphery analysis does not apply too
 
well ,to African history prior to the slave trade which is in complete
 

!,.agreement withmodel'conditions that a sufficient level of interaction
 
-!must take place between two areas across a major gap in technology.
 
Forfurther discussion along these lines see E.A. Alpero [1973].,
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Mercantilis t 

Covering roughly the 1600s and 1700s, the mercantilist period
 

saw a number of simultaneous developments in the growing international
 

system. Feudalism was declining in the Center (Europe) with the rise
 

of domestic capitalistic production. This process demanded and fed
 

an accumulation of wealth, much of it from the Periphery (primitive
 

accumulation) which was provided by mercantilist trade relation

ships engendered by improvements in sailing technology and the
 

-
aggressive conquest of-the Americas. For Africa, .this period was
 

dominated by the slave trade and saw the,-rise of a coastal trading
 

pattern and the decline of the Saharan trade. "Trade relationships"
 

certainly deteriorated in favor of the Center in this period which
 

-saw the establishment of small coastal enclaves which promoted a
 

center of the Periphery" role for certain coastal ethnic groups
 

to the detriment of their interior neighbors.
 

Capitalist Integration
 

In the 1800s, it is argued, mercantilist and slave-labor sys

tem components began to hinder the further growth of industrial
 
the frh,w , of IdIs. la 25 

capitalism in the Center and this led to their gradual elimination.
 
, " * 11 - 1' ,7 ! r jo 

New levels of development in the Center demanded new roles for the
 

Periphery. For West Africa this meant an expansion of colonial en

clave activities but primarily meant the use of existing and new
 

African institutions and social structures (some of'which hadbeen
 
- ' g' t s a ' P .. .. " 

estabii'hed during the slave trade)' tb promote the production of 

raw materials and agricultural primary"products which'could be used 

2 See,' for ,dxample, Williams [1964].
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to increase the Center's aggregate return on domestically invested
 

industrial capital. We have already seen the pattern of unequal
 

exchange between manufactured goods and these primary products.
 

Geographical areas of influence of different Center nations gradu

ally solidified with the increasing domination of exchange by mono

poly trading companies and an erosion of free trade favored by the
 

economically dominant British.
 

Global Domination
 

) 'The colonial era in West ;Africa began around 1900 when three
 

Center nations rapidlypartitioned the region in response to the
 

-initiative of the French who; as a second class capitalist power,
 

had more to gain by restricting free trade and formally imposing a
 

Moving
more.rigid,.territorially-based feudal interaction structure. 


from an indirect system to one'of direct administrative and commer

cial control of the Periphery increased the efficiency of, what is
 

termed in French, "l'conomie de traite". The definition of this
 

term, poorly translated as the "trading economy", conforms to the
 

The introstructural unequal exchange elements of the basic model. 


duction of money taxation helped force peasants to produce the pri

mary products desired for export by the large colonial commercial 

houses which gained increasing monopoly control, largely at the ex

pense of indigenous African traders.
26 The colonial interests
 

"By the 1930s, three large European firms, U.A.C., CoF.A.O.
 

,..tand S.C.O.A. (UnitedAfrican Company, Compagnie Francaise de
 

l'Afrique Occidentale,'Soci6t6 Conmmerciale de l'Ouest Africain)
 
Similar,controlled over one-half of West Africa's overseas trade. 


ly, West African shipping was largely controlled by four firms, one
 

British, two French and one German (Elder, Dempster and-Co.;
 

Chargeurs Reunis; Fabre et Fraissinet; and the Woermann Line);
 

http:traders.26


37
 

generally employed Lebanese as intermediatetraders and also relied
 

in some areas on indigenous groups,such as, the Islamic Mourides of
 

In areas where such local groups could not be relied on
Senegal. 


to engage in cash crop "marketing and extension" activities (and
 

in most areas as colonial control tightened) these functions were
 

taken over, in French-speaking areas, by sooitga,dlinterlvention
 

which provided inputs, technical advice and often the entire crop
 

Many of these companies have been
evacuation market structure.27 


nationalized or replaced by government boards since independence but
 

their structural roles have not evolved greatly.
 

This "trading economy" has had two major variants in West Africa,
 

both of which have been important to the Sahel countries. First,
 

a plantation pattern has been common in the coastal countries from
 

Liberia through Nigeria with private, corporate and state models
 

using wage labor to produce oil palm, coffee, cocoa, and,.more re

cently, rubber, and fruit (such as pineapples and bananas) for ex

port. They are important to the Sahel primarily because that region
 

has provided a large share of the migrant labor to the coastal coun-


The second pattern is that of small holder, communal tenure,
tries. 


dry-land agriculture which characterizes the Savannah belt which
 

These two patterns persist today and
undergirds the Sahel region. 


development assistance program and project planning should take them
 

into account.
 

banking was dominated by two giants, the Bank of British West Africa
 

and the Banque de l'Afrique Occidentale [Hopkins,-1973, pp. 199-200]'.
 

27'A 
In the Sahel the most visible of these socigtgswaskthe CFDT,
 

the Compagnie Francaise de Developpement de Fibres Textiles.
 

http:structure.27
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Model Refinements
 

Ah th'e discussfd Ito :this poiht''illustrates, , the?,basici two na

.... four group sructiural 'oderl'can iluiinate basicinteraction 

miechanisms and structutes' but needs tiobe broadened as it is applied 

ftoanygiven hfistorica,'and regional setting. 

Furtherli itIis clear thatany system, as it evolves in complex

ity-over time,-iill develop further specialization in form and
 

funhction with new intermediate levels o.een playing critical roles
 

in'subsequteit'system modification. This can be illustrated in two
 

areas. -First, in addition to noting that the Center in our case is
 

made up of a complex coalition of European and North American coun

tries with France still in the leading position, we have seen that
 

several countries inWest Africa (e.g., the Ivory Coast and Nigeria)
 

will: probably expand their emerging roles as intermediates in the
 

Ceuier-LPeriphery structure. This would push the core Sahel countries
 

into what Barbara Ward has called the "fourth world" and illustrates
 

a level,6f Periphery nations called "go-between" by Galtung, "sub

imperial" by Ariifnand "semi-peripheral" by Immanuel Wallerstein, who
 

strongly suggests that their creation is necessary and inevitable
 

in th6 dynamic survival of the overall system as it reacts to chang

ing patterns in factor mobility, relative resource prices, transpor

,tation costs and shifting 'political-economic conditions.
28
 

'-Sec6id;'"this principle alsd-applies to intra-national (or class)
 

relationships with two groups often not sufficient to represent key
 

interactions. This is well illustrated in our examples of the West
 

28
Ward (1974], Galtung [1972, pp. 129-131,Ai 97]Walr
 

http:conditions.28
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African colonial center of,the Periphery dealing with peasant-pro

ducers by way of a third group, Lebanese.traders or some form 
of
 

traditional religious or political hierarchical structure. 
How

ever, even incorporating these and other refinements, it 
is important
 

to stress that in situations of underdevelopment in the~world 
economy,
 

the basic mechanisms of unequal exchange and dependency 
still animate,
 

the system.
 

Comparison with Other Development Mbdels
 

The Center-Periphery model provides one method of examining 
a
 

wide range'of'political and economic relationships over time 
which
 

will hopefully contribute to an understanding of at least a 
part of
 

Other macro-level
the functioning of the West African system. 


approaches and'certainly many micro-level research efforts 
will pro

vide additional valuable insights'into system structure and 
function

ing.
 

It should be obvious to those familiar with the literature 
of
 

ecbnomic development that there are both similarities and 
differences
 

betweed the Center-Periphery model and-more conventional 
neo

classical labor surplus, dual economy models as developed 
by Lewis,
 

Dual economy models are based on
 Fei-Ranis, Jorgensen and others. 


observations of the same differential development patterns 
within
 

LDCs but foreign trade and the relative internal effects 
in developed
 

and underdeveloped countries are generally'given very little 
atten-"
 

Byerlee and Eicher review the contents and relative 
contribu

tion. 


wide.range of developmenttheories and assess the degree
tions of a 


to'which they apply to African conditions and towhich 
they have
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It is clear that the center-periphery
'been emprically verified.
29 


model is broader in the scope of its variable inclusion and the
 

length of its implicit time horizon than most of the conventional
 

theories.
 

In conventional development theories based on the principle
 

variables of concern in neo-classical economics, the dual economy
 

nature of the LDC economy is analyzed in partial-equilibrium terms
 

which produces policy recommendations which may serve to blunt the
 

worst structural excesses in orderito.permitthe overall system to
 

Junction,'more,,smoothly. 

some of the differences in the two
t,Hollis2Chenery,points to 


theoretical approaches when he contends that:
 

.:the neoclassical framework minimizes the effects of
 

specific rigidities (i.e., the "vertical integration and feudal
 

:interaction structures" as I have presented them) in the eco

nomic system, while the input-output system (his shorthand for
 

,structuralist alternatives) tends to exaggerate them
 

and further he correctly emphasizes that,
 

P. .-the structuralist concept of development as characterized
 

by rigidities that limit economic adjustments (i.e., market
 

*price-adjustments),requi-es,-an analytical~framework in which
 

external policy is more closely linked to domestic resource
 

'allocation than does the neoclassical view, which minimizes
 
30
 

these restrictions.


What is important to add is that within a more general struc

turalist framework as elaborated here we can analyze "pockets" of
 

market activity which exist at various levels and in various geo

graphical locations in the Center-Periphery system. This will be
 

explored more in later chapters of this study.
 

Byer eeand Either [i9721.
 

30Cheiiery p.93'16-pp.
1'&. 

http:verified.29
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Much of the real testing and adaptation of alternative devel

opment theories depends on the accumulation of micro-level data and
 

Much of what has been advanced here can be successfully
analyses. 


subjected to the growing body of empirical evidence from anthropolo

gical and micro-economic research efforts in West Africa. In later
 

chapters, I will draw on the results of micro-level studies in vari

ous Sahelian countries and particularly on results from studies in
 

Northern Nigeria which are perhaps the most wide-ranging and impor

tant yet conducted inWest Africa.3
1 Similarly many of the conclu

sions of approximately five years of micro-research in various parts
 

of West Africa under the African Rural Economy Program can be seen
 

As was
as supportive of theoretical conclusions drawn here.
32 


stressed in the beginning of this chapter, the development of use

ful macro-level theories of rural development and the growing under

standing of the micro-level functioning of West African rural socio

economies are necessarily complementary activities.
 

Implications of the Center-Periphery Model for
 

Alternative Development Strategies
 

To this point, the Center-Periphery model, which has been briefly
 

outlined and contrasted with alternative models, can be considered
 

As such, it
a description of past and current observable reality. 


may be judged on two grounds, breadth of content (are all important
 

system variables included?) and synthetic coherence (does it all
 

A 'I 

31See Norman [1973],for a good introduction to this important"
 

programof mAicro-economic studies.,
 
3 2 The *,major conclusions of this program 0'fresearch are con

tained in Byerlee, et al. [1977].
 

http:Africa.31
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From here, the rest of this study has two objechang together?). 


(1)to delve into greater detail as this logical framework
tives: 


is applied to observations of the interdependent syste's "near
 

past" and present, focusing on one sub-sector, food grain production
 

near future the conand distribution, and (2)to project into the 


sequences for this sub-sector of two possible alternative evolution

ary paths for the larger system. Most of the effort will be con

centrated on the first task since it is there that we have our "data"
 

and observations and since the Eecond ismore perilous and subjective.
 

The second task must, however, be undertaken particularly if we are
 

going to engage in policy-oriented recommendations. Therefore, just
 

knowledge of the past helps understand the present, a descripas a 


tion of alternative futures may help sort out consequences and options
 

for one policy area in the near future.
 

Two additional preliminary comments are in order before we pro

ceed. First, this is a difficult task because it involves tracing
 

linkages between various levels of an interconnected system. The
 

very high level of
Center-Periphery model has been presented at a 


now necessary to go from this macro-level with
aggregation; it is 


a fairly long implicit time horizon to more micro-level sub-sectors
 

with shorter time horizons. This is a process which is necessarily
 

both arbitrary and complex. It is arbitrary because we must be se

lective in our choice of areas to explore and we will be successful
 

in this to the extent we are adept in knowing what to "h id constant"
 

and what to "vary". It is complex because we must-either explicitly
 

account for a great number of variables atdifferent levels of ana

S;,lysis.("hboFd them.consatant) while ,watching,interactionamong a few
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or we must use complicated procedures for allowing the greatest num

ber of variables to interact concurrently. In a sense, we must
 

pilot our ship between the shoals of historical reductionism and
 

the brooding monster of mechanistic methodology.
 

Second, in drawing linkages between the macro- and micro-levels
 

of this venture some chapters will have more of a "vertical",
 

integrating function to their analysis and description and others
 

will concentrate on the elaboration of greater "horizontal" analy-


Thus, in addition to this current
tical and descriptive detail. 


chapter, the former, integrative function will be served more by
 

Chapter III, which applies the Center-Periphery model to Sahelian
 

economies, by Chapter V inwhich traditional private grain trade 
and
 

storage is examined; by Chapter VI, which focuses on conceptual,
 

analytical and applied policy issues in the constitution and opera

tion of Sahelian grain stocks; and by Chapter IX, summary conclusions
 

Chapters IV,VII, and VIII respectively
and 'olicy recommendations. 


explore in greater "horizontal" detail current trends in Sahelian
 

grain consumption and production, government actions in grain mar

keting, grain market institution building, and the specific 
opera

tion of current and proposed emergency buffer grain stocks 
in Upper
 

Volta.
 

Beginning with the Center-Periphery analysis of the current
 

political-economic system, wFemay attempt to elaborate reasonable 

sforqaton (or "development")alternative paths to the structuraZ tr 


of the Sahel,.a major part of ,the West African Periphery. As in,
 

any historical system which.evolves dialectically,,the seeds of al

ternative future paths exist, often in confusing and contradictory',
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forms, within the current system. This is a necessary condition if
 
tion of
systems'are t6 ev1ve "s the'product of tiiA 


'physical and historical environmental factors with the jpoducts 
of
 

man's ifforts and free will. A natural dAihotomy "n the principle
 

variable intie"'Center-Periphery'analysis, the~degree of 'system
 

"dependency 'as defined"earlier in this chapter),' is used to 
describe
 

whode differences are sharply exaggerated at the macrotwo models '4


level so that it wifl be'possible to trace linkages, through inter

'veninijilayers of the"sytem, to observable differences in policy 
appli

.b we
cation at the micro-4level in food grain security programs. 

'wili see in Chapter VtIi actual policy application deals in the grey 

areas and the contradictory 'forces between the two extreme model 

types. 'An 'advantage of this approach is that it highlights system
 

contradictions which can help avoid policy'actions which are struc

turally and functionally predestined to failure.
 

The elaboration e;f these alternative models and strategies to
 

promote them'as presented simply in Figure 11-4, is clearly a task
 

far beyond the scope of this'study. However, we may achieve a some

what less precise but still useable picture ifwe use both historical
 

and'comparative, cross-national examples to illustrate some of the
 

likely charactdristics of the two evolutionary paths. We also note
 

that it is possible to differentiate among intermediate cases and
 

strategies along some of the variables which are analyzed in this
 

brief attempt. Thii'can be done most expeditiously by comparing the
 

'probablestates.df different.types of system varia'lds--at different
 

Figure 11-5 which follows.levels of aggregation , which is done'in 

Note that ther are fe countries which 'meet'ailof these suggestive
 

http:states.df


Model 1: Modernization through 

increasing dependency and 

economic integration 

Present 

Center-Periphery 

Dependency 

Model 2: Modernization through, 

decreasing dependency and 

promoting rural reconstruction 

FIGURE 11-4
 

CENTER-PERIPHERY STRUCTURAL TRANSFORMATION: EVOLUTIONARY
 
PATHS FOR THE PERIPHERY
 



FIGURE 11-5
 

ALTERNATE MODELS OF PERIHERAL STRUCTURAL TRANSFORMATION 

Selected System Variables Model 1 	 fFMod'2 
and Characteristics at
 

Various Levels of Aggregation Extreme intermediate Intermediate', Extreme
 
Form Form Form " Form
 

I. General direction of -	 Very rapid Neo-colonial Evolutionary" . Revolu'ionary 
system evolution 	 neo-colonia. transformation transformation .transforuatlon 

transformation with some towards national 
redistribution independence
 

Change in dependency status Rapid , _Some 4 , Some _ Rapid
 
I increase increase decrease decrease
 

A. Nn-african, -large size 	 India, Brazil ,......Chima 

B. Africa, non-Sahel 	 Ivory Coast, Kenya Tanzania 

C. Africa, Sahel 	 Senegal Other Sahel Mali 

II. Political variables
 

A. General stance "Moderate" 	 "Radical"(Progessive")
("Reactionary") 

B. International 

1. Alliances Maintain alliances with Diversification Diversification Movement toward
 
metropole or replacement toward other toward other alliances with
 

country or group developed and independents and socialist countries,
 
independents socialists some limited
 .aim?-a4.n 


contact with West
 

2. Military 	 Arms, training bases; Arms, training bases;
 
focuses on "West" Pragmatic focuses on "East"
 

3. International Effective participation I ILeadership in international 
organizations in center dominated organizations dominated 

organizations I I 	 by Third World 



Selected System Variables 

and Characteristics at
 

Various Levels of Aggregation 


C. Internal politics
 

1. Alliance 


2. Political parties 


3. Formal ideology 


IV. Socio-cultural .variables
 

A. Socio-economic group 


(class) formation 


B. General orientation 


1. Language 

2. Education 


C. Urbanization
 

1. Rate 


2. Social problems 


V. Economic variables 


A. Elements of development 
strategy 


FIGURE 11-5 - CONTINUED
 

ALTERNATE MODELS OF PERIPHERAL STRUCTURAL TRANSFORMATION
 

Model 1 Model 2 

Extreme Intermediate Intermediate Extreme
 

Form Form 
 Form Form
 

Ruling group with 
"center groups" in "periphery groups" In 

urban, rural areas 


Ruling group with 


urban, rural artas 

- "Grass root,, 

one-party system (Multi-party system possible) one-party system 
"Administrative" , 


Most important, 

unimportant 
Functionally 


actively used to
 
build support,
 
participation
 

Develop rapidly , , Efforts made to
 

block appearancu
 

s Inward
Outward -


Indigenous
 
strongly maintained language fostered
 
Colonial language 


"Education for
 

hierarchical system 

Maintain colonial 


self-relance"
 

Slowed or reversed
Rapid 


Rationing, 

slums, property crime scarcity of some consumer goods
High unemployment, 


Mach depends on initiaZ endoment 

Maintain "good climate for Nationalize
 

investment" 
 Tight money controls
 

Export of profits National currency
 

Currency convertability 
 Rural orientation
 
Urban orientation "Bottom up"
 
"Top down" 



Seleted System Variables 

and Characteristics at
 

Various Levels of Aggregation 


B. Concentration of 

private or quasi
private economic
 
ownership
 

C. Factor prices 


D. Incentives
 

1. Wealth and modern 

property accumula- 

tion 


2. Salary/wage range 


3. Non-material incentives 


4. Direction and effects 

of incentives 


E. Trade patterns
 

1. Imports (consumer/ 

capital goods)
 

2. Exports 


3. Natural resources 


FIGURE 11-5 - CONTihNED
 

ALTERNATE MODELS OF PERIPHERAL STRUCTbRAL TRANSFORMATION
 

Model 1 Model 2 

Extreme Intermediate Intermediate Extreme
 
Form Form Form Form
 

Very high -Very-low
 

Favor Favor
 
Imported capital, capital Local energy sources
 

equipment, energy and cheap (Many variations) technology w1ich uses
 
labor (severe distortions more labor than capital
 

in enclaves) I
 

Proceeds rapidly Slower but much'more
 
but very unequal equal distribution
 

distribution I
 

Wide Narrow
 

Limited More important
 

Outward, urban orientation Inward, rural orientation
 
Promotes efficiency in Frustrates private -accumu

private a.cumulation, lation, promotes local
 
inefficiency in local participation and-control
 
administration
 

Higher Lower
 

Diversification in primary and industrial goods
 
possible (much depends on resource base, starting point)
 

Rapid depletion, [ Slow depletion (?), 
continued foreign control I nationalization when feasible 



FIGURE 11-5 -

ALTERNATE MODELS OF PERIPHERAL 

Selected System Variables Model 
and Characteristics at
 

Various Levels of Aggregation Extreme 
Form 

F. Industrial sector 

Tend toward Importing capital equipment, 
raw materials, use cheap 

labor, export production 

Highly centralized, 

enclave approach 


G. Agricultural sector 

1. Land tenure Tends to private 

ownership 


Extracted.'2.Aricuitural 
surplus


-3. Diverslfication For world markets 

4. Crop patterns Trend toward mono-culture 

CONTINUED 

STRUCTURAL TRANSFORMATION 

1 Model 2 

Intermediate Intermediate Extreme 
Form Form Form 

Gear manufacturing to local 
materials, national consumption,
 

linked to increasing 
agricultural productivity for 

domestic use
 

Decentralized,
 
build on existing capacity
 

Expand on base of collective
 
owuership and management
 

Reinvested 

For export and local use 

Maintain mixed cropping
for local self-sufflclincy 
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Also, as shown, most Sahelin councharacteristics for illustration. 


tries are in intermediate positions (because of the low level of mat

erial.development4and/dr modernization achieved in any of them) with
 

Senegal andMali in,-the most relatively extreme positions due to their
 

respective political-economic histories over the past fifteen years.
 

Tgese are n6t, howeyer, secure "positions" since the region iv'under

gqihg such rapid transformation.
 

It must be clear from the several proceeding pages that the
 

list of model characteristics and detailed hypothetical strategies
 

for structural transformation can be extended very easily It
 

should also be clear that these variables must be specified and
 

strategies optimized for the particular conditions of different coun

tries and sub-national regions under changing resource availability
 

and market price conditions as well as the evolution of production
 

Even so, there are a number of common themes
for domestic use. 


which reappear in the two models.
 

I, Model, the implicit path towards modernization involves
 

increasing dependency on the more developed world, centralization of
 

private and state economic control, the administrative provision of
 

government services to rural areas, increasing inequality in dis

tribution, and interrelated price policies, urban-rural terms of
 

!trade, patterns of incentives and attendant urban problems which
 

support this direction of change. Problems and increasing maldistri

bution are recognized but tolerated because they result in the
 

,stkuctur~l benefit of a center socio-economic group with important
 

'linkages to 'the developed world. Redistributive measures and favor

iable terms of trade for the rural sdctor appear largely to cajole
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participation from reluctant peasants who in many cases can largely
 

retreat back to subsistence production. Model 2, in contrast,
 

protrays modernization as occurring once dependency bottZenecks are
 

broken, objective functions are redefined to give more weight to
 

non-material progress, and participation in the structures and in

stitutions of modernization begins in villages and includes parti

cularly the poorest farmers on the poorest land. Land is maintained
 

under collective control, urbanization is curbed on both ends of the
 

migration flow, extension workers and other government workers are
 

selected and controlled by local people, and government--to serve
 

rural construction and service needs rather than purely administra

tive and extractive needs--is heavily decentralized. This also
 

implies price policies, terms of trade and, above all, incentive
 

structures which support a process of change which builds on secure
 

local building b ocks.
 

As we will see in coming chapters, these alternate models imply
 

differences in the magnitude, ownership and operation of various
 

types of grain stocks. The controversy is not so much in the fact
 

that they are hele, which is dictated by common sense when supply
 

varies so greatly but in how, when, by whom and for whom they are
 

held which will c~incide with the demands of the different alterna

tive models and tihe more realistic "mixed" systems of actual prac

tice.
 



CHAPTER III
 

ECONOMIC CONDITIONS IN THE SAHELIAN PERIPHERY
 

Within the limitations imposed by an extremely weak statistical
 

data base.1 it is possible to add some economic meat to the bones
 

First, however,
of the Center-Periphery model elaborated so far. 


the usual warnings about not reading too much into economic indi

cators must be repeated. To say that Upper Volta has a GNP per capi

ta of $70 while that of the United States is $6,200 per capita, re

veals little of the richness of some aspects of Voltaic rural life
 

and the poverty of some aspects of life in the United States.
 

Second, these data should reveal something of the relative magnitude
 

of some aspects of economic dependency and the severe short run limi

tations placed on options open to Sahelian policy-makers.
 

Table III-1 shows that the Sahel is a vast area (about 57 per

cent of the size of the United States), that its population is small
 

compared to its land mass, and that it isextremely poor when mea-


This is partLcularly true
sured in material terms by GNP per capita. 


if we look at the four interior countries and exclude Senegal, with
 

its important coastal enclave of Dakar, and Mauritania, with signi

ficant exports of iron ore and copper, tqboost their per capita
 

1Elliot Berg [1975] clearly details the limitations of data on
 

Sahelian countries in a very useful statistical summary which will
 
be drawn upon heavily in this section.
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TABLE lll-1
 

THE SAHEL AND WEST AFRICA: AREA, POPULATION, GNP AND GNP PER CAPITA, 1975 

Country Area Population GNP GNPICapita Growth Rates () 

(km2 000) (000) ($100 million) ($US) 1960-73-

Population GNP/Capita 

Chad 
Mali- -
Mauritania 
Niger 
Senegal 
Uppei Volta 

1,284 
1,240 
1,031 
1,267 
196 
274 

3,900 
5,400 
1,300 
4,400 
4,100 
5,700 

$ 320 
370 
250 
450 

1,160 
410 

$ 80 
70 

200 
100 
280 
70 

1.8 
2.1 
2.1 
2.7 
2.1 
2.1 

-2.1 
1.0 
4.1 
-1.9 
-1.8 
-0.4 

Total Sahel 5,292 24,800 2,960 120 2.2 -0.6 

Nigeria - 924 71,300 15,050 210 2.5 3e6 

Remainder 
of West Africaa 1,681 36,900 8,960 240 2.7 1.7 

Total West Africa 7,897 133,000 26,970 200 2.5 2.3 

Sahel.as Per~ent" 
of West Africa 67% 19% 11% 60% 88% 

SOURCE: IBRD, World Bank Atlas: Population, Per Capita Preduct, and Growth Rates. Washington, D.C.: 
IBRD, 1975. 

Benin, Cameroun, Gambia, Ghana, Guinea, Guinea-Bissau, Ivory Coast, Liberia, Sierra 
-ancludes 

Leone and Togo.
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Table III-1 also shows that the Sahel countries are relafigures. 


tively worse off than their coastal neighbors in West Africa. It
 

is important to note that Nigeria alone has about three times the
 

population and five times theGNP'as: all six Saheian countries
 

9ombined; Fina~ly, note that populationgrowth in the Sahel has
 

been somewhat slower than'West Africa as a whole,(2.2 versus 2.5
 

percent) but that modern economic growth has'lagged far behind.
 

While there are similarities across the region there are sig

nificant differences which stem partly from the relative placement
 

of the broad rainfall/ecological belts which run across the center
 

of Africa.' Of the total land mass of the six countries about 58
 

percent is,considered desert, the Saharan zone, and receives less
 

than 200 mm (about 8 inches) of rainfall annually. The Sahel zone
 

is the next belt to the south and receives an average of between
 

200 to 300 mm and 500 to 600 mm of rainfall anually (8 to 12 inches
 

'to 20 to 24 inches). Below 500 to 600 mm we have theSudan and
 

Guinean belts which extend into the northern regions of the coastal
 

,countries., These belts areindicated in Figure III-1. The Sahel
 

,and Sudan/Guinean zones-each contain about 21 percent of the total
 

regional land area but the relative distribution varies greatly
 

across the individual'countfies as indicated in Table 111-2. This
 

table also serves-to warn that some caution should be shown in the
 

,use of the term "Sahel" given the varying proportions 'ofland, popu

laton,.c'rop and livestock production it contains.
 

The overwhelmingly rural nature of the Sahel countries is 

:illustrated'by thd estimated percentages of thellabor forces em

'pldyed n agrcultureiranging,' in 1972, from an estimated "low" of 
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TABLE 111-2' 

ESTIMATED RELATIVE IMPORTANCE OF THE SAHEL ZONE IN EACH.COUNTRy 

Ccuitries 

1. Land area: 

Mauritania Niger Mali Chad .. ,Senegal, Upper Volta 

Percent by zone 

Saharan -

Sahelian 

Sudano-Guinian 

77 

23 

--

65 

30 

5 

50 

25 

25 

50 

21 

29 

-

37 

63 

-

'13 

87 

2. The Sahel Zone 

a. Percent population 

b. Crops: Percent of: 
Area cultivated, 

Production 

c. Livestock: 
Percent of: 

Cattle 

Sheep and goats 

79 

87 

91 

90 

60 

53 

64 

47 

78 

62 

36 

27 

27 

68 

84 

29 

27 

16 

62 

52 

18 

19 

14 

45 

58 

5 

4 

3 

22 

20 

uL 

SOURCE: UN/FAO [1976a, Vol. 1, p. 6]. 
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76 percent in Senegal,, to 85,percent in Mauritania, 89 percent in
 

2 
Upper Vblta and a high'of 91 percent for Chad, Mali and Niger.
 

These percentages are, of course, closely related to rates of
 

Further, as our
urbanization to be discussed in the next chapter. 


model predicts, the estimated relative returns to agricultural labor
 

in contrast to other economic activity are much lower in the Sahel
 

than they are in most other developing countries and,certainly less
 

than the relative returns in Center countries as shown in Table 111-3.
 

These relationships are also evident in estimates of the sec

toral attribution of Sahelian Gross Domestic Product as shown in
 

Table 111-4. In that table, we see that in Senegal, for example,
 

30 percent of GDP comes from agriculture (which contains 75 percent
 

of the labor force), etc. Further, we note the major influence of
 

mining in the Mauritanian economy, the large proportion of "value
 

added" in the commercial and transportation/communications sectors
 

and the major role of the government sector in all of the economies.
 

It should also be noted that the mining sector percentages are most
 

likely significantly higher in 1977 due to Mauritania's doubling of
 

iron-ore exports, to Senegal's increased export of rock phosphates
 

which enjoyed a brief but sharp price rise.in 1974,.and-to increases
 

in Niger's exports of uranium ore. Finallyj these GDP> figures give
 

only rough estimates of actual economic activity and the estimates
 

2U.S. Agency for International Development [1975a,, p. 6-.
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TABLE 111-3 

AGRICULTURA'INCOME PER CAPITA AS A PERCENTAGE 
OF NONAGRICULTURAL INCOME PER CAPITA 

FOR SELECTED COUNTRIES 

countries Years 

1960/62 1964/66 1969/71 

Mali 8 8 8 

Mauritania 11 8 9 

Niger 10 i2 12 

Senegal 11 13 11 

Tchad 7 8 11 

Upper Vlta 11 13 10 

Average of:
 

Underdeveloped countries 28 27 27
 

Industrialized countries 54 56 55
 

With: France 37 37 39
 

United States 61 66 73
 

Great Britain 103 103 108
 

SOURCE: P.L. Iacoacci and E.F. Szczepanik, "Income Inequalities
 
Between Agriculture and 'Other Economic Activities at Different
 
Levels of Development," UN/FAO/PAD, draft document, 1975;
 
quoted in UN/FAO [1976a, Vol. 1, p. 2].
 



,TABLE 111-4 

GROSS DOMESTIC PRODUCT, FACTOR COST ESTIMATION
SECTORAL ALLOCATION OF SAMELIAN 

FOR 1970 (IN PERCENTAGES)
 

CountriesSectors 

Chad Mali Mauritania Niger Senegal 	 Upper--

Volta
 

Agriculture 50.5 43.1 33.6- 57.1 30.2 44.3
 

- 31.7 0.1 2.4 -

Mining -


Industry 8.5 13.3 3.6 7.2 13.8 12.2
 

2.6 2.1 4.5Construction 	 3.7 5.1 7.6 

7.3 13.5 21.7 17.3
Commerce 15.8 19.1 


Transportatlon
 
3.0 	 5.5
.andjconmerce 1.6 4.2 	 2.9 5.0 

Administration
 
-and'defense- 14.3 13.1 10.5 5.9 15.5 10.2

10.7 	 .6.5-Other services " 5.6 2.1 2.6 	 8.8 

100.0Percentage totals 100.0- 100.0 100.0 100.0 100.0 1 


.Factor cost GDP in,
 
(347.2) (741.6) (301.7)


$US-tillion 	 (238.8) (231.2) (177.7) 


SOURCE: UNiFAO -[1976a, Vol. 1, derived from tables on pp. 24-29].
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3 and are subject to
themselves vary substantially among sources


major sectoral shifts in response to changing world prices, etc.
 

iSince trade plays-a major role in the theoretical model a brief
 

look at the structure and magnitude of trade is instructive.
 

Table 111-5 presents official trade statistics for the 1969-71 per

iod which shows that exports represented from 8 to 50 percent of
 

Gross,Domestic.Product whileimports ;'ran at totals which represented
 

from 20 to 32 percent of GDP. 
4 

Agricultural products play a pre

domliant roliin exports, ranging from 64 to 94 percent, except in
 

Mauritania (25 percent) where they are outweighed by mineral exports.
 

'Itshould also be noted that agricultural products, primarily food
 

stuffs, make up a large part'of total imports. Part of this is due
 

to the drought period, but part is also attributable to secular
 

trends of increased consumption of imported wheat and rice which
 

'willbe explored in the next chapter.
 

Table 111-6 shows the estimated valorum percentage composition
 

of Sahel exports over the 1963-70 period which illustrates the general
 

Berg [1975, p. 11] notes, for example, that estimates of real
 

annual GDP growth between 1960 and 1970 range from a 23 percent dif
iference (6.5 to 8.0 percent) for Mauritania to a 1,220 percent dif
ference (0.5 to 6.6 percent) for Mall,
 

4Berg [1975, p. 11] makes several important points concerning
 

'what these figures indicate about the degree of "openness" of Sahel
 
economies and the implications for economic policy:,
 

"These figures are surely indicative of openness, but even they
 
(i)The
underestimate the degree of openness, in two respects. 


trade figures are probably "official",trade; and (ii)about 30
 
to 40 percent of the GNP estimates in these areas is an inputed
 
value for subsistence production. So taking account of unre
corded trade and calculated as a share of marketed GNP, imports
 
and exports would be much more substantial. This means that bud
get deficits or, expansionist monetary policies have quick effects
 
onthe balance of payments, on rates of exchange in parallel mar

kets'in neighboring/countries and on flows of illegal 
trade."
 



TABLE 111-5 

OFFICIAL COMMERCIAL TRADE, ANNUAL AVERAGES, 1969-71, BY SAHEL COUNTRY 

Countries 

Chad Mali Mauritania Niger Senegal Upper 
Volta 

Value of trade (CFA billion) 

Exports 9 11 25 9 42 6 

Imports 20 17 16 14 54 15 

Trade as-percent GDP 

Exports 14 19 50 13 21 8 

,Imports 30 30 32 20 27 20 

Agicultural products as 

percent trade 

Exports 94 70 25 90 64 85 

Imports 18 26 29 9 36 20 

SOURCE: Derived from UN/FAO [1976a, Vol. 1, p. 16]. 



TABLE 111-6 

EXPORT VALUE BY SELECTED CATEGORIES 
(IN PERCENTAGES) 

OF EXPORTS, 1963-70 

Category 

Chad Mali 

Countries 

Mauritania Niger Senegal 

. 

Upper Volta 

Peanuts-and 
peanut products 

Cotton 

--

79 

21 

21 

60 

-

58 

-

19 

24 

Live animals 
(recorded) 2 35 14 -- 39 -

-Meat 

Fish 

11 

-

--

6 

--

6 

Iron ore 

Phosphates 

- 88 

--

-

9 

SOURCE: Berg [1975, Annex A, Table iii, p. 152]. 
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pattern of dependence on one crop or raw material-forQtal export
 

earnings: Chad, 79 percent on cotton; Mauritania, 88 percent on
 

iron-ore; Senegal and Niger, 58 percent and 60 percent, respectively,
 

on peanuts. Mali and Upper Volta are only somewhat more diversi

fied with 77 percent and 82 percent of export earnings respectively
 

coming from similar proportions in each country of peanuts, cotton
 

and livestock on the hoof. Livestock export figures are notoriously
 

unreliable and underestimated, generally due to a large amount of
 

smuggling to avoid paying taxes.
 

Our description of Sahelian exports certainly would not be com

plete if we did not include what, for several countries at least, is
 

their most valuable export, namely, human labor. Labor migration,
 

whether of a voluntary or involuntary nature, has played a major
 

role in shaping the economic history of West Africa. This includes
 

various periods of internal and external slavery, colonial forced
 

labor migration (which was officially abolished in French areas only
 

in 1945), internal rural-urban migration of the classic variety, and
 

seasonal or permanent international migration from the interior coun

tries primarily to the plantations and cities of coastal West Afri

can countries. As one illustration of the magnitude of the latter
 

flows, it is estimated that perhaps one third of UpperVolta's ac

tive male labor force is in permanent or temproary foreign residence,
 

primarily in the Ivory Coast and Ghana.5 This provides a very im

portant component in the center-periphery development of.,the region.
 

Voltaic workers in the Ivory Coast (in this case, the center of the
 

5For a thorough exploration of this phernmefionin a center
periphery framework, see Gregory [1974].
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Periphery) receive wages, much of which go to Upper Volta as sub

stiantal' remittances. "-Bid these workers, 'iwever, do not have
 

of the'"Ivorian miiacie" due to
'easyaccess toathe economii growtki 


the4dfficuliy"they have in gaining effective'wnership'rights to
 

land'and property. The economic Impact of'remitted wealth in Upper
 

-:
V6lta,'while not neiligiblein'some instances, has not proven to be
 

of'much overall imp6rtanceas'witnessed by'the secular'stagnation
 

of the 'Voltaic economy. 'These factors are among those which caused
 

Samir'Amin to harshly'categorlze Mali, Upper Volta and Niger as
 

"labor-reserve economies", partly because this was one of the chief
 

roles'they played in the colonial era of forced-labor and partly
 

due to the current, post-independence realities of massive inter
6
 

national migration.
 

Another trade relationship which is embodied in the feudal
 

interaction structure of our model is the concentration of an al

ready undiversified trade with a limited number of trading part

ners. This pattern is dramatically confirmed in Table 111-7 which
 

,contains the percentages of Sahelian exports and imports to and from
 

the leading trade partner and the top three. Similar data are pre

sentad, for comparison purposes, for the Ivory Coast, Nigeria,
 

France and the United States. Not surprisingly, France was the
 

leading exporter to every Sahelian country and the top importer for
 

These data are for 1965, five years after indepenithe4 of them. 


dence, when preferential trade'agreements were still ir effect with
 

'Franceep'there has 'been a diversification of'trading relationships
 

6
Amln,,l[973].i 



TABLE 111-7 

CONCENTRATION OF SAHEL TRADE TO AND FROM MAJOR EXPORT AND IMPORT PARTNERS 
WITH COMPARISONS TO SELECTED OTHER COUNTRIES (1965) 

-Country Exports Imports 

% to Top 
Partner 

% to Top 
3 Partners 

Destinationsa % From Top 
Partner 

% From Top 
3 Partners 

Originsa 

Chad 
Mali-
Mauritania 
Niger 
Senegal 
Upper Volta 

45 
30 
25 
56 
81 
52 

68 
71 
64 
84 
86 
79 

FR, YU, NG 
IC, GH, SN 
UK, FR, GFR 
FR, NG, AL 
FR, GFR, MR 
IC, GH, FR 

46 
24 
47 
53 
54 
54 

68 
66 
84 
63 
65 
76 

FR, NA, US 
FR, PRC, USSR 
FR, US, GFR 
FR, PRC, NL 
FR, CB, GFR 
FR, IC, MI 

Ivory Coast 
Nigeria 

38 
38 

63 
61 

FR, US, IT 
UK, NL, GFR 

62 
31 

73 
54 

FR, GFR, -US 
UK, US, GFR 

France 
United-States 

19 
21 

36 
35 

GFR, BL, IT 
CA, JP, GFR 

18 
23 

37 
41 

GFR, US,-BL 
CA, JP, UK 

SOURCE: Oxford Economic Atlas of the World.
 

aTrading partners code:
 

Al Algeria IC Ivory Coast 
 NG Nigeria

BL Belgium/Luxembourg 
 IT - Italy PRC People's Rep. China 
CA Canada JP Japan SN Senegal

CB Cambodia HI Mali UK United Kingdom
'FR ,France MR Malagassy Rep. US United States
GFR 'GermanFed.-Rep. NA Netherlands Antilles USSR Union of Sov. Soc. Rep.
GH Ghana NL Netherlands YU Yugoslavia 
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since then but the concentration of trade partners is still quite
 

high compared to the countries of,the Center,. It is of interest to
 

note thtta1lirand UerVo0itaL-which had no mineral exports and a
 

smaller, ydt more diversifid: eiport structure--had a much higher
 

trade with ~neighborin~countries than any of the others. Mali,
 

in 1965 heavily oriented 'toward the Socialist Center, also had
 

shifted its import patterns so that 44 percent came from the Peoples'
 

Republic of China and the'U.S.S.R, withionly 24 percent still coming
 

from France.
 

Of greatest theoretical and practical importance in the field
 

of trade relationships is the movement and systematic significance
 

of terms of trade, both domestically and internationally and the
 

two acting together. This is at the heart of the principle of unequal
 

exchange and is a very complex subject given the patterns of inter

action and interdependency generated by the real world center

periphery system. However,-a few general and several specific illus

trative points can be made.
 

First, the general terms of trade situation has worsened for
 

the Sahel in recent years with substitution of synthetics for raw
 

materials, slackening demand for exports due to the reappearance of
 

cyclical recession in the heart of the Center economies, with severe
 

imported inflation due both to the direct and indirect effects of
 

petroleum price rises, and with wider secular inflation in the
 

prices of manufactured goods. Further,
 

* .,according to theWorld Bank, less developed countries 
which export neither oil nor minerals can expect. substantial 
:terms of trade deterioration by 1980; with the poorest--those
-with;under.$200 per capita income which lhad already suffered 



67

in the recent commodity- 'boom'--projected to suffer further 
,terms of-trade deterioration of.. about,20 per cent.'7 

This his, certainly not a new phenomenon in world trade relation

ships.' Colonial powers, almostby definition,'imposed themselves 

physically'to guarantee a continued deterioration initerms of trade 

"
againut thePeriphery. But the mechanism, to be Vsuccessful , is
 

•generally,more complicated than that., There ,is someevidence that
 

,Center-Periphery terms of trade may be cyclicalfin ,nature with major
 

changes in direction representing not.only-changes,,in technologies
 

and relative factor prices but discontinuous evolutionary Iljumpsil
 

in Center-Periphery structural relationships. Along these lines,
 

A.G. Hopkins offers this very relevant summary of historical terms
 

for West Africa:
 

Since, 1800 West Africa has experienced only three periods when
 
both barter and income terms have moved sharply in favour of
 
producers for at least ten years. The first period [peaking
 
between 1854 and 1861] played an important part in establish
ing~thd new commerce; the second, from 1900-1913, helped to
 
install the colonial rulers; and the third, from 1945-1955,
 
was a phase of expanding expectations and econnmic diversifi
cation which was associated with the end of the colonial
 
era.8
 

A statement such as this must be backed up empirically for any
 

,country or..shorter.historical period to insure its credibility, a
 

process-whichisi beyond the scope of this study., However, several
 

-sdurcesr of intriguing,secondary clues,are available. ,Amin reports
 

the work of Vanhaeverbeke9. who'analyzed the historical evolution of
 

, ! ,IG.K. ',Helleiner, paraphrasing ,Robert ,McNamara, [1974] in 
Helleiner [1976, p. 9].
 

8Hopkins [1973, p. 132].
 

9Vanhaeverbeke [1970] reported in Amin [1973].
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(Some summary,'

the:,terms of trade for Senegal's groundnut economy. 


,Table A-1 in
,fIgures for, the period -1884 ',to 1970, are rgiven, in 

,AppendkcA'.)' Large-scale groundnut ,production,'for export 
began in,
 

the 'early .1880s and"Ireachedfavrecord export ilevel of,-Just over 
a
 

41llion metric tons-in;.the 1965-66-,.season.; Indices:of,groundnut
 

export prices and 'retail,'prices'for.imported'godds moved 
"fairly
 

This

:closely together'compared toL-the ;percentage,growthf in'each. 


resulted ,in fairly stable commodity terms of rtrade over ,an 
eighty

'five,year period.' ,However 'when'the double factorialsterms 
of trade
 

:thoseltaking 'account of: thel relative,.changes in
 are,computed (i.e-.'t 


'productivity,in'French manufacturing'and Senegalese-groundnut produc-


These terms (intion),,the picture deteriorates;rapidly=for,Senegal,. 


dexed at 1938 equal to 100) decline from anindex-,of 346,in 1890-99
 

,to 40"in 1965-69.and: this has interesti-ng implications, admittedly
 

First, equal,someWhathypothetical, in our Center-Periphery model. 


:'ity,.in commodity terms of trade is~not an indicator that the function

;-Lig of the interaction system is necessarily producing equal effects
 

inboth areas. It is safe to say that productivity increases in a
 

more advanced,,integrated economy-will.,have ,disproportionately great

er,total !'multiplied,reffdbcts (within some,-limits regardless of 

,'whether producttvity rewavds go,,pkimarily .to -labor;or-capital) than 

'' ,;the -limited.effects"-popsiblein a,lessiintegrated, undiversified,
 

,Toithisl should be-,'predovunanly -subsistence Peripheral -economy'. 

added the obvious fact that Center nations have a number of these
 

.reiationships'with,various'.Pekipheral'areas.which would most likely
 

increase the magnitude of interactive growth processes.',
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Second, it is clear that the second "ratch.et" in this multi

layered process is the evolution of domestic terms of trade. Berg 

provides very convincing evidence that such a ' deterioration took 

place in Senegal between 1960 and 1974 with the government market

-

ing board having replaced colonial trading houses in Dakar. Total
 

income distributed to groundnut producers is estimated to have
 

. p 10
 
dropped by one third over this period. Much of this can be
 

attributed to ,.pricepolicies practiced by the "Stabilization Fund"..
 

Ostensibly constituted to protect producers from a fluctuating world
 

market, the Fund has proved more successful in generating government
 

operating funds in.classic marketing board fashion. Host dips in
 

world prices have been met with equivalent cuts in producer prices
 

while only a fourth to a third of the increases in export prices have
 

been passed along to producers, a pattern replicated in most of the
 

Sahelian countries.
 
'To see this from a somewhat different angle, recent preliminary
 

work done by'the World Bank estimates' thait in Senegal the net effec

tive tax (gross margin retained by the Cise de mPrquation et 

St !biisation des Pric less input subsidies and other services pro

vided to producers, between 1971 and 1975 to be approximately 20 

percent of the aggregate world market value of grcundnut production. 

In summary, therelhas been little stabilization for producers, only
 
' 


as crp
decinng utput " * 4...' ' 

declining cash crop output and rural stagnation as outside depen

dence"' increases.
 

Berg[1975, particularly: pp. 14-2,4]
 

See 'Helleiner [1966, particularly 'Chapter ,6] for an excell-,
 
ent discussion of *this topic.
 

http:ratch.et
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A final indicator of Sahelian economic dependence is represented
 

by'the proportion of government recurrent and investment expenditure
 

which is,financed by "development assistance" from the Center.
 

Table 111-8 shows that over the three year period,1972-74, the
 

annual average of bilateral and multilateral aid in grants and
 

loans represented from 32 to 123 percent of total annual government
 

expenditures in 1973 (recurrent as well as investment). Similarly,
 

thesemagnitudes of official capital transfers to the Sahel repre

sented from 6 to 10 percent of total estimated GNP. These percen

tages are substantially less for mineral-rich Mauritania and for
 

Senegal with its relatively larger, more diversified economy.
 

It should be noted that these figures center on 1973 which was
 

the height of the drought period and thus may be somewhat inflated
 

over prior years. However, with the increases in foreign assis

tance to the Sahel projected for the next decade, this may be, in
 

fact, a permanent state of affairs ,particularly for, the four interior
 

countries. Anyone who has visited any of the Sahel capitals in re

cent years can attest that much of the :boom in construction and
 
Is- " - , " I' L,- .I 

crowded first class hotels can be attributed to the spectacular
 

rise 'in the assistance activities of bilateral and international
 

organizations.
 

There are, of course, many other dimensions to the economic
 

and related dependency of the six Sahel countries and the West Afri

can region to which they are tied. Questions such as the evolving
 

role of,multinational firms--which have much-more of.an interest,in 

'
West Africa as hl n the- Sahel s -ca and should'be 



TABLE 111-8 

TOTAL BILATERAL DEVELOPMENT ASSISTACE (FROM MARKET ECONOMIES) AND MULTILATERAL ASSISTANCE 
(1972-74 ANNUAL AVERAGE)a IN RELqION TO 1973 TOTAL GOVMER BUDGET EKPENDITURES 

(INCLUDING INVESTMENT)b AND TO\TOTAL ESTIMATED 1973 GROSS NATIONAL PRODUCTC 
BY SAHEL COUNTRY 

- Country 1972-74 Average Annual Total Annual 1973 .1Aid as 
Development Assistance \ Aid Per National Percent-ofZ _ 

($US Million) Capita Budget 
($US) ($US Mill.) Nationa I GNP 

- Bilateral Multilateral Total Budget 

Tihad -29.7 16.0 45.7 $11.80 66.9 68% 14%
 

Ili 39.3 31.0 70.3 13.10 73.0 96 '19 
(auritania 15.3 i1.3 26.6 21.10 45.3 59 11 

.81.1 18.90 66.0, 123 184iger' "50.3 30.8 
 17.80 236.9: 32 6enegal 48.4 26.5 .74.9 

Jpper Volta 36.4 z24.O 60.3 10.50 51.5 117 15 

a

aSource: United Nations Statistical Yearbook, Table 206, p. 829.
 

bsource: Berg [1975, Tables VIA, VIB, pp. 202-213].
 
; C 

CSoure: IBRD, World Bank Atlas, p. 14. 

SdConversion rates used: CFAF 1 = $0.0044, MF 1 = $0.0022, UM 1 f $0.022. 
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explored.12 The purpose of this chapter has been to present macro

level data for West Africa relevant to a conceptual framework which
 

,seeks to 'describe and explain why this part of the world is so
 

extremely underdeveloped and dependent. It should be clear, as the
 

:the 2Azedtcan Soutiwest illustrates,;A.that it is not simply
exa-mple ovlf 


because the Sahel is desere and semi-arid that'it is inherently poor.
 

Rather, the Center-Periphery model suggests,that the operation of
 

the multi-layered world economicsystem, with its shifting patterns
 

of 'technology development and coalitions of Interest, ,has served to
 

negatively reinforce a slim resource base and'has maintained a series
 

of production patterns,$ trade flows and structural interaction mech

anismS w ich have systematically'worked against self-sustained and
 

The4imits to rapid modification
self-directed,economic development. 


of this system are also abundantly clear. -This should not, however,
 

deterus'from realistic assessments of the,situation and an explora

tionjof pragmatic measures which can be taken on the long road to a
 

We will begin this process in
more 'independent alternative system. 


the next chapter with an examination of trends in the production
 

ahd consumption of food grains in the Sahel.
 

Aistarting,place would be-the essay by Gree' [1975] and the 

book by-Barnet-a'ndiMulier [1974]. ' 

http:explored.12


CHAPTER IV 

TRENDS IN SAHELIJFOOD GRAIN CONSUMPTION
 

AND ,PRODUCTION 

Since there,are no apriorioptimum food grain stock levels for
 

'any country, qualified statements on stock optima can only be derived
 

from an exploration of the many physical and monetary determinants of
 

food grain demand .and supply within the context of the specific ob

jectives to be pursued in national grain stock and food policies.
 

This chapter'lays some of the needed groundwork for this exploration
 

through a brief analysis of available data on trends in food grain
 

cqnsumption (andriajor determining variables: growth in population,
 

urbanization and income levels) and food grain production.
 

It is important to keep in mind that these ate not isolated
 

trends; they form a part of the picture of the increasing unifica

tion and integration of segmented traditional West African economies
 

into the world economy. The Center-Periphery conceptual and eco

nomic framework outlined in the previous chapters impels us, as do',
 

other realistic structural: change theories, to carefully examine the
 

nature and extent of rural-urban exchange and patterns of consump

tion by various socio-economic groups.
 

It is clear that food self-sufficiency, at any level ot geo

graphical aggregation, can be the basis",for general economic self

sufficiency and true 'independence where the total benefits of trade
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can be more equitably distributed. We will see, however, that food
 

trade in West Africa, even through the medium of free markets, can
 
I 

contribute to the overall pattern of emerging socio-economic strati

fication which is a key variable in the transition to peripherical
 

underdevelopment.
 

,;Insixfcouiintries, the nuinber of Variables to be examined, most
 

of which merit entire iarate studies, and the quality of most
 

available data series channels our examination toward major differ

,ences and similarities,among:'countries andHtoward -those trends with 

!,significint.implications'lfor,nationalf'stock programsr,. Policy makers 

Willhave 'littlereallcontrol over some of these trends but others
 

clearly lend themselvds :to'pdtentiallmodification through government
 

food policy and general socio-economic'initiatives.
 

Food Grain Consumption
 

There are several broad patterns in diet composition and source
 

of food grains which characterize the six countries. Some of these
 

are illustrated in Table IV-l. First, cereal grains dominate Sahel

ian diets, representing, on the average, between 60 and 76 percent
 

of total daily calories consumed &. estimated by the FAO Nutrition 

Division. Millet and sorghum accodnt for 59 to 72 percent of total
 

calories in the four interior-countries and 32 to 43 percent in
 

Senegal and Mauritania, respectively, where greater amounts of rice
 

and wheat are consumed. In contrast with coastal West Africa, roots
 

and tubers play a small dietary role on the average but are more
 

important in,the southern-most parts of the Sahel group as well as
 

in 'speciality foods consumed in urban areas.
 



TABLE IV-1 

TOTAL DAILY PER CAPITA CALORIES CONSUMED BY FOOD CLASS 
FOR SAHM COUNTRIES (IN PERCENTAGES) 

- Food-Class .- Countries 

Chad Mali Mauritania Niger Senegal Upper Volta 

'Cereals. 65 76 60 76 66 75 
(illet/Sorghum) (59) (59) (43) (72) (32) (64) 

-Roots and-tubers 3 3 1 4 4 2" 

*Sugar 2 2 10 1 6 1 

.Legumes - - 9 2 3 6 2 10, 

Oii- products - 14 8 2 4 11 7 

Vegetables and fruit 1- 1 2 1 1 

'.Anlmalproducts 7" 8 23 9- 91 4' 

'Calorie base (2,446) (2,235) (2,178) (2,255) (2,737) (1,889) 

SOURCE: UN/FAO-[1976a, p. 71]. 
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Table IV-1 reveals several other significant 
aspects of aver-

Sugar plays a'bigger role in Senegal-and 
age diet composition. 


,,,auritanla where it is consumed in 
largeiamounts in tea.- Legumes,
 

( i, etc.), aret'substantially
N igb

,,suchas cow easandvarious:beans 

Chad, fNiger 4ndUpper Volta than in the ,-more important in diets in 

other' three countries. -"Animal-products 
are more important in Mau

,writania and Senegal and ,illustrate 
the relevance of.the geographi

cal location of those,countries.eiMauritanian 
pastoralists, estimated
 

be 70.percent-of-the total-population, 
consdnie large amounts of
 

to'V 


Fish rare important in
 
and milk products from their,herds. 


,coastal Senegalese and Xauritanian 
diets and play a larger role in
 

the interior countries of-Mali and Chad, 
which have relatively
 

greater fishery resources, than Niger 
and Upper-Volta. (See
 

of animal protein by food
 

-meat 


AiTable A-2, for a'breakdow
n 


-ppendix 


class and country.)
 

- supply of grain consumed reveals another 
differ

! The source of


ence amongthe six countries. Mauritania imports large quantities
 

of grain both from outside the region 
and from~neighboring Mali and
 

To some extent this is offset within,,the region by impor-
Senegal. 


",tant Mauritanian livestockPexPorts, a case 
of reasonably obvious
 

Senegal also imports substantial
 comparative advantage at work. 


quantities of'grain, mostly rice and wheat, 
to feed the ,large urban
 

.population of Dakar and the-Cape Verde 
Peninsula.
 

" 
study; igf-sufficiencyrates"-were
Ina recent World,;Baik 


a
calculted', for all West African countries in 1975. 

iThe self-sufficiency/'rate is thepercentage 
of total grain
 

consumption met through net domestic grain production 
which is
 

total domestic production less seed, animal 
feed, waste and milling
 

losses, normally taken to be about 20 
percent of total [IBRD- 1976b].
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Senegal were rated at 51 and 68 percent self-sufficignt, respec

tively, while the other four counties were almost 
entirely self

sufficient: Chad, 98 percent; Half, 97 percent; Niger, 99 percent;
 

and Upper Volta, 96 percent. As we will see below, a major policy
 

concern is that the latter four countries will slip further 
below
 

self-sufficiency in the future if average per capita production fails
 

to keep pace with population growth and that the situation 
in Sene

gal and Mauritania will continue to deteriorate in this respect.
 

Table IV-2 provides further detail on the composition of 
the
 

staple portion of Sahelian diets. It highlights the relatively high
 

per capita consumption of rice in Mali, Mauritania and 
Senegal and
 

It also

the importance of wheat in the diets of the latter two. 


illustrates a fairly wide divergence in total grain equivalents 
de

rived from staple foods. Mauritania's low of 132 kg per head per
 

year is partially attributable to the greater importance of animal
 

products in that diet and is also thought to be partially 
a result
 

of substantial underestimation because of a large unrecorded 
trade,
 

particularly with Senegal. Conversely, Senegal'S total consumption 

may t6us represent a slight overestimation because part 
of national
 

productidn is flowing to Mauritania (and particularly 
to Gambia if
 

relative official product prices ar'e of the right xignitudes) where
 

prices have tended to be significantly higher.
 

'Aswith many other Sahelian demographic and economic 
variables
 

can be highly misleading
t ' 'u level ca"these average 


sincerdifferent segments ofI the national population 
often consume 

to any great extent over time. In
only 1one of the varidus staples 

deed, most Savannah ethnic groups traditionally ,havehad very strong 



TABLE "aV-2 

ESTIATED SAsELIAN CONSUMPTION LEVELS OF MAIN STA LEB.CONODITIES. 
-(AVERAGE KG PER<IEAD PER YEAR, 1967-71) 

-'Commodity 

Rie 

haize ami-1let/Sorgt 

Total -cereals. 

:

-

Chad 

7" 
3 

2 
145 

157 

Mali 

20 
3 

10 
123 

153 

-

Mauritania 

17 

14 

12 -

98 

131 

CountUieso 

Niger 

6 

1 

2' 
186' 

195-

SeeUppeVolta 

56 

22 

15" 
-123

216. 

4 

5 
10 

152 . 

Ya. 
Cassava 
Other roots 

Total ,Zroots/tubers 

Total 1kg 

Total ,grin equivalentb 

3.3 
3-

6 

-163-

159 

-6 
42 

42 

195 

167 

3 

134 

132 

33-

36 

231 

207 

39' 

45 

.26-

231 -

-

6 
3 

12 

6 

156 -

SOURCE: lBRD [1976b]. 

alIncludes all other cereals such as fonio. 

bRoots/tubers converted to grain equivalent 
by (net weight divided by 3). 
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preferences for one type of sorghum or millet over all others as the 

staple of hoice. Itis9alsoir o'zeraieb 
to'generalizby saying that most
.a 


wheat and much of rice consumption has been limited to cities and.
 

towns. Table IV-3 crudely disaggregates the consumption figures
 

in Table IV-2 for Mali and Upper Volta into urban and rural consump

tion patterns. This was done by allocating a pbrti6n of total cereal
 

and root consumption to the "urban population" (15 percent for Mali,
 

10 percent for Upper Volta) based on average 1972 consumption figures
 

reported by SEDES for Bamako and Ouagadougou respectively. The re

mainder of national consumption was then averaged again for the rural
 

population. These are, of course, very gross estimates which mask
 

great differences in consumption within each sector but they do
 

illustrate an important gap between urbatz and rural staple diets.
 

Rice and wheat make up approximately 30 to 40 percent of urban staple
 

consumption (by weight) in Upper Volta and Mali respectively but only
 

about 3 and 8 percent of average rural consumption levels. We should
 

also note that these allocative estimation procedures point up notice

able differences in average urban and rural levels of total staple
 

consumption.3 In some respects these are not startling figures and
 

2SEDES data for Bamako and Ouagadougou contained in Secrdtariat
 
d'Etat aux Affaires Etranggres [1973].
 

.3These data do not deal with the related key question of the
 
nutritional adequacy of diets in the Sahel. For an excellent intro
duction to this topic (another which is unfortunately beyond the
 
scope'of this study), see Alan Berg [1973]. In addition, Reutinger
 
and Selowsky [1976] have recently published the results of important
 
research on the relationship between malnutrition and poverty in the
 
third world. They examine the critical relationship between income
 
distribution and age-specific calorie deficits and explore various
 
ameliorative policy options open to the underdeveloped world. Not
 
surprisingly, they find that the "development process" does not
 
necessarily diminish but, in fact, may increase rates of
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TABLEJ.V-3.
 

OESTIMATED URBAN AND RURAL STAPLE GRAIN ,AND ROOT. 
COOSUMPTI6N iN UPPER' VOLTA AND 'ALI, 1972' 

(INAVERAGE.KG,PER HEAD.PER YEAR 
AND PERCENTAGES)" 

Upper Volta
 

Commodities Kilograms Percentages
 

Urbana Rural Totalb Urban Rural Total
 

Rice 28 1 4 17 1 3
 
Wheat- 21'- 3 5 12 2 3
 
Maize 13 10 10 8 6 6
 
Millet/Sorghum' 106 136 133 62 88 85
 

Total cereals (168) (150) (152), (99). (97) (97)
 

Roots/Tubersc 1 4 4 1 3 3
 

Total staples 170 154 156 100 100 100
 

Mali
 

Commodities Kilograms Percentages
 

Urbana Rural Totalb Urban Rural Total 

Rice 66 12 20 35 7 12 
Wheat 16 1 3 8 1 2 
Maize 8 10 10 4 6 6 
2Mllet/Sorghum 96' 128 123 50 77 72 

Total cereals (186)- (151) (156) (97) (91) (92)
 

Roots/Tubersc 5 16 14 3 9 8
 
TotIal ataples 191 167 170 100 10 00
 

SOURCES: 'a [1973, pp. 38, 48].,
 

bIBRDT [1976b;9 Table 1.5]1., 

CRoots-and tubers' reported,'inlgrain4equivalents ;.,t' 
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the magnitde 'of urban/rural dietary differences should not be 

exaggerated,given the large role played by,coarse gralins inboth 

average diets. However, if these trends.continue and are coupled 

with prolonged rapid rates ofurbanization they will have strong
 

implications both for domestic production strategies and for grain
 

stock requirements.
 

A recent U.N. study of cereal production and marketing in Chad
 

reports somewhat fragmentary,consumption survey results which support
 

the above patterns of consumption variation by location and by income
 

level.4 However, it also adds a good deal of illuminating data on
 

the unrevealed complexity of these consumption patterns. Three par

ticular sub-patterns deserve special attention and, at least on an
 

impressionistic level, these patterns are observable across the Sahel,
 

First, there are marked seasonal differences in-both the compo

sition and total consumed calories of average rural diets and these
 

two factors have a complex pattern of interaction. For example,
 

while sorghum and millet make up the bulk of diets in southwest
 

Chad, their lowest consumption occurs during the harvest period
 

from mid eptember to mid-December while, during the same period,
 

total calorie intake reaches a maximum due to increased consumption
 

malnutrition (largely as a by-product of increasing inequality in
 

money incomes) calling for secondary redistributive measures such
 

as "food stamp" programs. This result is certainly consietent with
 
the Center-Periphery schema, as incorporation into hierarchical
 
world economic structures leads to the relative "marginalization"
 
of the periphery of the Periphery including disruption of traditional
 
ecological production/consumption relationships and continued down

ward pressure on real money wages as part of the process of capital
 

accumulation.
 
4H. Auffret et al. [1974].
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Cereals,
of non-cereal products (roots, tubers, legumes, etc.). 


lecause of their relative ease in'storage, a're consumed 'inlarger
 

pto'potions further from harvest 'time althoi'gh total-caloriesr
 

e ow potuc in 'the "hungry season" (theitdn in Frendi)' the four
 

month period which extends from just before through'"most0of the grow

ing season. (see Appendix A,'Table A-3,' for greater"detail,.)
 

'e"u'rbanizatioith 


be the case when we look 'at average urban
 

Second, it'would be a mistake to,equa improved
 

diet although this seems to 


&t%.onsumptionfigures. Res'iit'from a'consumpt ion survey in Chagoua,
 

'oneof the poorer-quarters of'N'Djamend, show-that the average per
 

capita calorie 'rationwa's inferior to that of'al1 surveyed ru.al areas
 

'
 .
in the southwesbof'Chad even during the u~ngry season Thus, while
 

the problem'of urban'poverty is not as acute, in a relative sense, as it
 

is in oiher parts of the: third Wborld,'we must recognize" the urban poor
 

as an increasing'percentage'of :the Periphery populatioh. Seasonal food 

shortages and 'priceincreases result in an average decline in urban cal

'orie'consumption which again would be disproportionately bome by the 

'loiier-income segments of the'population." 

'Th1ir'd, the"cha' study potins' tb the impbrtance 'of millet beer 

in total sorghtn'/mi'llet" c5'nU~ption.'. In rdral areas of douthern
 

.Chad an average'of'12 pdcent of total grain consumed was"'in the
 

form of local beer. In towns; in.the survey region this- figure rose
 

"to'22 percpntobfiotal consumption. 'This pattern'is.repeated across
 

"mach'of the Sahel. "In Ouagadougou it; isestimated that' about 15 per
'
: ' """.I "" ' - . ' . .. 

'cent bf the acfive fenale popiati6n is engaged' in'the'Sml]-scale 

"production of illet beer (doWo in*Upper Volta)"whichSalso 'consumes 

5Auffret [1974, pp.' 117-120J.
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(wood) imported into theabout 15 percent of the total cooking fuel 

city and substantial quantities of grain since an average recipe calls 

The characfor about one kg of grain for each three kg of beer.
6 


ter of this industry has changed with its transplantation to urban
 

areas. While traditionally serving a functional purpose of induc

ing and facilitating participation in co unal agricultural labor, 

in urban areas it has provided a cheap means of social drinkng 
al

though sharply rising costs are driving prices upwards and 
near those 

of modern bottled beer.
 

Population Growth and Urbanization
 

Total population growth and, its geographical, distribution are 

k undoubtedly the- strongest inmediate determinants of changes&t.in aggre

gate.demand for cereals int Sahelia, countries, . Across the Sahel the 

rateof, increase in total population has been accelerating and is 

through the 1990s, with urbanization and
generally expected to do. so 

improvements in health.care bothicontributin8 to this trend. PAO 

estimates that the average overall annual: rate. of populaton growth 

:for the Sahel. will1 rise: from .its.estimated, average- of ' 2.5: percent 

per year in 1970 to 1975 to :a rate of 3.0 percent per year for 1985 

to 1990; ' These' estimates are somewhlat 1 more liberal than 'those 

deriving the, United Nations, ''medum~variant't=population* employed in 

in this studyA Ths.ted.a'coaidare usedprojections which 

6 Soci~t6 Africaine d'Etudes et de D~veloppinent (S.A.E.D., 

-•' .197 .
 
":/ O [:76 ,p. 63].' 

.8 These dewographic..projec'tions' nd' itcatibn3'aie "discussed 

in detal in 131W [1976a]. 

http:changes&t.in
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in Table tV-4 in which total population for each country is broken 

down by numbers and percentages for the rural and urban sectors and 
U ., • , ' " - • . . .. .2 - i7 i 

for the respective capital cities only. Over thenext dozen years. 

the total population of the region will climb from its current 27 
.,. ,''- . . . , a r 

million or so to approximately 38 million. The 1990 total popula

tion is projected to be 204 percent of what it was at independence
 

in 1960; but the key trend is the dramatic increase in the relative
 

size of the urban population which in 1990 will be 423 percent of 
-% A 

the independence level while the comparable increase for rural areas 

is 184 percent.
 

UrbanizationA.n' the Sahel 'isa 'relatively new phenomena al

though!towns'have .played an important role*in'Sahelian life for
 

*many. hundreds 'of- years.' Precolonial towns' were quite, smal,1 although 

Siipottant 'as political.and connercial centers, particularly in some 

-of the larger.Savannah feudal empires and at key junctions on in

.land'-trade routes.,. "Increased integration into the -world economy 

led, to' the development' of.!various urbans centers' in-a fragmented 

Per'iphery;' Consisteht. with, or; in factp implid: in'S the center pei

phery. framework are both "'demand-pull". and "supply-push".': factors at 

work in the process of rural-,urban migration.; .These art,not ~dissimi

lar to, patterns, in other parts of the developing world, but may be more 

aplicit due to: the' narrOW' economic foundations- of'"the Sahelian ur

ban sector and din to West African rates 'of 'urbanization'which are 

among the highest in the world because of a very small initial base. 
< ' On.th " 'd" " " ... • '' "' 

;Onh "an. side as we hive' s'een', the money eco~nomy-and 

*the creation of associated modern property rightsas se'ans to accutw

late privatel wealth are, located almost exclusively in~cities and 
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TABLE IV-4
 

,POPULATION OF THE.SAHEL'BY SECTOR
 
,(IN MILLIONS-AND PERCENTAGES)Y
 

'-'- 'Year Chad Mali Mauri- ',Niger Senegal, Upper Total 
tania Volta Sahel 

1960 2.98 4.08 .95 2.91 3.03 4.40 18.35
 

5.70 1.28 4.60, 4.42, 6.03 26.05
 
Total' 1975, 4.02 	 6.41 8.65 37.92
1990 5.55 8.46 1.80 7.05 


2.34 4.16 16.58
1960 2.78 3.68 .88 2.74 

1975 3.46 4.93 1.14'' 4.17. 3.17 5.53 22.40
Millions, 	 4.08 30.43
'Ria 1990 4.29 6.89 1.50 6.09 	 7.58 


.40 .07 .17 .69 .24 I.77
Millions, 1960 .20 

;Total 1975 .56' .77, .14 .43- 1.25 ,.50 3.6p
 

Urban 1990 1.26 1.57 .30 .96 2.33 1.07 7.4?
 

millions, 1975 .35 .12 .80 .17
.19 .12 	 1.75
 
Capital 1990 .43" .68 .25 .27 1.43 .34' 3.40
city, 

1960 93 90 93 94 77 94 90
 
Percentage, 1975 86 86 89 91, 72,,,.. 92 86
 
Rural 1990 77 81 83 86 64 88 80
 

1960 7 10 7 	 6 23 6 10
 

9 28-:- -8 14
14 14: 11
Urban,' 1975

1990 23 19 17 14 36 12 20
 

Percentage, 1975 5 6 9 3 18 3 7
 

Capital i990 8 ' 8 14, 4 ' 22 " 4 9 
ACity 


SOURCE:, IBD [1976ab.
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towns. This, of course, is a key structural component of the in

ternational system as ,described in Chapter II',and is' associated with
 

exaggerated ,patterns",of,,colonial'administrative centralization.
 

to almost the entire imposed value system is through oppor

1,,tunities.,in urban, centers. This pattern has laccelerated since inde

pendence as six-new national-governments had,,to be created to replace 

a fairly streamlined hierarchical system of colonial'aditihistration. 

- That-most-urban growth in--the-Sahel, except to some degree in 

-Dakar,':is fueled-piimarily'by"the expansionof the government sec

tor, is beyond-doubt. This is emphasized in Table IV-4 by looking
 

-at the,percentage of estimated urban,popul ation which will be located
 

in'Sahelian ,capital cities'in 1990. The average for the region as
 

a whole, influenced by thelarge population of Dakar, is 45 percent,
 

-,withtherange-extendingfrom-an-estimated 28 percent of the urban
 
J" 
,population of Niger in'Niamey to 83 percentf in Nouakchott, Mauritan

'ia,-whichi-until the 1960s, was-largely sand'-dunes. Not only is the
 

government sector the largest',employer but it also "rea'ies most of
 

'-the demand for,,the'modern-service sector (water, power, -education,
 

travel,,.health services, etc.) and the geneially frail import

,
-substitution-consumer-industries , It-is one of the cruelest ironies
 

that the mechanisms needed to transfe'ri'development assistance funds,
 

designed in some cases to promote greater-self-sufficiency, help
 

,speed urbanization which is aenerallv the most tangible evidence
 

of increasing dependency.
 

, The other side ofthis dependency coin, which isthe'"supply

push"k'component ,of urbanization.Thas also been discussed. 'Lack-of'
 

opportunities'for'wage employment"in rural areas, imbalanced domestic
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terms of trade and an entire incentive system geared to rewards in 

urban ireas combine to prouote heavy emiration to the cities,, both 

nationally-and .withinWest Africa.
 

The implications of these trends for the production of staple 

food crops and thus for the magnitude of the grain marketing and 

storage problems are fairly clear. On one hand an increasing per

centage of the population is no longer producing 'its own food and, 

through changes in income and.life style, the composition of its
 

food demand isalso changing.. On'the other hand, migration (drain

ing off some of the potentially most productive labor power), inappro-. 

priate price policies (which have kept urban food prices fairly cheap), 

competition with export cash production, and ihadequate transpor

tation/counnunidations infrastructure have all tended'-to limit ss

tained increases in food grain production. The dominant lesson to 

be.derived from the 1967 to 1973 drought period was that this doubly

eroded agricultural economy, undergoing fairly rapid transformation, 

was a precarious, dependent structure which found it had no choice
 

but to.rely on the outside-world for basic food "Supplies.
 

•.Trends in Food Grain Production, Yields 1and Imports 

West.African food grain production, as many other economic and 

dezwgraphic variables,~is.dominated by Nigeria, :which is home to 

about'-54 percent of the region's population. In:Table IV-5, we 

see that this one country, out of seventeen in our definition of' 

the region".grew in a base period centered on 1969-71, an annual 

aVerage of'b9 percent of total cereals, 58 percent of millet and
 

sorghum"and 62 'percent of 'the aggregate tonnage of roots and-tubers 

in West Africa. Northern and central Nigerian production of millet 



TABLE IV-5
 
"I SAHEL, NIGERIA AND 
 TOTAL WEST AFRICA: ANNUAL AVERAGa GRoSS PRODUCTION-OF MAIN STAPLE FOODS ('000 M AND PERCENTAGES ' 

OF WEST AFRICAN TOTALS) 

Af-  ° 
." ,1 ' 'Sah~l -Nigeria Reinainder'of 'ota?TT t l f 

.West Africa - fricaof.. West Africa a
 - ('000 NT) West 
-

Percen-
 ('000 MT) -Percen-
V, 


('000 MT) Percen- ('000 za)tage-tAge ,Percen
.tage 
 tage
e: 39Sor 



3,712 
 34 :6,363 58 
 -896.
", - 88 1, 100Mlze 10,971 I0 ;" . .192 7,1,146 
 1,8., " " loo:
 
Paddy .407 - 9 -54 , --
.2,923
17- 427 
 18 
 1,428' 
 65-
 -2,362 
 100


uTotal cereals "-A- 4,307. .26- , 364
-7,936 4 01.""
49 4,013 25- , - 

" 7615Roots.T.bers 

S761 16,256 00
25.136 
 62 14,406- ---- - 36 40,303-- 100
-40,303 


-'SOURCE:- IBRD [1976b.].. 

...
 

a
aAnnual averages computed from different base periods:
mainder, other comparable periods from 1966-75. 
Sahel, 1969-71; Nigeria, 1967-71; re

bCountries included in West Africa are same as in Table II-l.
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all,9 

and sorghum is a key factor in any consideration of'vegiona oar 

grain stock or stock coordinati6n schemes. Proposed Nigerian stoc.
 

plans and their implications for,the Sahel will be briefly discussp4
 

in Chapter VII of this study.
 

The Sahel, with about 19 percent of the total regional popula- ,
 

tion, grew a disproportionately larger share of total sorghum and
 

millet (34 percent) and total cereals (26 percent) while pro'ducing
 

smaller amounts of other cereals and particularly of total roots and
 

tubers during the same time period. The remainder of'West Africa-

all coastal countries with generally higher rainfall--grew much
 

grearer shares of'maize, paddy and tubers.
 

Focusing on Sahelian cereals, aggregate national producftion.and
 

yield estimates, obtained largely from FAO, USDA and IBRD sources,
 

were subjected to statistical analysis to examine two key areas:
 

(1) secular trends in country-specific and regional cereal produc

tion and yeilds, and (2) the magnitude and correlation of variation
 

in these trends both within and among the Sahelian countries.
 

'Production
 

Estimated productionifigures were available for,,millet, sorghum, 

4 maize and rice-for most countries from 1951l thiough 1975....A number 

;of data series were examinedand USDA figures proved to,be most use

,	fulfor Senegal, Mali,>Niger and UpperVolta.9 IBRD compilations
 

w.vere 'used for Chad and Maufitania although,these ,datawere originally
 

derived largelyfrom various issues of,the FAO,Production Yearbook.:
 

Data obtained on computer printout from the Foreign Demand 

,'"and Competition Division, Economic Research Service,,U.S.,Depart
ment of Agriculture. More limited, condensed versions Of'the same 
time series are available in USDA, ERS [1976]. 
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To assess change over time, the data were analyzed over 
two
 

time periods, 1951-75 and 1961-75. A detailed summary of the means
 

and standard deviations Of these two time series, by country and by
 
i, 

In a 	few instances
 crop, is contained in Appendix A, Table A-4. 


the means are significantly different but, in general, they 
are
 

*,-**.,.I,,*j.I 

quite close. Therefore, a few sumary figu:es calculated from the 

1961 series are presented in Table IV-6 on the next page and 
can be 

The 15 year mean for combinedconsidered reasonably representative. 


sorghum and millet production, 3.758 million metric tons, is about
 

87 percent of mean total cereal production, 4.344 million metric
 

These figures are quite close to the averages in Table IV-5
 tons. 

and, for an estimated 1970 population of 23 million, would represent' 

per capita annual millet-sorghum and total cereal production of 163 

and 189 kilos respectively. 

Trends in total production levels are quite complex-given struc

tural change in the production base over time and aggregation pro

blems, both compounded by fairly weak data and the confounding in

fluence of the 1967-73 drought. However, a numbet of fairly clear 

trends emerged from regression analysis of the 1951-75 and 1961-75 

time series; Fist, as always,t the- choice of starting point and
 

make a .major difference in 'the -trends
length of time series can 

•revealed." 	 A general pat'teri"emerged" in the .data x(present :for differ

cfops at different levels -of aggtegation),and -isrepresentedent 


'°by pigure IV-l'whtchdisplays-total cereal production..for-Mali.,
 

In-itwe.rcan see;:that
 
- Niger, Senegal'and Upper Volta, 1951-75; 

production levels increase fairly consistently from 1951 to 1964,
 

•oscillate around,.thislevel -tor.-6 or, 7 years,idrop-very sharply
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TABLE IV-6

.MAN ANNUAL GRAIN PRODUCTION AND COEFFICIENTS OF VARIATIONa BY CROP 

AND.BECOUNTRY, 19.61-.75 (TEOUSANDSM=TICTONS),--

Crop
-Countr 

- Millet/Sorghum 	 ____ 

.. . " -	 Maize, Rice Total Cereal
 --t/let 
: - f ead 2 c.v. *Mean, c.v. c.v. c.v. c*.yMean ..


_b 745 .25-
Chad 	 694 .28 _b __b: _b

25 	 14
964
735 ""..16 	 81b 

-- b.. - . 83 

Mal 


34
78 i.36,: 

Niger - 538c .iO0. 2 .35 27 *: ..48-: 850z .12 
- 283 220 - - -. -'65 

517 .21- "Senega1 659 .23 

Mauritania 


40 .40' 102 .33 

3 2 0 c 	 36 .17 1,O42 .18
 

C .18 93 .38 Upper'yolta 

593 -.21 

.16-.3
Sahel- : . .2,986 .1i 217, .22 312 


(with Chad, (3-58)-......
 
____	 4--44)_ _Mauiitania), (3,758) ---_ 

-SOURCE: Appendix, -TableA-5. 

acoefficient of variation is the standarddeviation divided by the mean. 

bData not adequate -for entire period, therefore omitted. 

cMillet. 

-Sorghum. 

http:19.61-.75


4019- - -. 

3849- Production= 2707+41 (Yeor)+ 

,3679 -.. .- -. -- - Standard'Errors; (162()01) 
O 3509 - of Estimate: 393. 

7" 39 Production 367-4 (Year)+ 

S3169, Standard- Errors: (218) (24) 
- " -of Estimate:'401 ,2999 -

0 

-2829 ' . 

2659 --- -- " 

2489. 

2319
 
I'_ 9' 13 
 -17 "21 25- 29r, 3 37- 41 

1951 1955 1960 1965'" 1970 ' - 1975 
'YEARS 

Figure IV- I
TREND IN COMBINED TOTAL CEREAL PRODUCTION FOR MALI, NIGER, SENEGAL 

AND UPPER VOLTA, 1951- 1975 
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in 1972-73 at" the heigit of 'the'dSfught, afid clitbbackuP':-to about 

tlei 964706'averag-in'1974 and 1975. 

STwo regresiio'n lines,' calculaedfor' 951-75'and41961-75, arel 

plotted'on the same graph and demonstrate'that-we must'be very care

in our cioie of base"'periodwhen analyzing 'productioniilevels 

o Slops of opposite sign such as-theseScharacterize many
oertiie. 


of ,the"'crop 'arid country-specifAc time lseries analyzed over'the two
 

time piriods.' The'negative slope is highly,'sehsitive'to changes in
 

, large standard erioi for 
the slope coeffi -r
 

datapoints 'as the low R
2
 

cient, and ide variance in the data points indicate. It'should also
 

be noted that the "fit" of the 1951 series increases-when the data
 

are subjected to natural"log transformation, although it is not
 

acceptable practice to compare "R2's" in these'lcirfumstances.
 

A summary'of the mor& statistically significant regression re

sults10 are contained in'Appendix A, Table A-6. For,eachcountry
 

there are really two production trends which arel Of Viterest, millet/
 

sorghum and rice. Maiie is difficult to,analyze in,these aggregates
 

because the production is relatively mall and, in.much of.the region,
 

'it is growd"in small 'field6"directly"surrounding or I'adjacent to the
 

fnMil compouid'which complicates estimation and chn lead to great.
 

variatiofis in aciual yield.
 

Taking millet/sorghum first, in Appendix-A, Table A-6, we can,
 

see that estimated production in Mauritania and Chad dropped sharply,,
 

and fairly"ciontinuously from 1961 through 1974. Mali also shows a
 

10 
.Thatthere is no linear or log trend in the production figures 

'is also',"significant" in that it generally indicates no major sys

tematic change -in aggregate output of that crop, Just'wide year to 
year ,variation. 
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,),,strong .declneiprodition,.since 1961 ,but more recent reports in
 
1975 and 1976 indicateecord crops and p~oblems, f.surplup dis

11es., 


-,Niger tand Upper'LVolta, millet and sorghum trends generaly follow
 

,%posal,,pakrticu1ly~.for.go ment held supp For Senegal,
 

qthe aggregatepatte~n in,,Figure IV7i,.,increasing fairly strongly over
 

._the entire,1951-75 period ,but generally stable or slightly declin

ing,on,-#,ftqverage,since 1964. It,,shouldbe: noted..that the rae 

,of increase s1ownt ini Figure .IV-l,for.19,51-75 isabout.1 percent,per 

Q.year and, thus.s about,,half .the rate of aggregatejncrease in total 

,,Sahel population-which is about 2 percent,per, annum. Increases in 

,,aggregatepioductiop are thus ,morenearly consistent with the rate 
of rurappu a on gowth wich may then be a reasonable indicator 

to use ,when projecting production trends. 

,,,,-,Rice production increased,overall at a rate about twice that of
 

soghum,,and millet.,,, Mali, which produces somewhat under half of all 

,Sahelian, rice, showedsome decline, since 1961 but this, islargely
 

.due,,.to,the higher,vulnerability of output from majqor prqjects, such
 

as the 1fficejde Niger.. to rainfallshortages,. Niger, pper Volta
 

,andSenegal, 1 which have, all significantly increased ,controlled irri

.gation production of,rice,,,showed lstrong ,,,icontinuous .ates of produc

tion increase, particularly over thelonger time period.,, 

5ee6,,1fr examjpld, Steedihan0 et',1al. (1976] ., 
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Yields
 

Trends in yields follow patterns not greatly dissimilar to
 

those in production levels but the figures themselves generally have
 

less absolute significance since yields can vary'so widely within
 

countries and by type of input "package" employed. Average yields
 

by crop and by country,for the two time series are contained in
 

Appendix A, Table A-5 and the most significant regression results
 

are in Appendix A, Table A-6.
 

Again-reflecting the impact of the drought years, yield trends
 

for the coarse grains and maize decline sharply over the 1961-75
 

period. Yields of rice--some of which is under irrigation--showed"
 

mnch more resistance to drought and fairly strong increases in
 

.yields,were recorded in Niger and Upper Volta.
 

As in other semi-arid lands, weather variation, particularly
 

rainfall variation, is strongly associated with Sahelian cereal
 

yiel'ds. Where agricultural data systems are very weak, it may be
 

*that'certain'statistical relationships among more readily measura

ble 'natural phenomena, such as rainfall and river flows, will pro

vide improved prediction and forecasting,capabilities which can be
 

very important to a grain stock system. 

In an attempt to examine this 'foi the Sahei,, average annual
 

'rainfall'figures for Upper Volta,for 1951-75,were regressed on and
 

-correlaied'with'bbth production levels and'yields for all cereals
 

' 
and cereal averages., This 'did'not produce't6'many 'encouraging re

,sults, but 'several relationships are 'orth noting. First, a strong 

negative,li'near'rela"ionship'was observed between Bob-Diolasso rain

- faflfevels and,total annual Upper Volta rice pr6ductioi6,much Of' 
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,which,'coihes from the "Bobo" region'. (This result has also been 

,eportdfor irrgated-rice production levels in Niger and is hypo-"
 

thetically attributed by other authors to decreased radiant energy
 

caused by greater cloud cover.) Also a strong positiverelationship',
 

was 	found over the 1961-75 period between averaged Upper Volta annual
 

rainfall and sorghum yields. 
Even 	with only fragmentary results such
 

as these, inquiries along these lines seem to offer potential for re

latively cheap early warning crop forecasting systems. 2
 

This is confirmed in the recently pubished work by Davy et

al. [1976]. A number of,general conclusions canbe drawn from this

important baseline study:

1. 	Weather and resulting,cropresponse is extremely localized in
 

West Africa within the longer-run averages of each broad ecolog
ical:belt. Since much of the rainfall in the region is
convec
tional in nature and highly specific in incidence there can be
great variability among close-by rainfall stations within the
 
same climatic zone. Therefore, rainfall averaging should in
clude readings from as many stations as possible stratified
 
by ecological zone.
2. 	Even with these data problems very:hlgh correlation coefficients
 
have been computed in the Sahei between averaged national and
sub-national rainfall figures and the yields of some crops, with

these results often as precise as those obtainable from experi
ment station data. For example, as a rough rule of thumb for

Senegal and Niger, the authors suggest that when comparing

yields between succeeding seasons, for every millimeter increase in rainfall there may be 1.5 to 2.0 kg per Ha-1 increase
 
in millet/sorghum yield per hectare.
 

3. In addition, large and small river flows, reflecting rainfall
 
i-, rand runoff in their respective catchment basins and a close
relationship between maximum and mean annual flows, also pro

vide promising means of assessing future average yields both
 
on national and sub-national bases.
 

V4. statistical relationships must be worked out for each na'These 


tion or sub-national region based on an adequate number of ob
servations and an in-depth understanding of the agronomic rela
tionships at play in that particular environment.
 

For,-an example of a national-level weather prediction model which has
been tried with encouraging results for Niger, see LaBonne and Garzia

[1975]. For further introduction also see Thompson [1975] and Kelly ,
 
[1975].
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Correlation of Yield,and,Production
 
',Levels Variation J:,/,>° .
 

We are,,interested in.the correlationof production and yield, 

variations to assess the extent to,which temporarily and chronically 

'deficit,regions or countries could,be theoreticaZly supplied from', 

surpluses inneighboring regions or countries. 'Highly correlated
 

total production by crop could indicate that this "venting of sur-'
 

plus"'to mutual advantage would be more,difficult to achieve.''
 

Table IV-7 provides an illustrative summary of the correlation
 

analyses focusing on the relationship in total cereal productionby
 

country over both the 1951-75 and 1961-75'perods,. '(More detailed
 

versions of these results are contained in Appendix A, Tables A-7
 

and A-8.) What is of particular interest is the correlation of pro

duction levels in adjoining countries in the region whrre itwould
 

be possible to 'conduct inter-grain bdard exchanges under the right
 

supply conditions.
 
'The data for Chad and Mauritania refer,only 'to 1961-75. During

that period both countries showed ,fairly-strong-secular declines in
 

production levels and this results in a high "r"value. This also
 

.explains the high coefficient with Mali for both countries. Chad
 

-production levels are not particularly strongly associated with :"
 

those,in neighboring Niger except with 'Niger sorghum which also
 

showed"'a consistent secular decline. Mauritanian production was
 

highly'correlated with tifat of Mali but nof of Senegal.
 

For the other four countries, we can examine thesecorrel'ations,
 

overe;both time series. ForMali, aside from the relationships men

tioned above, only its relationship'with Nigerproduction levels,:
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TABLE IV-7 

.PEARSON CORRELATION COEFFICIENTS FOR TOTAL CEREAL PRODUCTION 
BY SAHELIAN COUNTRY, 1951-75 AND 1961-75 (COEFFICIENTS
 

WITH "*W"SIGNIFICANT;AT .05 OR BETTER,. 

195i-75 Mali : Niger 'Senegal;
 

Niger', '.35*
 

-Senegal ,17 .43*
 

*Upper'Volta '.07 .57, .71* 

1961-75 Chad Mauri- Mali Niger " Senegal 
... . tania 

' Mauritania .62* -

Mali . 7 3* .75* 

,Niger .42 .64 .63". 

Senegal -.06 .30 .26 .26 

,,Upper Volta, .13, , .00 .41 .41 

'
 "SOURCE: 'Appendix, TablisA-7, A-8,'
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Senegal, Upper Volta and Niger is fairly strongly correlated over
 

the 1951-75 period but less'so over the drought-dominated 1961-751
 

period. As Figure IV-l showed, all four countries showed a sharp
 

drop in total production in 1972 and 1973 but the levels were lowet 

in Niger and Upper Volta in 1973, Senegal in 1972 and Mali was equally
 

,lowin both years.
 

Although not explored in detail, patterns of intra-country varia

tion also show similar contradictions in the correlation of total, 

output by region. In summary, it is probably safe to say that in 

most years severe shortages will probably be fairly localized and
 

it should be possible to shift portions of relative surpluses to ad

joining regions and countries (assuming, of course, that transport
 

costs do not far exceed the spread in relevant prices across the
 

two areas). It should also be clear that in unusually bad years it
 

may not be possible to count on much assistance in this respect from
 

neighboring production zones, particularly if two bad years in a
 

row hit the region as a whole, such as occurred in 1972 and 1973.
 

Grain,Imports
 

For,West-Africa:as a whole,the1960s produced sharp and-,con

sistent patterns of increase in food graintimports-largely due to
 

,.2the twin'phenomena'0bf rapid urbanization and,food policies which,
 

-
,have-provided limited'production incentives to(farmers. Average
 

,,-total"food ,,grain,,,import's',in,1969-71'were 75 percent,higher than the
 

average import 1evelsfor,1961-45. -'Senegal andjMauritania alone, 

outof,the 21,countries,,.in IBRD's-West-Africa-region, accounted for,
 

an average of 27 percent Of total-regional grain imports over the,
 

http:21,countries,,.in
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1969-71'period. The decline in self-sufficiency has been much more
 

rapid in these two countries than the four others in the Sahel.
 

. ". " 

'
Traditionally wheat and' wheat flour have been the major grain
• 
 "
 

V 

imports to the region providing bread and pasta products primarily
 

to a small population in cities and towns. In recent years the
 

amounts of rice and other grains imp rted (mostly maize and coarse
 

grains) have also grown substantially. The drought period, of
 

course, dramatically increased food imports, much of it food relief
 

which will be examined briefly in the next chapter.
 

Table VI-8 shows some of the principal variables in the Sahel

ian food import situation. First, we can see that in more normal
 

years Senegal and Mauritania dominated food imports, with an aver

age of 81 percent of total regional imports (65 and 16 percent re

spectively). Next, it is clear that wheat and flour have been the
 

dominant import in the four interior countries with rice important
 

to Senegal and Mauritania. Other grains (maize and coarse grains).
 

also made up substantial portions of imports in Mali, Mauritania
 

*and Niger. The relative dependency of the two coastal countries is
 

indicated by the fact, that average imports for 1969-71. amounted
 
to 78 and 44 percent of estimated domestic production in Mauritania
 

and Senegal respectively.. .*.
 
• 
Import figures are also shown for 1974 and reflect 
the height
 

..
of. massive food relief shipments ,
tothe region. Note'that' the large
 
,amounts of donated:maize and sorghum push the relative proportion
 
of "other grains" to..54r ercent of total imports:' It should not be
 
overlooked, however, 'that rice and wheat imports :also increased sub

stantially.-. ,
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TABLE IV-8
 

"MSELIAN FOOD GRAIN IMPORTS,'AVERAGED FOR 1969-71V'AND 1974
 

Rice Other Grains Total Percentage
Country Wheat A Flour 

; .... __,____ of Domestic 

('000 mr) 'Production('000 11) Z ('000 MfT) Z ('000 lTr) Z o 

Chad' - I" 

1969-71 . .10.8A 96 - 0 0.4,,7 4 11.2, 2 
80 46.0 8
1974 9.0 20 -- 0 37.0 

Mali 

41 ' 30.2- 321969-71 13.3 44 4.6 15 12.3 

65.3 28 146.0 63 232.1 27
1974 20.8 9 


,:,Mauritania,
 

16.7 22 19.4 26 39.0 52 75.1 78
1969-71 

S1974Q 19.4, 15 32.0 25 75.0 59 126.4 ' 373
 

Niger 2 

5. 0 47 10.6. 11969-71 5.5 , 52 0.1 1 " 
0 176.0 94 ' 186.8 24'

1974 10.7 6 0.1 


Senegal 

1969-71 107.8 35 150.9 48 53."6 17 3i2; 44 

Hl6.7 24 230.5 48 130.0 27 477.2 571974 


Upper Volta
 

11.5 29 38.8 4
1969-71 25.5 66. 1.8 5 

-- 0 54.0 72 74.8 ' 6
1974' 20.8 28 


Sahel Total
 

11
38 176.8 37 121.8 25 478.2
1969-71 179.6

[ 197.4 .. '17 327.9 29 618.0 54 1,143.3 271974 


Various issues of the FAO Trade Yearbook.
SOURCE: ' 
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Foodpolicies dealing with grain imports will be crurial'in
 

-the years to come, particularly in considering stock poli6y." There
 

,isan.'increasingawareness by-the Sahelian goernments of the,strong
 

imp ications,.,for ,helf-sufficiency of.trends.in urbanization, income

"elastic substitution of~higher,prestige grains for sorghum and millet,
 

-and the effects price policies ddn'hiaveb'n 'stimulatifig'food produc

tin.' Efforts are bn made to expand domestic rice and :wheat pro

'duction and-to,develop substitute flours with a substantial coarse
 

graincontent. Inaddition, several of the Sahelian countries have
 

imposed tight import quotas on litems such as rice. So far, however,
 

theseefforts have been fragmented and do hot address the mialn issues
 

of international dependency and domestic stagnation which underlie
 

these trends in food production, consumption and imports. ,These
 

Aresswill be examined again'in later i"apters.
 

13
 
o 1The Technical Institute in Dakar, Senegal, is workingon a
r'composit bread made of 30 percent millet and 70 percent wheat. The
 

Government of Senegal has decreed that by 1978 all bread in 'the
 
country will be of the composite form. Shifting from all wheat'to
 
the composite bread will not result in a decline in protein content
 
since millet contains as much protein as wheat flour. However, the
 
composite is not as white-in color as bread made from wheat flour.
 

http:of.trends.in


CHAPTER V 

PIATE GRAIN 'TRADE AND"'STORAGE 

This 6hpter will serve two- purpose First,"it will pro'ide 
tfurther specificatibn of the center-peripheriy' model' in th' area of 

'd graiin 'marketing land storage. , Se6nd, this description "f current 

knowledge' of private Sahdli'n "giain tiade will help uild 'a' transi

tion"tihe "remaining chapters of'othis study which deal' wi"th Sahelian 

"' government participation in food grainmaikets. Iin" doiig 'this, a 

number of generalizations ,concerningprivate grain trade and tradi

-tional, grain, storage practices will,be drawn from theliterature on 

, West i'African: agricultural marketing. 

Rural agricultural markets--often misunderstood,,,'romanticized
 

,or manipulated on the theoretical level for,ideological purposes-

'playa,vital role in the process whichincbrporates the,Sahel into
 

West African and larger international economic systems. Paralleling
 

,the,.tendency. for agronomic research to focus,heavily on'the-develop
":.,* . A: , .' *, • - ,/ ,~ - SS ; ,~ ,, 

Sment,of,export cash crops, much of,'the,..research ,in,West'African mar

keting has focused on the ,evcuation of cash-crops., 'The4lterature
 

,,on-food crop marketing is much more limitediand,.quite'divers'e, with,
 

sharp differences ,in'.methodology and'approach-between':studies in ,the',
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-French and English traditions. We can, however, draw conclusions
 

which are appropriate to the focus of this study.
 

West African food marketing studies can be roughly,forced into
 

three groups, two of .which follow food marketing.convention and, not
 

illogically, focus on urban food-sheds, and a third is a set of
 

anthropological studies which are,lrgely.confined to an examination
 

of the marketing process in a village environment.
 

The,first group involyes food market4ng,studies conducted in
.. 

English speaking ,West Africa.. As in other1 domains,, this groupis
 

,dominatedby studies undertaken in Nigeria.with those centered on
 

the sorshum/millet areas of.Northern Nigeria of particular interest.
 

William 0. Jones' investigation of staple,food crop marketing is by
 

far the most well known., He and his colleaguesattempted toanalyze
 

3Tofully explore the role of agticultural markets in the nature
 
and evolution of West African center-periphery relationships one
 
should include a review of: (1)economic histories of traditional
 
long distance trade and the nature of surplus extraction in precolon
ial Savannah kingdoms, (2)eociological investigations-of the impor
tance of ethnic diasporas (such as Lebanese, Hausa, Wolof and DIoula
 
trading clans) and specialized market channel participants (such as
 
traditional market place "landlords and br'okers") who facilitate
 
exchange over the "feudal interaction structures" of Chapter 2,
 
(3) the literature in economic geography on the spatial organization

and evolution of rural market networks--much of which focuses ott
 
the function of rural periodic market systems in West Africa,
 
(4) the area of rural agricultural factor markets which includes
 
land allocation and use studies, labor migration studies, etc.,
 
and (5) the role of modernizing institutions,such as cooperatives
 
in village-level agricultural marketing, particularly the extensive
 
cooperative movements in Senegal and Niger. '
 

For an introduction to these topics, see my previous paper,
 
"The Political Economy of Agricultural Marketing in West Africa,"
 
Department of Agricultural Economics, Michigan State University,
 
East Lansing, September 1976 (unpublished working paper). In
 
addition, many of the most important works are carefully annotated
 
in Arditi (1975]. Other bibliographic sources are Hopk~ins (1973],.
 
Bohannan and Dalton [1962] and Miracle (19701.
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the 'structure' and performance of: key. staple, food system-, iheluding 

flows, exchange" levels; personnel.. and facilities, in, the supply areas 

of'four African', cities:,". Enugu and :.badabi Nigeria; Freet'en, Sierra 

Leone;;and Nairobi; Kenya. The'principal focus of- thiswork was 

'to examine market price' formation; through an analysid' of variables 

such as: 

*.. market information, channwls of grade, bulking, trans

porting, preservation and storage, contracts, financing, risk 
bearing, trad.ers" margins, restraints on trade, weights and 
measures, quality standards, fees and taxes, and arbitrage 
awng markets.2 '" 

Greater detail is available in comonent studies by Whitney [1968] 

on Eastern Nigeria'and .Mutti and Atere-Roberts [1968] on Sierra 

Leone and the related study bytGilbert [1968] on Northern Nigeria. 

'Atabout the same time as the Jones study was being undertaken, 

Rolf Gusten [1968] conducted-a very interesting study of foodstuff 

'flows in Western Nigeria. His Work differs from those mentioned 

above in that he made no attempt to describe causality.or%efficiency 

in the system he was "tracking". Lawson [1967] undertook:a mre 

diescriptive study of Ohanian food marketsat about the same time 

-in the 1960s More recently, NortheruNigeria'tas been'the focus 

of renewed exploration of food crop marketing with Ejiga's [1972] 

; tudy 'Ofthe cowpea trade and H.M.Hays' [l975].ex mnation of the 

*marketing.'ndstraeof rfond. grains, a studywbhichia: somewhat. 

similar in-'appronch ' to Jones' earlier work. 

A second group of studies, those in the francophone-countries, 

are similar'in:their'focus on the provision of urban food supplies 

http:l975].ex


106
 

w altiwugh theyotend to. Nore descriptive and lack,some 'of the theo

'	-retical,and analytical sophistication.of..the anglophone.,studies.
 

-This'may.be.partially-compensated for.by-a greater refinement in
 

'descriptions.ofproduct flows and in.cartographical representation.
 

Couty: [1965] examined .the production and marketing.of millet 

around the regional capital of Haroura in the northern Camerouns 

. He devoted substantial.attention to the impacts 

-


.Diamata.-Department. .. 	 . .. •'. 
S . ' : ,' 

of market prices and their fluctuations on the competition between
 

the cultivation of millet largely for subsistence, and cotton for
 

the export market. SEDES, the large French para-statal :research
 

organization has conducted a.large number of market,research efforts
 

,.ranging from studies of commercial possibilities in specific comzwd

ity.markets to. global assessments of marketing.strategies, such as
 

'their, idely used study in.Niger ,[SEDES, 1963]. .;cently,;it com

pleted a study of-the problems of "provisioning'!.five large cities
 

with food'in 1985, .given current.trends in urban growth and consump

a descriptive study
tio6 (see..SEAE,[1973]). Le Chou [1966] ,conducted..


of comercial trade in,the.Bouake region of.the Ivory Coast and
 

Bollinger.[1974]. has .done the _same type.of.study ,for all of Upper
 

Volta. The United Nations- study on food grains in Chad (Auffet,
 

41974] "was'cited .inthe .previous.chapter., contains .fairly
2which 


extensive portions dealing.,with private marketing,as :,does: a very
 

recent study on .cereal..price structures and mrketingamec€hanisms in
 

HaI:",iHaiki-l 976]..
 

,iThe third group..of ,ma~ketng studies which are.of use in con

sidering Sahelian staple foods are anthropological studies focus

•' 


'J............
......... 


ilg on the role of markets in.the context of the traditional economy.
 

http:marketing.of
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useful beginning is provided by Bohannen :aid Dalton (1q62] who
 

edited a collection of studies on pre-independence local African
 

markets. Claude Meillassaux [1964] conducted important micro-level
 

research among the Gourou in the Ivory Coast and later edited one of
 

the most useful collections of West African market studies which
 

incorporates many elements of-the center-periphery framework used
 

in this study [Meillassoux, 1971]. Finally, and also focusing on
 

the impact of outside capitalism on the traditional economy, is
 
: , 	 . , :r., I - .. 0, . - 

an important study by Claude Raynaut [1973] on millet exchange at
 

the village level in Niger.
 

The studies mentioned here and others have been reviewed to
 

draw summary conclusions on the following topics of direct relevance
 

to the establishment and operation of government grain stocks:
 

grain market structure and operation,, the amount and nature of
 

marketed surplus, grain market efficiency and degree of competition,
 

and the 	distributional impacts of the operation pf grain and other
 

staple food markets.
 

Market, Structure and Operation
 

H"ere ice are interested in the dispbsirion dyer spaie and time
 

of thetotal production of food grain; AAfarmer's production of"
 

milet: and.sorghum can be disposed of iirthe foillwing.ways:
 

1.; 	 Consiamption by the farmer and his family iuhich generally involves
 

the majority of the annual crop. This means that the bulk of'" .
 
the crop must be stored at the local level over at least part
 

of one year;
 

2. 	,Gifts and other forms of traditional non-menetary ,exchange (such
 
.
,.tas' Zakka, islamic grain tithes iin NOrthern: Nigeria) which gen

,erallytake place within the village or within etbpic clan and
 
:f~mfly'Structures ;." "
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3. Sales to other village residents (for storage, resale or trans
, for to local markets). and/or other market particpants in v 

lous types'of area markets. 

Relatively isolated villages are linked bbth to isolated peroi 

markets and less isolated ones which. ar'e on roado permitting at least 
.• , . •- . . r. . . 

some reular vehicular. traffic. These periodic markets are then 

linked'to' larger bulking markets and to urban markets, both within 

and, outside a given region. 

Traditional-marketing nomenclature can be applied to the wide 

range and large numbers of participants in West African grainmar... 'iants in wes A ice au 

kets. Producers, part-time village traders and transporters often
 

may use donkeys or bicycles to convey grain (and, importantly, a 

variety of other products) to and from local markets. Rural 

asselers bulk quantities of grain colle'cted in vifiages or rural
 

markets and generally make arrangements with transporters to move
 

these supplies to wholesalers, urban assenblers (who hive the capi

tai and ability to specialize in inter-regional shipments), and 

retailers in larger urban and regional markets. It is important
 

to note that such patterns constantly overlap and are oft"n "short

circuited" reducing the number of participants when, for example, 

.farmers cap take their...grain directly to a regional. ma rket or when 

,..travel era. may profit on a. long trip by, carrying .a few sacks of grain 

.directrly :to an urban nmrket.,. In a large market, many of. these types 

.of, transactions may. take 'place , concurrently in the.,same part of the 

".mrket.,..
 

seies f'constmer goods to. increase, the effective size of their 
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markets. Communicaiion and transportation to and among markets is
 

a major barrier to-fuller economic integration. In effect, "islands
 

of competition"(again, in overlapping patterns) ,are imperfectly
 

linked together by means of communication and transportation fre

quently 'subject to various types of local oligopolistic control.
 

Neither the government nor private parties regularly make actual
 
- , " ,I ',1- I - . , Atr 

market prices available either to farmers or traders. In more iso

lated rural areas transportation is either very costly or is avail

able on a discontinuous basis when, for example, a trader can get
 

a truck to a remote village and obtain surplus production at
 

extremelylow,prices. The degree to which "cartelization" dominates
 

grain wholesaling in urban areas, as it does other types of longer

distance agricultural trade such as cattle, kola nuts and export
 

crops (when they are not handled by government monopolies) is not
 

fully known and may be difficult to ascertain, particularly when
 

government official prices and other market interventions drive much
 

of the trade from public market places and into private homes and
 

courtyards as has happened in Niger, for example, in recent years.
 

Large wholesalers who operate in major cities do seem to spatially
 

allocate the urban food supply shed among themselves although price
 

competition probably places some rough bounds on.such practices.
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Marketed Surplus 

The percentage of food grain production that farmers take to 

.market can vary greatly across the Sahel. It varies awng regions 

according to the overall food balance, it varies within regions by
 

farm family composition and size, by ability to store grain (and meet 

current cash needs by-other means), by access to markets, by farm
 

-enterprise combination which, in turn, is influenced by relative
 

food and cash-crop prices available "at the farm gate", at the near
. ". -. . t , . . ."
 

est market, -etc. The rule-of-thmb figures often used that the 

"average farmer" may sell 10 to 20 percent of his grain production 

may coincide vith national aggregate consumption and production esti

mates but mean little in any particular village or to-any strata of
 

farm families. Hays reports, for example, that up to 40 percent of 

his sample of farm families sold no millet or sorghum-at all although 

they grew both. Given volatile seasonal grain prices the aunts 

and timing of grain sales by family type can be highly important as 

-e will see below. 

;Hays also found that, in the aggregate, about 80 percent of grain 

'harvested in Fo0rthern Nigerila went into village level storage for 

later consumption, gifts and sales. Gifts in general airunted to 

about the same proportion of aggregate production as sales but it is 

difficult to escimate what part of gifts is eventually marketed sur

plus due to complex-patterns of purchase and resale, or-sale of pre

vious :gifts. One result .that Hays' .data clearly reveals is that 

'larger,,farmers generally sell disproportionately iore. grain than

smaller, farmers 'and'tthey sell higher percentages .of that grain later 

.ihthe-season when they can take advantage of seasonal price
 



increases. As we see below, Raynaut's data for one village in
 

neighboring Niger go far beyond this level of generality in assess
'' - 4 I.2 , 

ing the dynamic importance of differential family ability to produce,
 

store and trade grain.
 

_i'Market Efficiency and Conpetition 

''This aspect of. food -grain marketing has. received the greatest 

attention in studiesi in English-speaking areas reflecting a greater 

concern to demonstrate and validate certain types,of assumed market 

performance. Market,efficiency is the key phrasefin these studies., 

warn-Ignoring-the warnings ofsuch critics as A.,A. Schmid- [1974] who 

-that "efficiencies do 'not exist, in nature", and, thus ,,,must ,be pro

',vided detailediimulti-faceted definition, market competition and
 

of com-,
efficiency-are,.measured 'through-anunidimensional,analysis, 


parative market prices over: space.and timewith price ,differences
 

compared with -transportation :and .storage costs. I., 

Hays;puts this;very-directly by 'stating that hetwants~to test 

four hypotheses, that., , 

1 - The traditional market ,structure,is basicallyf competitive, 

and fulfills the requirements generally specified as 

,, '" necessary'for competitiveness. 

,.2. ,;The margins at eachstage of the marketing;chain,,are not 
greater than marketing costs. 

The markets for millet and sorghum are closely interrelated'3. 

Sand,the intermarket price differentials are,4ot;,greater'
 

than transport and handling costs.
 

4. Seasonal price increases for millet and sorghum are not
 
,."'.greatert'nan, the cost ,of storage. 3 . , , 

3'
Hays [1975, p'. 2].' 
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He, like;Jones et al., before him,, basically confirms the 

first two hypotheses inNorthern Nigeria and has mixed results on 

the Other two. Spatial arbitrage is- seen as inadequate in grain mar

kets when measured by theory's dictate that intermarket price differ

entials should differ only by transport costs. He finds that while
 

different ,sub.-ystemsiare. internally,,competitive they are not' effec

-',tively Linegrated+due. to poor information,,-Weak, :physical and institu

i' f'io l 'Infrastructure,' risk bearing behavior ":and an +effec t ive seg

mentation, of"the 'market. Similarly,, temporal,-price' differences are 

-greater <than, they "should be"' but this seems.) to provide ',the;l possi

bility of some, distribut ion of ,excess profit to-'market-channel par

ticipants, at al, , levels.r Thus;, he,-;'like 'Jones i goes on to-,make re

commendations fthat the role -ofIgoverrimentv should ibe :restricted to 

+making 'facil1itating arrangements" 'to-,improve,market'intelligence and 

-roads, t6oprovide'improved , standard <measures and-market +facilities, 

to establish -a 'national' marketing ,service i:andto '.concentrate more
 

,'attelntion on 'the farm .input , delivery systems. ;j-.Jones also suggested 

methods of fostering further,'.integration ,of.urban'Tfood systems 

4tthroughi strengthening.the? system ,of bulking markets in supply hin

terlands, and even advocating+the creation ofrcommodity exchanges-.to 

'help ,facilitate; these?transactions. +'hAnother/,,recommendationwasi that 

government should only directly intervene in the market when rapid 

' A'+shifts': in + demand -present,unusual $opportunities .for monopolistic.

'exploitation,,by private traders.
 

Few+would argue withI'these+conclusions+-Aand'recommendations-as 

far as they go. They simply do not go very far if one is interested+ 

in ,a,broader 'definitionof rural develdpment-' -There-is a- strong 

http:exchanges-.to


tendency to concentrate attention sequentially on the horizontal pat

terns of market competition at various levels in the market channel
 

and to look at vertical organization and integration in fairly aim

ple terms. This can miss important patterns of concentration and
 

trade restrictions along the dendritic interaction structures which
 

link freer market "islands" of different sizes.
4 Thesespatial and
 

temporal structures are dotted with ad hoc and permanent, traditional
 

and modern, institutions, rules, borders, boundaries and property
 

rights which only the specialized few can master and which are not
 

'
 
completely captured in comparisons of inter-market price and cost
 

differentials. The relationship between institutional organization
 

and the arrangement of economic activity over space is of particular
 

importance. A working hypothesis, inspired particularly by Edgar
 

Johnson [1970] is that, for much of West Africa, the organization
 

of space for agricultural production and marketing is not optimal
 

for a modernizing yet independent, more self-sufficient and locally

controlled system. Finally, the most important objection one can
 

make to this approach is that it does not consider, except by
 

assumption, the relative welfare positions over time of different
 

classes of market participants.
 

Marvin inac,hand, focuses on the very
 
,obvious patterns of cartel formation in the vertical structure and
 

operation of West African food systems and may, in fact, overempha
-size,the local-level marginal,quantity and quality adjustments in
 
food purchases and sales which he sees as further demonstration that
 
the standard assumptions of African market competitiveness are great
ly overstated. He does, however, begin to focus on the key role mar

,,kets play in the process of capital accumulation (largely,through 
violations of competitive assumptions) and speculates as to whether 

,-the process of accumulation might not be accelerated if certain types 
of reforms were implemented. For further'details see this insight
ful article. 



"FDistributionalEffects of Market Operation 

Micro-level studio being undertaken in'West Africalby'agricul

tural economists and practitioners of other disciplines are helping
 

to-broaden our knowledge of the functioning of rural systems. How

ever, the illumination provided is sometimes more constrained than
 

need be because partial equilibrium analyses may hold constant key
 

In the tradivariables whose movement should be followed over time. 


tional field of micro-marketing studies this is particularly true.
 

Great imporvements can be made simply by broadening the scope of
 

these studies to give traditional conclusions about the.nature of
 

competitive ,marketssome contextual meaning. The main point is not
 

to 'dispute the empirically testable degree of competitiveness of mar

kets but to examine what happens to the participants who deal in these
 

markets and to the societies which contain these transfer mechanisms.
 

A good example of a more integrated, systematic approach which
 

,"canrealistically comment on distributional impacts is the important
 

study of peasant grain trading in a Niger village by French anthro

pologist,'Claude Raynaut [1973]. He supplemented an original study
 

kof'production patterns and the socio-political organization of the
 

-village,and its links to the outside world, by recording all internal
 

'-and'external grain transactions by village adults, their 'timing, and
 

,the purposes for which they occurred (supplement to subsistence food
 

''stodks, tstorage for,,seasonail'.iesale,:and profit',repayment 'of tradi

-, ional credit' in kind, "'urchase forpreparation'of food f r sale to 

4 ,wagelaborers and single adults, 'etc.). He, found" thatcompetitive 

markets, "responding'to" traditional Seasonal andbiologic 'rhythms,"have
 

-.,,a very imporant; role iuI the process 'of raral class';"fortion" and 
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wealth accumulation in a traditional society linked, if only tenuous

ly, to the modern state and to more advanced capital-dominated factor
 

and product markets. Moreover'he found that relatively better-off
 

'farm units' (those '4ith
more advantageous traditional kin obligations
 

And relationships, a larger numberof active adults,'or access to
 

'
 
'better land,'etc:.)' are more'able'to buyand store grain at harvest
 

tie, engage in,supplementary activities*(prepared meals for sale)
 

'and'As mo ' Poorer farmers inorder to
1"'re grain later/in the'year.
 

'eet cash needs--head#taxes, small consumer items", etc.--have to sell 

more of theirgrain -atharvesttime and earlierI ii the crop consump

tion year. This can' lead-t& a 'depletion-or'exhaustion 'of farm unit 

'graiii t'cks 'and the need' to sell'labor services',for wages (in the 

'lo:cal area o'r in 'ther' regibns) or' for "pay'met in kind in order to 

' meet f od needs''at' higher "hungry, season" prices'. 'These effects can 

be cumulative' with miore prosperous 'farmers '(or, increasingly outside 

itraders' or salaried-urban'iesidents) better able to take"advantage 

'o'f'ii6dern credit and technical 'assistance'packagek'Ito+produce cash 

andfood' crops with'" 4prcvedtechnology and,a'grater use of wage
 

labor. (This process "i's moat adivan'ced' in"parts'of 'Senegal.) ,These
 

att~err~s m
are simly the'rral'portIon'of'th' center-riphery sys

"temiiich is "transforming ,West Afria," It'-'should 'be"stressed, that 

'these patterns "do'very,,*substantially from place-'to place-'and that 

t4ey iie,'' in ̂ man'y 'casesjonly partially visible -and-may'seemto be 

contradictory. However, we can put efficient marketsin some mean

X,6. 

4ingful context,and stress .te need to sere agriculturaltrade, includ

'.np' a ' o.n xpand,-
Thu .fond trade narticiularli as urban food iiarkets-2'ep And'epa, 
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as an important element in a larger system of asymetric structuralt 

economic relationships with strong distributional consequences.
 

.WTraditiona1 Private Grain Storage. 

.4hebulk,ofi West African grain is stored in private facilities 

),,either,'at,the farm level.or ,at various levels,in.,foo4.marketing 

channels. ..Grain storage is another complex area because of the large 

,variety 9fecologically,adated4local.storage techniques,, employed 

,and because oft the lackof,reliable and =detailed evidence concern

,,ing storage costs ,,efficiency andj1osses, particularly at the village 

Jevel.p However,, a few geperalizations can ,be drawn from, the litera

ture and. used as background in this study. 5 

First,,,atthe village ,level,, farmers store,millet pr sorghum on 

the.head or threshed 0,-4n, a variety, of,,.home made containers ranging 

from mud-brick,,silos to woven, straw,graineries.,, As it, moves into 

,,marketing channels, grain ,is, usually,.bulked into 100.,kilogram (220 

.pound) ,sacksand is stbred-in theseisacks in a variety,of buildings 

'!as 0it moves ,tp_ larger? markets.,, Private,houses and warehouses are 

used,and almost no grain, even in inter-regional shipments, is handled
 

,inbulk d e to the lack.ofappropriate ,facilities and,infrastructure
 

,,and the ,need to resack ,the, broken bulk for- distribution and resale. 

Grain- losses, in traditional storage. from excpss:,misture, insects 

',and,,rodents can vary considerably, by, region, type of grain, type of 

storage. and stochastic -events such .as unqsually heavy rains, or 

5For an introduction to grain storage in West Africa'see Abdel
"/Azii'[l975'], Ennis et al. [1975], Giles' [1965],'Hall1[I970], Hays 
,[1975], Lindblad, Newman and Vinita [1975], Nyanteng [1972],,Volun
teers in'Iniernational"Technical 'Ass'istance '[1976]--iid'various issues
 
of the Bulletin of Grain Technology.
 

http:level.or
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tacks of insects and rodents. Storag4e lossesdohowevier,- rhowhver tend too,losses do wen 

Iv 

be'higher'in wetter, more humid areas and certainly are bikher when5
 

grain is stored over one ormore rainy seasons rather thdnjust with

in the consumption year. The selective use of insecticides on farm
 

granaries and gas fumigation on warehouse grain stocks can greatly,
 

reduce insect losses. Moisture losses are cut when grain is stored
 

in relatively small farm granaries and when more sophisticated dry-"
 

ing techniques are used on larger bulks of grain.
 

It is not completely meaningful 'to attempt to compare costs of
 

grain storage at different levels of a highly segmented economy with
 

large subsistence sectors. However, rough estimates do illustiite
 

the cheapness of farm level grain storage and the rapid increase in
 

cost associated with the use of more technologically advanced, large
 

quantity storage systems. Hays estimated the average yearly storage
 

cost in traditional storage (accounting for granary construction by
 

special craftsmen, depreciation and grain losses) per ton of grain
 

This is compared, for example,
tobe'about $5.30 at 1973 prices.
6 


to modern "low-cost"-portable storage facilities at about $30 per ton
 

per year and World Bank estimates which for the Sahel put modern'
 

warehouse operating costs at about$44,per ton per year (or $58 per
 

ton per year if warehouse construction costsare amortized over a
 

'7
 
20,year period). These figures are'somiwhat misleading since we
 

are moving from a semi-monetized portion of the economy to a more

,Hys [1975, pp. 33-38].
 

'
 
Alternative grain storage cost calculations are explored in
 

Appendix B which accompanies the analysis of the costs of government
 

emergency stock holding in Upper Volta in Chapter VIII.
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fulLy , onetized,'one but " they do point ,to the relative"ecologica1 : effi Ji 

ciency and stability of'traditional, localized grain production and
 

storage systems., 



CHAPTER VI 

ISSUES IN SAHELIAN GOVERNME T PARTICIPATION
 

IN ,GRINMRKING AND STORAGE
 

Introduction
 

;,_Grain marketing and storage in the Sahel are undergoing rapid
 

tansforation,as government food marketing and storage institutions
 

attempt ,,to replace or supplement private grain trade ostensibly to
 

promote the,goals of increased food self-sufficiency, distributional
 

equity and mass mobilization for economic development. However,
 

,Sahelian,economies are being incorporated into a dominant world 
eco

nomywhich, as-we saw in earlier chapters, is producing predictable
 

consequences in a center7periphery structural system, such as very
 

This in turn has led to more centralized,
rapid urbanization. 


caital-intensive distribution mechanisms and structural conflicts
 

the,attainment of all of the above goals increasingly
.whichake, 


difficult.
 

Grain Board Tasks"'
 

When we considir food grain marketing'and storage 'specifically,,
 

this part of the political econdmy can be divided'into
' three major
 

' argeas which are 'a'functioni" of the'c6'iseqt"inces bf' widely, fluc
:task 

supplies. Assiiming-a 4edand f6rg-ai which only,

changes over thelong run,'short"term variation in sup.plyand prices

119
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produces consequencesfor 'variousmarket participants and provides '

a definition, albeit somewhat arbitrary,' for distinct cereals officel;,
 

activities. When conditions are "normal" over much of-the country;
 

the cereals office ,can. oncent;ate on'coumercial supply activities

and 'improving facilitating infrastructure (in addition to activities

necessary'to maintain emergency stocks, 'etc.' When supplies are 

very short, there are the'risk of starvation, severe malnutrition and
 

windfall 'gains through private liquidation of grain stocks at very
 

high prices. These call ,for 'the use of emergency stocks. The oppo

site extreme ituaion of massive excess supp y"risk'waste and re

sulti prodicer 'disindentive effectis"aid shoi1d 'dcil 3T6 'action sur

plus disposal actions ihich can be the bane'6f'stock'programs, but
 

to this poiint have not had to be given much attention in"the Sahel.
 

In interediate cases, the cereals office Will probably'act most
 

effectiv'ely in buyLngand 'selling stabilization'stocks and-,attempt

ing to regularize'supply or price. These relationdhip's'are s mmar

ized inFigure 'VI-l which'represents in a sense thestandard "Mars

hallian cross".
 

This schemia, of course, emplbys'a major simplificatibr since
 

these pr'cesses' take lace over'timeand" space, interact with and
 

complement each other, and are linked to larger systems of politi

cal, economic and social relationships. Folluwing the logic of
 

Figure,VI-l, we can see that the dividing line between emergency
 
' rily,,,arb ry'n.he,"'l tr 

"stocks, and buffer stocks is necessarily.arbitrary. In the Sahel',
 

as wewill see, however, p very strong structural and operational
 

line,has .been.drawn between the two functions, particularly in*the../
 

"9perationofFAO-backed emergency stock projects. This isdue to 
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three factors: the'desie ofthe"FAOgroup'to succeed in-the'effi-

Scient operation of at least one"component of a total food grain
 

"the"lack of, in overall -integrated food.arketing and 6tdrage -system 

g-ain, policy and the infrastructural and initutional means to
 

carry one out.-

Three caveats need to be"stated at this point., First, changes 

.rexogenous to the domain'of "t cereals office can affect thd scope
 

-and degree of acti"fties possible',for 'theoffice to undertake. For
 

example, new physical and biological technologies (e.g., i~rgation,
 

Simprovedseedvlarieties and cultural practices) can reduce aggregate
 

supply variation just as improving commercial pipeline stock holding
 

procedures and infrastructure can make better use of existing supplies
 

and reducd the need for stabilization and emergency stock programs.
 

*-. Second'-,grain production and exchange relationships are a sub

set of a larger group of production and exchange relationships which,
 

as we have seen, have often structurally and functionally 'worked to
 

theedisadvantage of the rural, surplus-producing populatibnT Thus,
 

to be viable, new grain trade relationships must be consistent with
 

and-supported by modifications of the larger set of inter-sectoral,
 

If not,
inter-socio-economlc group trade,.and non-trade relationships. 


seeming reforms may,-simply-fail or-msy,,backfire leading to declines
 

inefficiency and an exacerbation of negative distributional conse

quences. Therefore, the larger set of center-periphery relation

ships,will'help order choices, among'alternative-policy and implemen

tation-strategies. As'we saw'inthe'concluding portion of Chapter II
 

the basic dichotomy in-policy options is between
' those which cluster
 

around a trend of continued ,systemic milntenance of increases'in
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ceiter-peripheryo dependence,and, those which promote movement towards, 

,-a more,self-reliant,:.independent system., 

1., Stemming, from-the , second, a third caveatis that policy makers 

,.doi.iot, generally-face,a simple,choice,between two distinct packages 

of , opposing policy options. ,,They ,work in,the grey areas of "second 

,-best' solutions wheremethods ofjudgementdecisionand trial and 

4 error' prevai . But.-there is a, pragmatic, necessityto choose. As 

,we, will,see in the,.next chapter, all the Sahelian countries have' 

cereals, offices, all,are, committed to holding, both.emergency and
 

-,buffer, stocks of,coarse grains, (and most-. have, already, begun these
 

efforts),"'a1l- are attempting tb-directly Intervene in cereals mar

kets,4all are leery of-.private traders, all-use:price controls in
 

'erealss-marketing, and, most importantly,. all, are enmeshed in an 

interrelated&system of' internationil and iAnternal relationships 

which, are vitiating their ability. to promote, their,,self-proclaimed, 

goals of "food self-sufficiency ,'ndautonomou 'economicgrowth". 

-, All of this -is, given., :M,'Te challenge -now .is to elaborate some 'of the 

major. issues ,involved, ingovernment, participation -in grain market

-ing~and storage and to discuss the likely implications of pursuing,' 

alternative,,courses-ofaction over time..- In doing this we must prag

-:matically synthesize'the insights derived from the more theoretical. 

..macro-level political-economy.model,,with.the insights.Igained from 

',,-an-analysis ofUSahelian government grain'marketing, andst0orage experi

- ments'.:,,,However, ,in,order,Ito, understandl the preliminary responses to,
 

the grain crisis'in the Sahel in the early 1970s'it is necessary to-,,
 

examine the international grain crisis during the same period.,
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World,,,Food Crisis and the FAO Food,
 
','Security'Assistance Scheme,;--,,-


The holding of special grain .stocks for,emergency needs has a
 

"long historical tradition in both high'and,low income countries.
 

The recent catalyst for international'attention to igrain :storage pro

.
'blems'Was the world grain'crisis -bf 1972-;74 v',World,grain-stocks 

,,rea'ched historical'-lows -,world,prices,jumped umore thanw threefold with

in,a year,'and*a concerned !public-in l'high income nations saw widely 

publicizedreports of drought,,cofditionsin Asia,and Africa. This
 

"dohtributed tothe sense',of,urgency which surrounded the-World Food
 

Conference,in'i974. ,A number,of,'alternative 'grain.stockiprograms
 

were discussed,at 'the,'6nference' bute no'agreement was ,reached on the
 

creation''of,'internationally held.grain reserves. This led the FAO
 

Council,to ,'adopt,a 'resolution proposing '!An'International,Undertak

-
'ing'oW World Food -Security!!i In 1975 ,,!the'Council,'.then,.created a 

standing,Committee on VWorl'd Food Security which has. held.'two sessions, 

bne'	in 1976 -and;on ' in 1977.2
 
:''The'"FAO Diector-General,, in:'order,to mdre%,,fi1ly, implement the
 

'Coznittee's recommendation'-tbAt'FAO provide%,;special,assistance to
 

developinfg-countries -to enable: th'em to :achieve nuationalfood secur

"ity objectives, formaily'created".the Food 'Security,Assistance Scheme
 

inAprl 1976- While,"drawing mostof its personnelfrom ,and centered
 

'/IriFAO' srCommodit 'and TradeDivision, FSAS, ;as ran FAO,inter

'disciplinary activity"' draws expertise from other ,-technical units
 

,Within'that orginiiation' -The,;major, stated objectives,,of FSAS are to:
 

IResolution 1/64,ofthe FAO-Council, Rome ,November 18-29, 1974.
 

2See UN/FAO- [-1976c, 1977a,' 1977b].
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(i) 'Formulatenational food security policies and action
 
_plans in line with the International Undertaking ,on 
World Food Security and identify projects and pro
grammes in support; 

(ii), 	 Mobilize external resources for these~programmes and
 
projects;
 

(iii) 	Undertake a technical review of the progress of implemen
tation in ,conformity with theguidelines of the Undertak
ing and of the Committee on World Food Security; 

(iv) 	 Evolve national programes from an emergency phase to a
 
medium-term approach; ,..
 

S 'Activities:under ,the Scheme, to be financed from extra
'budgetary resources, cover such fields as: building of storage 
facilities and protectionof stored grains; supply of grain for 
initial reserve stock building; strengthening of marketing sys
tem andproducehandling infrastructure; commoditypolicy ad
vice; technical review of national food production programmes;
 
improvement,in national early warning systems and related data
 
collection and analysis; and training (storage managensent per
,sonnel,,cooperatives, marketing operations, commodity intelli
gence).3
 

,Financing of $16.2 million had been pledged-to FSAS byFebruary
 

1977, with the Netherlands, the.,Federal.Republic,of Germany and Swit-


Izerland,the principledonors up to this point;, other ,nations are cooper

*ating by coordinating.,their,existing,bil~teral::programs withFSAS
 

qactivities. Country .food security,policyreports,-have,been,completed
 

for thirteen countries (including Niger and Nigeria-in West ,Africa) 

and FSAS projects were slated for 1977 implementation in eight coun- 

tries, 	all in West Africa except for Tiizania. The four Sahelian
 

projects, as we have 'seen,were initiated as emergency,drought 're

lief activities and have been taken over by FSAS which is attempting
 

to consolidate its current projects primarilyin West and East Africa.
 

_,UN/FAkO~l977a, p.,1]. 

' re -Cape, Verde,, ,countries, aThe Chad, , Guinea ,BissaU ,,Mali,, ,Niger , 
Nigeria, Tanzania and Upper Volta.,
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FSAS stresses the importance of basic cereals'stocks-in these coun

d illlng'to help'lprovide va? complementary "package" of, 

necessary supporting projects.4 'Stress is placed on building,stocks
 

":from-ddmestic supplies -to,'encourage ldcal ,production,.'and on-'the
 

immediate provision of management,support and technical and training :
 

.assistance.,',A fairly 'coherent',set,of' pragmatic-,operating rules have 

been developed to maximize the efficiency of emergency stock holding 

and ,these will be discussed below., 

" - The'-remainderl'of this chater'will be )devoted to a brief explor

ation of threeinterdependent,topics 'affecting,government participa

',in'in:grain marketing 'and storage in the 'Sahel: 

1. Major policy issues in'Sahelian;,food securitystrategy
 

'2. ' 
-Mdre,:specific operational objectives and ,programl;implementation
 
issues in holding emergenc, 'and buffer stocks'in',the Sahel
 

',3.'' 	Alternativemnethods ofanalyzing grain stock*holdiig activities, 
and a discussion of quantitative techniques 'to model grainmar
keting'"and -torage decisions. " ' " ' 

'Inthe following chaoters i'-'these more 'general issueiwr'ill be 

i,'-expldred -through,an-analysis 'of.five'graitiboards,,in the-Safiel and,a
 

- more extended 'case,study exploration',of emergency and-Vbuffer-zstock
 

'progtamsin Upper,Volta.,;--


Grain Stock Policy Issues
 

As we have seen, there are a large number of socio-economic
 

and political variables involved in considering Sahelian food secur

ity. These variables can be subjected to different levels of ana-,
 

lysis which produce different types of issues-ideological,..theore

tical, methodological, operational 'etcl.! We6'hav ealsolseen,that in'i
 

"&, systemr'of'interdape dentrelaioisliips.these 'variables "move
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together" over time in both harmonious/integrating and confiicting/
 

ern;e'a
contradictory patterns. This means we mustbe co with the
 

evolution of the whole because it provides'the rough boundaries with

in which policy makers and implementors can operate rnIthe shorter
 

run. We will :introduce several assumptions to reduce this complexity
 

.,and allow,us to focus on a number of practical policy ,issues which
 

are of immediate concern to Sahelian grain'storage programs. Two
 

First, while these-issus
additional points must also be stressed. 


are generally applicable to all six Sahelian countries, each, in
 

-practice, must be precisely defined within the environmental limits
 

.and,resources of,each country.. Second, we have seen (particularly
 

at-the end of Chapter II) that it is possible to trace implications
 

of macro-micro linkages within the general model of center-periphery
 

,dependency. This can be done at,various levels: in the abstract,
 

whole and for each Sahelian country. The two
for West Africa as a 


extreme illustrative evolutionarym models--those of increased depen

,dency and of increased independence--thus have significance for grain"'
 

stock,policy.
 

Given the,Sahelian environment, the foliowing issues'do not turn
 

so much ,on whether or not to stock grain but rather on physical and
 

-institutional problems and the economicsand politics of alternative
 

:,storage systems. ,Of,particularly,importance are alt6rnative incentive
 

structures appropriate 'for different objectives"." In addition to 'these
 

structural and institutional questions, the dependency issue is re'-,'
 

flected most clearly in complementary policies linking grain,storage,'
 

to,the'process of rural transformation.
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fThie;
policy issues are grouped into macro and micro policy issues
 

.f6r'emergency and buffer stock'schemes- Before discussing these
 

policy issues-we will make the following assumptions:
 

1. 	 National governments in the Sahel are going to engage in grain
 
marketing activities', particularly:'
 

a. 	 Supplying at least a part of'urban grain needs!'"
 

b. 	 Making physical infrastructural improvements, particularly
 

in storageand transpottation
 

c. 	Holding emergency 'stbcks
 

d. 	Employing buffer stocks, along with other measures, to act
 
on'supply and/or price variation
 

e. 	Generally intervene quite extensively 'in food markets.
 

2 ' 	Many of the conditions required for competitive markets are met,
 
particularly in localized areas. Less Competitive conditions,
 
how-ever, often exist in longer'distance trade and at higher
 
levels of product aggregation in vertical channels.
 

3. 	 Short-term policy choices are quite limited but in the longer
 
run, the Sahelian countries can engage in development policies
 
which will promote greater structural and functional dependence
 
o r independence.
 

4.0' Higher levels of outside'funding (with some implicit.constraints)
 
will be available for infrastructural improvements, technical
 

'assistance 	 to grain boards, improved'data collectiofiand perhaps
 
to cover some grain board operating expenses.
 

5. 	Objective functions will most likely stress "autonomous economic
 
'development", increasing or maintaining "food self-sufficiency",
 
mobilizing mass participation in rural development and increas
ing distributional equity. While it is possible to observe
 
selected trends which are moving toward the attainment of some
 
of-these goals, the major contradiction facing Sahelian countries
 
is that structural and functional interaction patterns associated
 
with economic development and development assistance'will make
 
the full attainment of all of these goals very difficult.
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Macro-Level Policy Issues 

Self-Sufficiency 

All Sahelian countries ascribe,to the general goal.ofachieving 

or maintaining national self-sufficiency in basic food stuffs under 

normal weather and production patterns. At issue is the identification 

;of the costs aid benefits of pursuing~suchan objective particularly
 

'if this embraces -the'extreme position of self-sufficiency under all
 

-

rainfall conditions.,. While self-sufficiency seems like a more real

istic objective for the four interior countries~of the Sahel, this,
 

must be examined in the light,of the specific conditions.of each coun

try.. ,It is necessary to determine the crops to be included (under 

current trends rice, and particularly wheat, are unlikely,candidates
 

for self-sufficiency status as compared ,to sorghum andmillet) and
 

what levels of production shortfall to attempt covering. Under a
 

strategy of greater independence, the "non-economic"benekits of self-,
 

sufficiency gain more weight. However, we must still take account of
 

the concept of relative comparative advantage and'precisely specify
 

the geographical units for which self-sufficiency would be defined
 

by the local areas, nations, the Sahel countries, West Africa, etc.
 

Trade Versus Storage 

A related issue and one of the main currents in the international 
., 1. 'I ,;, iffi 4,,- - - " : 7 ", - ".'- 1 

debate over buffer stocks has revolved around whether supply varia
, "fif' i " ' 

- I ,,"' if I: 
' 
- - _ I 

", ,. if ,,f " 

tion 'can be more'efficiently combatted thro'ugh' domestic storage or
 

by relying on trade in regional and world grain markets or some com-


Sbination of both. While generally discussed in-teiiis of total world'
 
m
grain production or in tr w .....
gran heargument can ,be appliedpodutio orinterm ofof wheat, t apli,,f 
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tolmillet and,-sorghum-by noting,that the coefficient'-of'variation 
,
 

in world production (for a recent world mean production of about 100
 

million MT) is ,substantially lower than thatjfor' WeSt; African produc

tiOn" (f'or "a'meanofi"ab~iou 0 "rdllib'n MT)', Sahelian prbduction (about 

44 million fiT), miad 'thita for' any jarticular' country (e.g. ,,,Upper Volta 

'Qitfi' mean of 'about . 9"million -MT)'.- 'This !is, a',complex -issue that can

not be Viewed in Zero-'sim'terms.' It 'Musttake -into account'West
 

African 'regional-'and inte'rnatiionfal: trade both' in terms 'of 'the time 

and cost lhvolved 'in 'obtainirng external Tood'i(whiclilvaries greatly 

by fo6d type and country location) and the potential political and
 

'eciomiic costs ;of- having to reply 'on 'the :outside -for food, There 

may' be 'explicit'6dr implicit-political constraints attached to depen

dence oiioutside 'commerdial-or 'donated,food which 'are not directly
 

Sobvidis when "looking at -elative prices.-

Population at Risk
 

Formal and informal procedures must be used to identify grain
 

stock program target groups or the "population at risk" (of starva

tion, severe income reduction due to high food prices, etc.).
 

The nature of the dominant political coalition may influence the
 

definition of target groups, and in turn, affect factors such as
 

information needs, optimal storage locatin, etc.
 

General Intervention Strategy
 

Resolution of the issues above will go a long way, to defining
 

the parameters of a general grain marketing and storage strategy.
 

In addition and to some extent independent of the degree of depen

dency careful attention will have to be given to:
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1. Specification of-an integrnted food policy to help avoid struc-.
 
tural -and-objective function conflicts;,, , 

,2. Decentralization," including objectives,and patterns of parti

cipation and incentives;
 

3. The size and timing of food stock operations.
 

Training
 

The issue involves determination of staff training procedures
 

consistent with the achievement of program objectives. For example,
 

in a decentralizcd grain storage program, participation and control,.
 

recruitment and training may be most appropriate if carried out and,
 

focused at the local level. Realistic on-the-job training will be
 

facilitated if program infrastructure and operational growth is in

cremental so that the learning process does not foster a dependence
 

on outside support.
 

Infrastructure, (Physical and Institutional)
 

As soon as the objectives of grain-stock programs have been,
 

defined various technical issues such as the cost of transportation,,
 

storage and handling can be analyzed using optimization or operations
 

research methodologies. For example, a linear piogr mming transpor

tation model can be used to detertmine the "optimal location" of new
 

storage facilities given specified existing storage, transportation,
 

and storage costs, budget constraints, and the geographical distribu

,-,tioniof probable shortfalls., Cost functions associated with infra

,.structural,investment aregenerally noncontinuous.. This means' 

for example, that while different bulk storage'systems have technical 

,advantages in long tecm, large-scale grain stocking, cost savings in 

bulk handling are only availablewhen .bulk equIpmentis, used ,over' 
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mst of the'system between producer-first handler and retailer

consumer transadtions thus avoiding-expensive,bagging operations.5
 

S1iilarly,'k'standardized grading system may be 'profibitively costly
 

until it is used on.a wide basis.
 

International and West African Stocks
 

The outlook for both international and West African grain stock
 

cooperation Is not particularly encouraging. For international stocks
 

the main issues are how alternative proposed systems could reduce
 , *,'L44, , . . '- • " ,, 4. 

the reaction time and cost of providing food relief assistance. For
 

West African stocks the main issue involves the extent to which reduc

tion in the cost of holding stocks through regional reserves is possible,
 

assuming that satisfactory decisions on location, ownership, manage

ment and trigger mechanisms can be reached. In many instances, the
 

issue will be reduced to what types of functional inter-cereals office
 

contacts, suchl-as"iformation' exchanges and reciprocal sales of sur
",&lusi 	 stocks, ae possible to°Initiate, 

Emergency Stock Issues
 

Objectives
 

Both logically and in actual fact the primary immediate objec

tives for the constitution and operation of emergency stocks in the
 

Sahel are twofold:
 

1., To have a known quantity of grain available to government auth
* 	 orities for immediatekdistribution under predetermined rules in
 

response to unforeseen events leading to a rupture in normal
 
supply'channels, or in\response to disasters ofi'natural or human
 
origin which necessitate free or subsidized food aid
 

5See Appendix B for grea"' r detail in the specification of 
4 storage costs. 
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2 op within the contexi of a coordiited of 'food, grain 

policies the institutional and infrastructral-means: to impe
ment.such a stock holding and distribution system ajid minimize 
the economic 'cost of doing so.
 

These 	objectives can be intuitively Justified from the point of
 

view of Sahelian governments and international donors'oh Interrelated
 

humanitarian, economic and political grounds., The precise mixture 

and expression of these rationales will vary as we move along a'con

tinuum between a high degree of center-periphery dependence and a more,
 

active commitment to and movement toward greater independence and self

reliance. In a more dependent environment 'the pragmatic enphasis
 

will be on the role of food stocks in minimizing the economic costs
 

of future emergency food assistance (with an implied assumption that
 

such assistance .will probably be necessary), on,increasing the poli

tical-,stability of both international and internal dependency struc

,tures through selective food aid to both urban,and rural ,populations,
 

and on minimizing "negative humanitarianpublicitY". Itn the more 

independent context, the emphasis will be on minimizing dependence
 

onforeign food aid, on facilitating local economic development by
 

at least satisfying basic food needs and on 'maximizingpolitical
 

stability through providing a valuable service to' he 'regime'smajor 

ally, the rural population. These are cIlearlv exaggerations Of-Polar 

are vao-

Related to and stemming from these primary objectives are vari

-soebetvestypes; the* actualI- Sahelian situations lie 'som~ihere between the two.' 

'
 
ous possible secondary emergency stock program objectiV4 which are
 

'derived from FSAS'documents dealing with Sahelian countries:
 

contribution,to the rehabilitatlion and increase in local cereal
 
production
 
C., 


:2. 	 Promotion of grain price stabilization through tei , acreful ,tim-,
 

ing of normal stock emergency rotation acquisition and disposal
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3.. mProvement of long-term grain storage techniques (or reduction 

of stcireje losses) 


4'. Asststance in'the transformation of the subsistence 
economy to 

a market economy . • . .. 

5'" Providing oc'casional sto'ck assistance (grain loans) to other 

national food aid programs . 

.6. Promotion of multi-national regional marketing storage coopera

tion including short term stock assistance, sidrplus-dis'posal
 

and more far-reaching actions such as price coordination, 
etc.
 

Clearly many.of these objectives could only be fully met 
through
 

coordination with price stabilization and marketing 
institution and
 

.infrastructure improvement programs under 
the umbrella of an integrated
 

set of rural development and food policy strategies.
 

Level if'Stbcks
 

As we have stated above there are no a priori Optimal 
stock
 

'levels since levels must'be determined through arbalancing of objet

nk hnhOlogi'al alternatives.
tives with resoircen under ai~lsbl 


This question Will be discussed in detail in the fol'lowing 
section
 

on metfiods of analysis.
 

.Location of Stocks
 

stock location must take into consideration the
decision on 


rtsk and their location, the availability of aHBSablc?
 

-tA 


poputlation at 


roads, the costs of transportation, storage and handling, and oppor

tunities for stock rotation with minimum market destabilization 
or
 

maximum stabilization..
 

tcoxstitu idniof Stockds£
 

The consiitution of stocks "invdlves the use'of etuher domestic or
 

can be effec:ted under alternative food
fopeign gyrain.uP~liP5. .and 

• ,:'. ! •
". .' -, . '. : " 
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aid, financial assistance and auto-financing arrangements. Rules
 

for stock reconstitution must also be carefully specified.
 

Trigger Mechanisms'

'Inconsidering trigger mechanisms " the'issue'is,deciding what 

combination of price and non-price-signals ,toluse'findecldringia for

mal emergency situation (meeting predetermined criteria) which permit
 

stocks to be distributed.
 

Practical Management
 

,
In terms of practical management a major issue involves the de

gree to which emergency stocks should be physically maintained and
 

operationally controlled in isolation from buffer stock actions.
 

Stock Disposal
 

,
Loss-minimizingexcess stock disposal plans'mist he',available.
 

These may range from subsidized exports'-to developing feeding pro

grams for commercial livestock finishing.
 

Distribution of Emergency Stocks
 

There are several operational issues-relatedt6:the:distribution
 

-of emergency stocks., First, the organization respondible for rapid
 

distribution-1(army, gendarmerie,etc.)-.mus* be ,predqsignated and
 

i.capableeof- execution., Second, the,question-of whethererdistribution 

isto.'be free or at-,subsidizedprices,must::be:determined "along with 

the maintenance,of anadequate stock rolling,'fund-to'rebuild stock 

'Ivelsi within,.a, specified -time pThird; I a !pricing policy for, 

turned-;over emergency: stocks :must ,be 'fixed. ,l, } i; 
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Regional' Stock Coordination and Cost Sharing
 

Regional stock coordination and cost sharing makes' greatest 
sense
 

Rules and prearranged mechanisms
with respect to emergency stocks. 


fyr facilitating regional emergency stock transfers must~,be 
prepared 

and ,agreed upon. -This may be,,possible using,the,offices of regional 

as .ECOWAS ,or donor.agencies.,,bodies !such 

Buffer Stock Issues
 

Objectives
 

The major issue here is the determination of the beneficiary
 

of stabilization efforts, whether it be rural producer/consumers or
 

In addition we
various classes of non-producer consumers or both. 


must consider other secondary or sub-objectives many of which were
 

discussed above under emergency stocks, which differ only 
in degree
 

,from buffer stocks.- 4The specification of buffer stock objectives
 

'will,!of.,course, be largely determinedby thefixing of prior 
goals
 

relating to regional and class distributional,equity, general eco

nomic strategy and so forth.
 

,Ownershipt-and .ControlofBuffer.Stocks

@Farmers and traders both own and control their own buffer stocks
 

although their behavior sand.objectives maydiffer., In a.decentralized,
 

:segmented-'economy, a principle'-hypothesis'is ,that 	stabilization can
 

Relatedto this is
,be.operated~mosteffectively~at~the-local level. 


the general dbservation that ,centralized, ,hierarchica
l bureaucracies
 

have a difficult;!time'efficientlyoperating:,decentralized'activities
 

such as geographically-extensive,'grain buying, se1ling:;and storage.
 

The major issue involved in longer term,program planning is bow to
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promote decentralization, increased localParticipation id control
 

over stock holding which is seen as a public service rather thanl a 
Ct
 

speculative activity connected to larger patterns of differential
 

capital extraction. Clearly a national stabilization program needs
 

to also include centralized activities involved in cereal transfers
 

to deficit areas (both urban and rural) and coordinating mechanisms,
 

among sub-national regions and with'cereals offices in adjoining coun.
 

tries. A federated system built on a strong locally managed base 

,-seems, at first glance, to be a logical-alternative but it should be 

remembered that none of-thetsix countries has-attempted ,to use,.such
 

a system.
 

Pricing Policy
 

This is probably the most troublesome area facing cereals.office
 

personnel who are trapped by rigid price and cost bargmes, prices
 

which favor urban consumers for political reasons, and pricing deci

sions which are made far too late in the'buying campaigns. ,Uniform
 

prices with differential transportation margins are about as flexible
 

as the Sahelian systems have been to date and this makes sense in
 

terms of the demands of a centralized bureaucracy. With evolutionto
 

a more complex system (under~either the'lgreater dependence or the
 

.greater.: independence models) ,increased ,price,,flexibility will probably
 

help 'increase,operating efficiency. Uniform prices,for..surplus pro

duction- (beyond,the-consumption of'"local:1 areas) with,transportation
 

covered at-cost would also be possible under'adecentralized, locally,,
 

,controlled stabilization system.,
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Structural Reform
 

In addition tothe changes inherent in alternate solutions to
 

the issues above, the current systems in several Sahelian countries'
 

could be made more efficient through structural reform. The major
 

object would be to streamline the system to reduce the number of phy

sical ownership transactions required in the marketing channel. This,
 

will be illustrated for Upper Volta in Chapter VIII.
 

,Intervention Strategy.
 

rAs we:have'"seen,,price stabilization-has :been. an elusive goal for
 

Sahelian'cereals offices., Tobpromote learning, intervention should
 

probably begin with modest goals in a number of market..places (deficit,
 

surplus and "balanced"), combined with a simplified data collection
 

system so the general magnitude of intervention effects and the depth
 

of markets under alternative supply conditions can be assessed. Alter

native price trigger mechanisms could be used experimentally, parti

.cularly if greater pricing flexibility were allowed a more decentral

ized system. Also success in storage and market operations within
 

one year's market campaign will help build the experience required to
 

begin the much more difficult task of inter-annual stabilization.
 

,'Methods of Analyzing Grain.Storage
 

,,In United States,and foreigni:literatureong;grain.storage theory
 

-atd'practice,' there is,agreat'deal of,.conceptual-and terminological
 

confusion, much; of,which stems; from-an imprecise,'mixing,.of different
 

:lhvels of,'analysis,and,,from.the complexity of,analytical methods avail

abie with which to inveStigate-'differentlevels ofian.integrated grain
 

marketing and storage system., This 'is a general problem which applies
 

http:imprecise,'mixing,.of
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to.consideration of programs oriented toward emergency,'buffer or
 

commercial pipeline storage operations',
 

First,-we should ,covei the problem of level of analysis When

ever we.propose to intervene in a complex, interreiated system by man

ipulating a'limied number 'ofvariables we wantK(or should want) to 

understand the micro and macro level'impacts of those actions on the 

structure, operaftons and normatively evaluated performance of that 

system over time. However, in the operation of actual systems there 

is a division of labor with different actors having different focuses 

and time horizons, concentrating their attention on different levels 

of the system and their labor is appropriately evaluated 'usingdiffer

ent sets of criteria. For Sahelian cereals offices charged with grain 

marketing'and storage, there are basically three levels of analysis 

which are performed and which are accompanied by characteristics repre

sented in Figure VI-2. 

Clearly there are other important dimensions to the 'different 

levels 6f analysis and action in an'integrated grain stock system, 

Which ° could,,be added to 'Figure VI-2.' -Also, the categories used are 

meaht, to be illustrativei and,' in ,actual practice, may involve-more 

overlapand "empty cells" (unfilled tasks) than the chart would in

dicate. Finally; to the extent that such a system is operationally 

duccesefu, it would involve communications and' feedback mechanisms 

which are not represented., For example; the successful policy maker' 

or cereals office administrator should be doncerned with more abstract 

grain system modeling,,and system evaluation analysis, with the day-to

day-operational-analysis of problems faced by office field buying 
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CHARACTERISTICS OF DIFFERENT LEVELS OF ANALYSIS OF MARKETING
 
AND STORAGE ACTIVITIES OF CEREALS-OFFICE 
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-agents, truckers and warehousemen, ind facilitating comnunicatton and 

interaction among all levels of the organization. 

The literature reviewed in this study covers aillthree levels of 

analysis.. Much of the more academic literature6 focuses on macro 
'level, ystemic analysis of stock operations'as 'they interact vith 

2f1uctuating supply and with demand conditions evolVing more sl6VlY,
 

over time. Much"of the political economy literature cited in hptor
 

Il--to the extent, that it deals specifically with food problems'at,
 

,,all--is at an even more global level of systemic analysis. Most 'of 

the donor agency and Sahelian government documentation on staple food 

marketing and cereals office programs falls into the category of Anter

.mediate policy analysis and, to, a lesser extent, of analysis,of
 

,,short-term mcrolevel operatiofial problems.,
, 

Within.the area of macro systems modeling of grain stock holding, 

a wide variety of approaches has been employed. It is crucial for 

;our'purposes'to'note that most,of thesemodeifngefforts have ben 

conceived to analyze gran reserves which may.be thought of as into" 

grated emergency and buffer stocks or basically as buffer stocks wh4ch 

can be'put to specific uses under emergency conditions. While tfit is 

-,consistent iwitii the logila, structure, of grain board activities (see 

Figure VI-l"'again)' anid with all' reasonableattempts to use general
 

equilibrium economic modeling techniques, we~will see that this more
 

,integrated approach is largely abandoned in much of the policy and
 

_
operational level'analyis,of Sahelian grain'storage'. ,
 

6''See,'particularly, footnote'5 iniChapter I,for'a,'begifningUlit
 
of references.
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'Gusitfson, in his classic'article on inter-annualgrain scarry

'1 overlevels (i.e., inter-annual buffer stocks);,proposed four cate

,'gories,,of analytical approaches used to arriveat storage decisions:
 

'Thestandard method was described as the tevel-of-storage'approaOh
1. 
 '

which attempts to determine "an'absolute'amount 

6Vfstored grain
 

which would be available ir the case of poor harvests, 
war, etc.
 

This approach was felt to be inadequate"becauseitdid 
not involve
 

a more flexible storage rule whichwould account for a number'of
 

variables concurrently and bedause no'specifidclevel "can be
 

shown to be optimal, that is,no objective way existsfor show

ing that one level is better'than~another".
 

other ,method is to specify a plausible funotional form for the'2. ' ' 
storage rule to determine annual "carry-out" as a function of
 

dfferinigquantities of'available supply ("carry-in" and harvest).
 

Then one calculates "expected cost and benefits under the rule,
 

"such expected vlues being functions of the coefficients or para

meters in the rule, and finds store values of the parameters which
 

m'inimize net expected-losses or'maximize net expected gains". 

'3. Storage rules can also be based on deviations in'size from the 
normal crop" or from a trend line in production levels. Gustaf

son attacked these because'they generally used 'unrealistic or 
.simplistic storage rules; there were no obvious probability cri
Iteia-for'aetermining needed starting stock levels and,*there

fore, the rule involved was necessarily unstable over
 

time.
 

"-4;'' 	 Gustafson opted instead for a'fourth"approach, one based on an
 

idealized free market (i.e., "a market in which'all stocks are
 

byfprivate firms, operating under perfect'competition,
"hield 

With certain.simplifying
and maximizing expected profits"). 


,'assumptionsthe stock levels'the free miarket system would hold
 
under alternative supply and demand conditions can then be used
 

to produce an optimum storage rule under the assumption that
 

what happens under the idealized conditions is desirable and
 

is in fact achievable with public sponsorship or instigation
 

under less than ideal conditions.
8 Alternatively, the stock
 

7Gustafson [1958. 

8Practical difficulties with these'assumptions relate partially
 

'tothe difficulties of defining optimality undericonditions of "the
 

,theory'of the'second-best". Gu~tafson also used"some very demanding

"simplifying assumptions, including zero'transportation cost, zero
 

''-storage cost, all production and consumption at a single point, etc.,
 
.in order to reduce computational difficulties. Presumably, most of
 

these could be relaxed through the use of more complex models and
 

-more powetful approximate computational techniques such as those em

i,;ployed'in stochastic simulation.
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. levels produced by 'this method can simply be compared with the 
amounts ,that-have actually been stored historically.. :Of the 
four methods, this one ismost congruent with the ideal approach 

'to econodc,:modeling stemming from'iteo-classical,,theory.
 

There are,' of course, other ways of,categorizing ,macro-levelmodel

'tng;.of grain stock procedures,., particularly -as, new, analyt#cal method

61ogies'q such as-,refinements in,econometric, and, systems ,smulation 

techniques-, permit -avrider -range of system variables, to' bf,analyzed 

concurrently.,-A recent article by Walker,and Sharples
9 reviews,and 

comparesiseveral-of--the'most prominent recent simulation models while 

'the,conference proceedings edited,by Eaton .and Steele includes several 

new modeling efforts and a number of insightful pieces of,policy ana

lysis.)O, 

Host of the literature is focused on two broad subjept areas:
 -: 


(1) United ,States grain stock holding (alternatepolicies,and rules 

'to minimize risk and ,share costs on a unilateral,.or interpational 

basi's, rviews-of past experiences, etc.);. and J(2), interifhtional stock 

proposals themselves (with most making obligatory reference to the
 

1974 World Food Conference and its predecessors,,'to alack of cooper

grain buyers in ,the socialist camp,tionon~data'matters fromimajor 


stresston stock rules rather thanAlevels; and-to various insurto a 

,ance type schemes for holding international stocks.with the developed 
• 

world',to pay'al or most 'of the premium" for LDCs). This latter pro

posal has been most vigorously promoted by D. Gale 
Johnson.
 

,'Walkerand Sharples [1975].
 

10


..


,Eaton and Steele [1976].
 

Slsee, for example, Johnson's article in Eaton and Steele [19761.
 

http:unilateral,.or
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,To this date very little,of this,more formal-macro modeling of
 

OgraintLstbck, systems Yhasifocused. uniquely-) on-ML'Cs..,aThe Indian subcon-

Ltinenti provides, perhapst the. mos t notable',,exception. --India, has main

tained-, very extensive food grain stock programs for nmany years and 

,these programs'have beeh analyzed, at various -levels., , UA4.the macro 

Aevell'i excellent,descriptive.workwas sponsored by the.Indian Society 

of-Agricuiu'ral,Economics'and.,hasfalso been-,done-.by;,lmai Lele and 
,'., ' 12 

AIM. Khusro'1 - ,The lhtter; is.particularly,useful to policy makers 

iric& -it'also,delvek into'isome of-,the micro-economic-questions of 

'storage 'Cost.t,, Several,formal 'simulation--models havesrecently-been 

L' developed . ReutlingerIusing- India as al base, develops -a.general 

-,model which focuses on. the question of cost/benefit''trade-offs between 

-'supply'stabilization through international-trade versus domestic 

!1,storage,',specifiedl -at various -levels tfor.' illustration.13 Another aim

-,4ulation model-,has-been,developed by.Manetsch usingBangladesh as a
 

base,%whiciincorporates a~very-different,set,of-behavioral,relation

'shios' and:eveneat.tempts to define benefit 'funct-ions.measured inversely
 

't: -,by-4he numberof,,deaths per time-period,1 

" This'type,of-',macro-level economic model'ing .could be,of consider

bable,us'e:in th'e"Safielian region-since almostonothing~of this kind has
 

-12The,,Indign SocietyofAgricultural,VEconomics .[1969], Lele
 
i,[1971] and Khusro [1973].
 

Reutlinger [1976]. 1'There1is another somewhat different version
 
'ofthis research in Eaton and Steele [1976].' This-model might-be-used
 
_as-a possible,base for a detailed West African stock simulation.pro
'Ject-if substantial modification were-undertaken to permit accomoda
"tion of important structural characteristics of West African grain
 
--markets and putting substantial emphasis on-,theeffects of high trans
portat'on and modern storage costs.
 

14Manetsch [1976].
 

http:illustration.13
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* 15'
yet been attempted, particularly focused solely on food security or
 

food grain marketing. To be useful, this type of modeling effort for
 

a particular country or group of countries should include geographic
 

Vaiiables (e.g., extensive differences in regional supply balances
 

aftd trade patterns both within and outside the particular country)
 

Ad the effects of transportation, storage and management bottlenecks
 

and costs. There are, also, some very important characteristics, such
 

'afSenegal's coastal urban area, which might not fit into such a more
 

generalized model.
 

As we move from the macro-theoretical level toward the policy and
 

operational levels, we see that one model characteristic, the pro

portionality between usefulness and the detail of specification, pro

vides one of the biggest drawbacks in terms of continued utility, that
 

of the need for constant updating and modification in response to
 

changing environmental and policy considerations. .This is a very
 

expensive proposition for a Sahelian budget unless this recurrent ex

pense-is'largely met from the outside. It should be clear that most
 

of the international stock models will be of limited direct applica- 

-tioni except that they provide furtherprecision on possible changes in 

transportation time and the real costs of outside relief supplies. As 

a final critique from the perspective of the paradigm employed in this 

'study, mdst of these modeling efforts-do not-include'key political

'"economy variables,' although this omission, largely a~product of
 

Thebeginnings of such a modeling effort'focused on'a Sahelian
 
agricultural sector is contained in Maddox [1976].
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political convention and disciplinary tradition, would not ,be.con

ceptually difficult to rectify.
 

As we will see in Chapter ,VII,'most of the studies of 'Sahelian
 

government grain marketing have been descriptive in nature and have
 

been forced to use secondary data. Stemming from this, most methods

for determining either buffer or emergency stock levels have been
 

Most 	of these methods would be grouped under Gusrather pragmatic. 


crittafson's "level-of-storage approach" which are fairly uniformly 

icized as naive by most'macro-level policy theorists. In the Sahel, 

these methods have been-used most extensively by FAO/FSAS, and its 

"multidonor mission" predecessors, in the rough determination of emer

gency stock levels. In the more sophisticated versions the ,following
 

clusters of variables have been taken into consideration at least on
 

nominal level in arriving at these calculations:
a 


1. 	Rough probability of total shortfall is determined in terms of
 

deficits from production trends (or even ,values).
 

2.,,, The gross shortfall-,is allocated among the population at risk
 

(of-starvation, malnutrition, etc.) broken down by geographic
 

regibn,' socio-economic,groupings such as farmers, herders and
 

urban population by means of:
 

Food 	balance'sheets (FAO estimates generally) which divide
a. 

the -total harvest into categories of,consumption, seed re
quirements, losses and waste, etc., and
 

b. 	Average adult and child grain consumption levels.
 

3. 	From the gross shortfall (or gross shortfall per capita) is sub
-tractedthe amount of outside relief grain which can be expected
 

to be delivered to 'the population at risk given the time ,required
 
'for its :arrival,:in ithe country and the ,capacityof the,cereals
 

office to distribute grain with its infrastructural and manage
ment capacity. This produces a net aggregate (or per capita)
 

shortfaUZ, some percentage of which (usually fairly high,
 
e.g., 90 percent) is considered,to be a reasonable minimum stor
age level.
 

A,. 	These steps are generally repeated several times with sequential
 
modi'ficotn Of e'sntial 'coponent i"order "o produce
 4 
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"reasonable" 'or acceptable results in terms of 'other political 

9r,'.budgetary, coptraints.,
 

-As-canbe surmised from the-number of points in the~above meth

orOdologywhere~data may ,beunavailable unreliable and at which aggre

gOtion bias, (particularly ina segmented economy) may produce meaning-,
 

less results;,.the act of choosing a giyen,storage level represents an
 

.'act of faith",in;theintuitive plausibility of our guesswork or in
 

'bur confidence in the availability of adequate financial and political
 

resources,to meet secondary or unanticipated needs produced by errors
 

of judgment o changes in broadly defined environmental conditions.
 

,Oftenthe policy and operational methodology for buffer stock
 

.

holding at the beginning of a particular crop marketing season is 

equally or even .more straight forward,. The cereals office is usually
 

heavily constrained by its levels of,funding, b7 officially,determined
 

grain price margins, by government purchasing and accounting proce

dures, aqd 4y, itv,exitang infrastructural.,capapLty, (available trucks, 

sacks, fuel, empty warehouses,, personnel, etc.). This means that under
 

optimal,,conditons it,maY be able to, buy a limited proportion of avail

ablesupplies.and,put it into storage for sales ,later in the year or
 

Sinthe next year..
 

9,Assessment of operational effectiveness can take place 
at two
 

,levels:,,,,(l) the efficiency-of operationalperformance in cost/benefit
 

terms--given a precise definition of objectives and available 

3resources-- can be calculated and areas of needed improvement (e.g., 

,.minimizing, thenumber of empty "backhauls", cutting warehouse storage. 

can be specified;
losses through correctspraying procedures, etc.) 


,,and,,(2)2alternatIvely, the,economi impact of its actions can be 

assessed, primarily through estimates-of the stabilizing effectson 
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p*ducer and: consumer; prices over, time •and .space,, and the 	micro-level*', 

of "marke't channel' ,participants.impacts on' various' categories 	 (wih
SIn the absence of 	 od I s 
(hc;
n hAbee' favailable'data 'and analytical ih

limitations)have seen, h&ve tieir oWn cost *andaplication!as, w 

this level of analysis will'be done impressionistically, usiniNI' rule 

and isolated.; somewhat random measurement of
of thumb" calculations 

eeals 'office'offiials wll' saYi "compared.varable * r 

harvest titne producer prices under",these ,supply' 

performane 

to,the normal fall'~1 


in'November and December
conditions; our interveni6n in Markete"X 


and kept prices' 5 'to 8 CFA/kg-higher than,had'a substiaitial 'imp'act' 

then- followed' by a similarthey otherwise would' have been".' This is 
assessment'of price stabilization in consumer markets and estimates
 

o t'a'1 "pr6ducer and consumer savings whichaie' 'then used" to "justi-

Often this process-'is supplemented
fy"6total program expend'itures." 

a large volume bf time-consuing pro forn)dbocumentation and finan

cial 'accounting. ' 

inadequacy "of the type of "economic,'evaluation" out-The obviods 

"ined above can be confrohted I'n two ways.' First,,'analytical, and 

%-r", , I particular 
,evaluation'modelE'of 'fdod"giaixn supply 'and deiAnd-v-with particular
 

emphasis on private and public storage .operatioiis--can be 'developed
 

employed if requisite"reliable data, and ;ffnanididl'and personnel
end 


resources,can be obtalne.' Second, 'the-'poblemcan'be -partially,
 

of the unit of inalyiis and-4account-,"solved" thiough'a irdefi 'ition' 

g. whichi'would,:of course, have~to be"'preceded:by reorganization of 

collective 	grain 'storageiand marketingactivities -to tha&level.. We 

to operatehive seen the'functionai.difiiiulties inherent 1in trying', 

a centralized grain marize, operation'ina' decentralized-,iconomy. At
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least a partial solution could involve a progressive structural and
 

functional decentralization and redefinition of the basic operating
 

so that they are more congruent with the underahd accounting unit 

lying base structure of rural production and consumption, the avail

able 'phKysicaI'and'hum hnresources of the c'ountiiiandS'stated rural 

development and distributional objectives. The two solutions, while 

somewhat contradictory at the theoretical level, are not incompatible 

in ctaual jractice as an integrated grain marketing and' storage system 

must operate at different levels to "Meet multiple obJectives6. Thus, 

while"the basic food security operational 'and'aalytical' evaluation 

unit can"be decentralized to the village or village clusitei level, 

other t rsnshipment, commercial sales and storage activities can be 

more narrowly," but more appropriately, analyzed on a more aggregate 

basis.' This strategy will be detailed and further explored in the 

following two chapters.
 



.CHAPTER VII 

:SAHELIAN GRAIN BOARDS:. STRUCTURE AND, PERFORMANCE 

.Introduction
 

, In ,West, Africa, government .participation, in ,agricultural- market

ing,, both.,duripg.the colonial era,.and. afterrindependencep has,focused
 

.morpe heavilyl .on e3Tort~d cash crops than on food, crops,- a fact one 

.wouldanticipate, given ;the importance ,of prinary,exports in,:the lay

eredprocess of.,periphery-,cpnter ,capital, accumulation and.,economic 

deyelopment. , However,,with increasing .utbanization, the,development 

of more-.extensive food grain markets,, relative declines in per capita
 

food production and drought induced food calamities, West African gov

ernments have .attempted to exert greater direct control over staple
 

food production and marketing. Sahelian grain marketing interven

tions have included producer and consumer price policies, competitive
 

and monopoly,'buying,'and selling associated with grain storage opera

-tions, and, more-recently, the large-scale distribution of purchased
 

and,'donated outside food ,grain relief supplies.
 

This chapter will-review, for each of five Sahelian countries,
 

'thestructure, objectives, means and initial performance'of national
 

grainAmarketing.and storage institutons and policies. These topics
 

-Vill,be covered .:for Upper',Volta -in the,-more. detailed case study of 

,that country -in the following chapter. In addition, attempts to
 

,150 
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implement regional grain storage and marketing programs, proposals
 

for Nigerian sorghum and millet-storage and the major lessons from
 

recent drought relief efforts will be briefly reviewed in this chap

ter. Within the larger conceptual framework which has been elaborated
 

so far in this study, emphasis here will be placed on an analysis of
 

these mechanisms as they affect the practical constitution and opera

tion of sorghum and millet stocks.
 

Country Reviews
 

Mauritania
 

InMauritania, government coarse grain marketing and storage
 

powers are vested in l'Office Mauritanien des CgrgaZes (O.M.C.)
 

created by Presidential decree in August 1975. This embryonic or

ganization is not yet fully operational. In late 1976 arrangements
 

were still under negotiation with the German Federal Republic for
 

the provision of initial technical ssistance. Crucial rice imports
 

and distribution are handled by the state trading corporation,
 

SONIMEX (Socigtg Nationale d'Importation et d'Exportation), which
 

had also previously handled some other official grain imports. Re

lief distribution efforts were coordinated by a national committee
 

headed by the Minister of Health and Social Services and~aided in

vehicle logistics-bythe .!'Serviced Za PopudAssistance au Profit de 

,lation Rw ae" of the Army.General Staff.2. 

The structure and objectives of the OMC are similar to those of 

the other national cereal bcards in the-Saheland will: thereforebe 

Islamic Republic of Mauritania [1975].
 

2See UN/FAO [1973c, 1974c, 1975c].
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presented in some detail for illustration. The Director and other
 

administrative personnel'-of the Office report to an Administrative
 

Council made up of representatives of virtually all national minis

tries dealing with rural-problems, the national assembly, the trade
 

unions, the centralbank and the chamber of comerce. OMC is opera

tionally controlled by the Minirtry of Rural Development but the
 

concurrence of the Ministry of Finance is required for most major
 

operational decisions which involve substantial financial disburse

mets.
 

As: spelled out in- the Presidential Decree, OMC's overall objec

tive is "to contribute to-putting into effect national policies of
 

supplying interior markets with basic cereals". To this endit will
 

constitute (1) buffer stocks to stabilize prices to producers'and
 

consumers while assuring a transfer of cereals from surplus to defi

cit areas and (2) emerrency stocks to meet supply breakdowns induced
 

by.national production shortfalls. To implement these activities
 

OMC' is required to:
 

l.- Determine cerealneeds .indeficit regions
 

2.. Determine levels of'marketable supplies in surplus regions
 

3 . Obtain needed supplies by paying .producers guaranteed .minimum
 

" '.prices-which'will'serve 'tostimulate'greatex.tproductibn'"
 

4i 	 Manage :transport. from,supply,to 'storage.points.
 

5. ''Manage.necessary"grain' storage Operations'
 

6' .	 Assure a market,supplj of' sufficient'quantity' to'keephgrain,,
 
prices ,pegged"to periodically determined base referencerprices.
 

..', 	 . ' . -, . 

7>. 	To receive and distribute all food grain aid from the inter
.
'". .national communityW


83. 	 To acquire .in foreign markets all other grain to be imported,
 

except"rice
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9. To aid producer cooperatives in the collection and treatment of 

harvested grain to be sold to the Office -. ' *:o'.... 

10. 	To train the cadres and technicians needed to meet their objec
tives.
 

'This is-'an awesome task in at 6ountry which, has, the least trained 

personhel anid, weakest Wfrastructure -ik the Sahel. '' Mauritania' s 

'domestic 'supply areas :stretch along, the Senegal Riiver and-the 'south

ern border of the country where,there arealmost'no usable 'roadsor
 

other means of 'modern' transport,' and whose bdficit' regions are very 

isolated and reached over very 'long, poor roads. Maintaining minimum
 

pidducer prices and controlling consumer prices is only a dream under
 

"current conditions and an extensive 'stock system with major ;inter

regional transfers will undoubtedly be quite costly., As a recent
 

AID report concludes, the initial policy decision to-,decentralize
 

grain stocks'and marketing to regional capitals seems a ,logical one
 

under these conditions.3 It would also make sense that any buffer
 

stock and price support actions be regionalized particularly since
 

measures to promote national integration-of the thighly fragmented
 

,rural economy are just-beginning. ' ' ' ' 

,In'addition to 'avery poor internal road, system ,' severe bottle

necks have existed in import channels and,in 'theavailability of ade

'quate st6r'age"facilitiesgl: Most importedgrain *come's,by sea or by road 

,fromSenegal.'rEvenhwithiattempt's 'to increase efficiency,'the wharf 

,at'Rosso !(on the -'main road to Senegal)"'" Nouakchott and &ivir- 'ries 

remain bottlenecks for greater than normal levelsof,-imports. Ware
o~h6'sestorge-is consideted insufficienit,,"o r p'rojected reoa 

"uise strg 	 orojce regional,,
 

W 
,storage lans ;although'recent consItruction'has 

'r ised'the total to 

3U.S. Agency for International Development [1975b, pp. C14-18]..
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,,Around 17,000 MT out ofran estimated 30,000 HT needed for a minimum
 

d!
atorage system.
 

Senegal
 

.,Inimany,'respects food,grain policyA.inSeqegal isj more complex and 

-;,4varied .than those in, the other,Sahelian countries., Among 'the'Sahelian 

--,ountries, Senegal,has,the most developed modern ,economic and commer

io.ial , base, , the -largest urban population, by far the best, communica

-tion and transportation.lsystem and,the most advanced centerrperiphery
 

8extractive relationships which, at least in-their classical form, seem
 

•i-tqbe becoming increasingly untenable..r There are recent signs of some
 

diversification away.from almost exclusive ,dupendence on .groundnut
 

'1exports and increased attempts to employ decentralized regional devel

,mopmentmechanisms. Thereis also,a realization that policies promoting
 

.extractive. capital accumulation and subsidized4 food imports for urban
 

tsareas were-not tacklingthe key.problems of rural stagnation and lag

:ging,,domestic food production. As a result the government is attempt., 

**'ing to providelproducers 0a greater..degree of .control over their own 

.:agricultural surplus (e.g., formation/of ,rural administrative dis

itricts which -would control up .to 75 :percent ofC-collected local taxes) 

Aand.,assistance in,moree localized ;grain marketing and storage. How

-tever, old .habits of.increasing ,epe;dence ,on government enterprise and 

Aemployment,; :and urban,;expectations ,of;lifestyle and,consumption -pat

'qterns,remain strongly-,entrenched along-,with *most,of,,the structural 

,foundations tof. the ,previous system.,. 

,,"'These,evolutionary.,,;tendencieq are,reflected-,in.some.recent changes 

.An0ONCAD.Offioe;NationaZ fde, Cooperation ,et,d!Asaistanoe,,au,( 
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DdveZoppement)5 which, until 1974, had played a very limited role
 

in coarse grain storage and marketing except for the distribution of
 

relief supplies in 1973 and 1974. ONCAD, created in 1966 and under
 

the Ministry of Rural Development, originally shared its cash and
 

food 	crop marketing responsibilities with OCAS (l'Office de Comer

,,.iaZiaation AgripoZe du S6ngaZ) which it absorbed in the early 
1970s.
 

In rural areas ONCAD's functions are linked to two principle elements
 

in Senegalese rural development strategy (which as we will see are"
 

similar to basic strategies in Mali, Upper Volta, andNiger): semi

autonomous regional development authorities, usually fairly crop

specific in their programs due to historical patterns of regional
 

crop specialization, and a very extensive network of village level
 

ONCAD has the following wide-ranging
farmer marketing cooperatives. 


functions and objectives:
 

1. 	 Development and support of rural cooperatives
 

2. 	 The organization of agricultural input supply systems and the
 

collection and marketing of farm output (traditionally the
 

primary focus was on marketing groundnuts), by way of the
 

cooperatives and in conjunction with the regional development
 

organizations
 

3. Provision of financing and credit for urban rice imports and,
 

through the cooperatives, for farm-level technological:"inputs
 

and marketing with funds from the BNDS '(theBanque NatonaZe
 
de DveZoppement du S~n~gal)
 

"4. Provision and management of the .transportation and storage needed 

to achieve this,input (including improved seed distribution) and 
tf prioduct marketiig. '' -

n'of the institutional,
 

position of ONCAD, we must note that government'price policfies,
 

As further background to' an uiderstandig 

5This section draws on material from Ediafric [1975], UN/FAO

[I973i, 197e], Food and Feed 'Grai 
Institute [1970 IBRD [1975c],'
 

and other Bank reports and USAID [1975b].
 



156 

although more extensive on paper, have had significant impact only
 

4in three areas., These areas and their relationship to 6NcAD' and the
 

National Distributibni and'-Price Stabilization Fund are repesented
 

din Figure VII-I. First', in rural areas,"ONCAD chaneis 'credit and
 

fertilizer 'fIor cash crops--to-farmers
agricultural inputs--primarily 


fixed prices, has
through their co6peratives. Fertilizer, sold 'A 


Second, slowly

included'effective s~bsidies of up to 50 percent. 


rXising guaranteed producer prices for groundnuts and Cotton 
'(and only
 

recently coarse grains) provide product flows throgh th'c&Operatives
 

(specifically groundnut
whichONCAD exports or diverts to urban areas 


.oil, rice, millet in'the latter case). Third, in urban areas, ONCAD
 

.stabilizes and, if ieed be, subsidizes the prices of rice,-wfheat,
 

,groundnut oil and sugar--all urban dietary staples.
 

The net distribitilon atid production 'incentive effects of such a
 

,systemdo depend on the nature of relative prices. As mentioned in
 

,Chapter III, these domestilc terms of trade have often been turned
 

'against rural areas with one World Bank estimate placing a net CPSP
 

;;fiscal "'taxrate" of:20 percent (equal to the difference between 
pro

ducer and export prices less import subsidies and production credit
 

which has, "faifrly good .repayment rates) o'n rural production between
 

In 1975 a number
1971 and 1975,r'including the worst drought years. 


ofrelative price and other policy changes improved the situation
 

",fori the rual sector; producer p'rices for groundnuts and grain,were
 

'Ancreased,. 'Theconsumer,price for rice was increased by almost 100
 

percent., .This.stimulatedrur4 production,,reduced rice i1ports by
 

almost one-half and dramatically improved the rural/urban.terms of
 

de. Pa the,icrease in me,
illet cnsumptions attributable to
the~~. uc;4a~ %~numt
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two technological innovations, the growing success of millet/wheat
 

lb~ead and the development-of a processed millet, instant cous-cous.
 

Whether these changes represent a new trend in persistent improved
 

terms of trade for rural-areas or,;as',inlpast eras, a temporary 
improve

with the,installation of a new set of-'extractive struciunt aisbiaed 

Whattis clear is the complicated role ONCAD ,tures, is not clearl 


Given
 
plays as the government middleman in cash and food crop trade. 


past experiences-this may not bode well for the establishment of more
 

ip4ependent, iocally-controlled grain stock mechanisms to benefit 
all
 

One suspects that incensectors of the Senegalese political economy. 


tive structures andloperating procedures formed during the 
years when
 

the groundnut trade'was almost the exclusive concern of the 
organiza

tion may be:less than optimal for a grain marketing and storage 
pro

newly formed special section of ONCAD. Algram even ifhandled by a 


though ONCAD has received outside technical assistance financed by
 

•IBRLD since 1969, it'has been persistently criticized for lack of finan

cial autonomy,' for related financial mismanagement and poor timing in
 

forwardingoperating funds to buying agents'in the fieldi and 
persis

tent overstaffing and other civil service related problems.
 

ONCAD's.direct experience with coarse grain storage and market

,ing is quite'limited'.-Between the 1965/66 and 1973/74 marketing 
sea

sons it purchased"total.millet and sorghum ranging from only 21 tons
 

Before 1974 these were simply seasonal purchase/
,to about 30,000,tons. 


' 
With official buying and resale
,resale stabllization operations.

rices set at Ih.and 22 CFA per kg,. ONCAD was estimated to have in

,ctkrred, losses,.of,:about 6. CFA per kg which were met :through funds from 
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groundnut reserves. These inappropriate price structures provide7
 

partial explanation for its limited activities in grain markets.
 

The physical means at ONCAD's disposal to engage in more exten

sive grain storage'have also been'liited;', While it has a'large, 

well-maintained fleet Of about 250 to 300 6wned"and rented-trucks 

used primar:ily for input supply and grounidnut marketing'to; oil' plants 

and the Dakar port, its warehouse storage facilities, particularly 

in rural areas, have been very limited. ~According to available infor

mation, ONCAD largely has used rented storage both in the Port of 

Dakar and in rural areas. In Dakar where about 100,000 tons of com

mercial storage is available, ONCAD has maintained rolling stocks of
 

about 35,000 tons of rice for urban consumption but cannot begin large

scale coarse grain storage in these facilities without jeopardizing
 

the cargo handling capacity of the port. Both in,Dakar and in rural
 

areas where small commercial storage facilities are used, storage
 

losses through excess moisture and insect infestation are reported
 

to be unusually high.
 

In 6rder to meet the storage needs associated with its commer

cial grain marketing, ONCAD in 1975 proposed a $10 million plan to
 

construct a three level 50,000 MT storage-systemfor coarse.grains
 

w#ith facilities at the producer, cooperative',and'center levels
 

(25,000 MT capacity for Dakar and seven regional facilities of
 

I-000"to"3',OOOMT capacity-each). To'a limited extent ONCAD has be

gun to implement this storage construction plan but the bulk of it
 

aw'aits foreign'donor financing. In addition to, these buffer.;and
 

pipeline stocks, preliminary jtans! for-a',50,000 MTr emergency reserve 

stock have been discussed. This, of course, would require even more,
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storage since the previously proposed capacity would be used-to handle
 

annual and inter-annual urban supply'and buffer flows.
 

Chad
 

Responsibility for,food grain marketing and storage in Chad is
 

-vested in the,FDAR (Fondz de Dveloppement et d'ActionRuraZe) which 

-was created in 1967,- and.specifically in its Dgpartement C6rgalier 

,(DC.)which-was organized,-in 1969. The FDAR/DC is part of the,Min

istry ofAgriculture-andLand Management6,and has a quasi-commercial 

charter and some financial -autonomy:which make it similar in struc

tuie to the'other Sahelian,marketing boards,. In addition to grain
 

acqisition, storage,:,price stabilization and emergency distribution, 

-FDARhas other,.tasks suchas rural well drillingand some rice mill

ingfand marketing. The drought period, particularly after 1972, and 

the,relief'efforts it brought provided a major impetus in the expan

.sion of the organization.and the development of its operational capa

.bility. -

FDAR/DC has the most limited cereals marketing and storage exper

'ience in the Sahel except- for Mauritania and its organizational and 

inftastrudturalicapacity is equally limited. Nevertheless, it has 

-received an ,increasing.amount of,technical assistance and fairly in

7 
tensive study inrecentryears. _-For the first five seasons FDAR
 

1, : 6Formed by the merger,of two Ministries in a-government reorgan

ization in June 1976. 

7'These summary observations on FDAR/DC are based on a -surpris-

Jngly rich documentation ,becomingavailableincluding:, Auffret [1974], 
Borsdorf [1976], Republic of Chad [1973], Creupelandt and Corbett 
[1974],,Levac [1974], Maxon [1976],'Naim [1976] prepared for-the CZub 
oa Amis du SaheZ, UN/FAO [1973f and 1974f] and USAID [1975b].' 
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engaged in limited intraseasonal stabilization in N'Djamena and sev

eral regional towns. In the capital it bought cereals directly from
 

commercial traders, stored them and resold them during the "hungry
 

season" in an attempt to moderate the seasonal price increase. In
 

smaller towns the administrative "sous-pr~fet" was the designated 

FDAR buyer. These latter actions were not felt to be too effective
 

even on a local basis, because government officers are not always
 

the most qualified grain buyers and stock managers, are not adminis

traUvely responsible to FDAR, and because "hungry season" sales
 

have often been made only to government bureaucrats and their fami

lies, a practice which has its roots in traditions of colonial priv

ilege.
 

In 1969 an operating fund for cereals purchasing was constituted
 

through the sale of food aid provided by the World Food Program, later
 

supplemented with direct capital grants and FAO technical assistance.
 

Cereal purchases on local markets have never exceeded 2,000 14T.
 

From 1972 through 1974 FDAR/DC largely functioned as a relief dis

tribution agency and abandoned all efforts to buy on local markets.
 

With greater financial and material backing FDAR/DC used three mobile
 

buying teams to buy cereals directly from farmers for the first time
 

in 1975. In addition about a fifth of total Chadian rice production
 

of some 35,000 HT (milled) is processed by FDAR's rice mill and in
 

1976, for the first time, FDAR planned to market the entire output of
 

the mill itself. Official producer prices fori rice and wheat have
 

tended to keep most marketed surplusout,0f go~ernment'control since
 

better prices could be had in the. privatesmark 
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Experiences in the,delivery of relief supplies point up some of
 

thidifficulties facingFDAR/DC in its storage and marketing programs.
 

First, for grainimports, Chad is the Sahelian country furthest from
 

th6-sea', reached by very expensive'and time-consuming combinations of
 

rail and road transportation through Nigeria and Cameroons. Creupe

landt estimates that six-months is a reasonable time interval between
 

initial donor notification-concerning food shortages and the actual
 

f" ' .I ," 8 
dlivery of relief supplies in Chad. This includes the concentrated
 

uss-of the national transport monopoly, the CTT (Coopgrative des
 

•Tiansporteurs Tchadien),s which handles most external trucking to
 

railheads in neighboring ,countries but only about 10 percent of inter

na,,L'traf fic.
 

Second, storage facilities, with their placement and arrangement,
 

represent another critical bottleneck. About 10,000 MT of a total
 

capacity of 18,000 MT is located in or near D'Djamena and used for
 

operational or pipeline stocks. Various plans have been drawn up to
 

10'
 
increase this capacity to 25,000

.9and even to 50,000 MT. However,
 

thidsraises realistic coucern that too much of the storage may be lo
' PrI4 - I I, , ' II 

cated in N'Djamena, further emphasizing the urban bias of FDAR emer

gency stock and stabilization efi'orts. Fqr example, FAO proposed,
 

and,the government accepted, an emergency reserve stock plan which
 

would.,place 9,000MT"(of 'the total 10,000'MT) in ,N'Djamenaand 1,000 MT
 

iniAbfch6 onthe oppositeeastern side of 'the country under-the osten

:si1ily plausible reasoning,,that this would-promote more efficient 

18'Creupelandt,,[1974;,,pp. l-13].,.
 

9Naxm [1976'i,:@;,,-p33]'.v-


MOaxon [1'976., p.'36,0.
 

mailto:1976'i,:@;,,-p33]'.v
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storage and permit easier supervision. However, in addition to ignor

ing the populous southern and c'zonically deficit north-central areas
 

of the country, this seems to ignore the logistical advantages of
 

dispersed placement of relief supplies given Chad's huge distances
 

and very poor roads which are largely impassable after the first rains
 

when the need for extra grain supplies can be the greatest.
 

Third, attempting to use a small, highlycentralized'organiza

tion to operate a grain stock program in-a decentralized°neconomy will, 

as we have seen in other economic sectors, tend to channel,funds, in

frastructure, jobs and incentives to a few urban centers'i -This is
 

shown in recent FDAR funding proposals made to USAID which focus on
 

construction of new administrative structures and storage facilities
 

and opening new sales points inN'Djamena while, in rural-'areas, only
 

increasing the number of buying points to feed this urban appetite.
 

Given the multiple objectives possible for a grain systemthis par

ticular set seems to be rather heavily skewed in favor of potentially
 

profitable commercial sales and urban consumer price stabilization
 

'whileiignoring producer price supports and incentives, and making
 

stabilization'and relief supplies more readily available in,rural
 

USAID, to its credit, has resistedthese proposalsand"sugareas. 


gests instead"funding a pilot program'of FDAR~field'admilinistration
 
11 

of grain storage at-the bbU*-pr9febture'levdl'.


a
Finally, overcdntralizationbfd storage bnd.'&mrket'actibos in 


"
 
f urban areas': tends'to'6 increase per; ton bperating costs and this,
 

-C'Oup'edwith pressures' n 'the Chadian government,to enhance Its very
 

Maxon [1976, pp. 25-39 and Appendix H].
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weak political control by,,'forcing FDAR/DC to distribute food supplies
 

at;,substantial economic losses to certain urban and regional consti

tupncies, leads to increased dependence on outside financing to meet
 

the.rapidly inflating budget needs of a national foodfood programfor
rogra, fo
 

"self-sufficiency".
 

,Mali 

'Mali.sA experiences in-cereal storage and marketing are, for a 

niinberof,reasons, perhaps ,the-most important in theSahel in terms 

of: heir,pedagogic ,,value.,. First, during colonial,times and even into 

oindependence Malilwas considered a surplus production area and made
 

substantial exports ,to.neighboring areas., While it still has,.some
 

export.trade,rparticularly,of a clandestine nature, and ,has begun
 

tojexport officially by way of its grain board, it is clear,that
 

aggregate cerealproduction-has dropped for reasons other than drought
 

anodpopulation migration\alone. Second, Mali has made the strongest
 

attempts since independence, to break colonial and neo-colonial rela

tionships, hastintervenedmost heavily in all sectors of the economy-

withrdecidedly mixed,results--and has tried the widest range of grain
 

storage and marketing institutions,and policies. Third, the govern

ment-,marketing-agency, OPAM (Office des Produits Agricoes du Mai), 

paLt oflthe.Minstryof Commerceiand Finance, is the largest in the 

Sahel in terms,,of-itspersonnel,, facilities: and experience in cereals 

-m Ietlng.4 OPAM,,,as aresult~ofa,growingrealization that a combi

, nat*on .of-government policies was leadlng,to,increased stagnation in 

,cqercial,foodrp;oduction and marketing, (compounded,by the,adverse 

effects of thei drought),and,as a result of its inability to achieve 

even a'part-of its own stated; objectives with the means available is,
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like most of the other Sahelian cerealsboards, .unergbnga period
 

12 
of extensive sthidy and reorganization'. A National,Commission to
 

restructure OPAM wias formed"iii 1976 and its policy recommendations
 

are expected in the fiear future.
 

The basic geography of local cereal s'rpluges and'defidts helps,
 

explain a 'good part of the major'operational activiiie 'of'each'Sahpel-, 
ian cereals board . In Mali' the 'zones of chr'oniccreks'd'dicit are 

those involving the larger cities (e.g., Bamako, Kayis, Mop'ti) and 

the Sixth Region, a vast area abutting the Niger bo'rder around the 

desert town of Gao (see Figure iI'-i iii Chapter 'III)'.' Re'gons of'sur

plus production are generally located 'inthe south-cenfraf part ofi the 

country. OPAM's infrastructure and pirs'onnel are distributed primar

srplus and,
ily to facilitate the seasonal transfer of this dbmelstiu 


as we will see, are less optimally located to serve the !ldcal 'needs
 

of producers in arpas of balanced production and consumption. The
 

staff of OPAM consists of adminijt'rative, warehouse, transportation,
 

purchase and sales personnel who, numbering about' 750, have been given,
 

a theoretical monopoly on all domestid marketing of coarsegrain in
 

addition to the fairly'minor export of fruit and'vegetables.
'
 

The annual "marketing campaign" is a complex process'and will be
 

described in some detail since it is typical in many respects of pro

cedures used in the other-oountries. It begins wih regional OPAM
 

1n this chapter it is impossibleto dojustice to the wealthr,
 
of documentation on cereals marketing and storage in Mali, some of
 
which is a product of this very recent study and reorganization plan

loning,, For somewhat older background information see Food and Feed
 

-,Grain Institute (1970], Panhuys [1973], Robbins and Garvey [1972] and
 
,,UN/FAO'[1973b, 1974b]. For more recent information, see Haik, et al.
 
[1976], IBRD [1975c], Richard and Van De'n Berg [1975], Steedman, et al..
 
[1976] and USAID [1975b).
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_dviory councils summarizing local stock,levels, likely regional cer

,z.eal surpluses and deficits and estimated needs,for operating funds
 

;-from the central government. These calculations are forwarded to
 

'OPAM central offices in Bamako where they are tobe used.in the re

, gIonal allocation of available credit and personnel and to plan needed
 

,.Anter-regional cereal transfers.' This information,'along with fore

'pasteof cereal availability, market conditons,,etc., are theoreti

,-ally used to set official grain price spreads in the marketing
 

,*dhannelsbet4yeen the producer and the urban consumer. Tiere .isvery
 

,4ittle evidence, hovever, that Mali, or any,of :the other countries,
 

1,,Ue. anything beyond the crudest notions of supply and demand, a rough
 

,atational averaging of operating costs and past ,"rules of thumb" in 

-setting these price levels. ,The setting of the consumer (i.e., urbad) 

,Iprice has usually received the greatest attention and is subject to 

,1teat polibical .sensitivity. JIt is often alleged that, within cer-

Itain limitso the price,setting process proceeds as follows: a "rea

dioblell price .isselected, rough cereals office per ton ,..consumer 


otpi'ti,costs, (and,"anticipated government subsidies) are subtracted, 

%both of which-Produce, !inturn, a "practicable",producer price. 13 

zA sdhedule of these marketing margins, called-a barme in French, is 

*Ostdblished and published by decree at the beginning of&,the harvest 

'eaaon, The 1914-75falian seasonal barme, for millet is illustrated 

fitTable VII-1. 

131n Niger, OPVN officials reported a similar process 'and when
 
' it produced a producer price that was "too low", variousicategories'
 
ti;f
intermediate operating costs were simply reduced by,50 percent to
 

40toduce a more "acceptable" price'structure.
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TABLE VII-l ', 

MALIA'O"BAmil (MARKETING MARGINS) FOR, MILLET. 
1974-75 

Malian Francs Per Ton 

Producer price 32,000
 
,
' I 4'z ; IC 4, 1 ": " e I", ' . I 

Transport costs (producer's) 2,150
 

Transport costs (cooperative's) 2,900
 

' ' '" 37,050Purchase-cost to OPAM" 


AM'800'Losses 


2,130
Finance costs 


OPAM'tax (management fee) , 5,000
 

OPAM's transport costs 5,000
 

Wh1esale pfice , ., , . .,49,98o
 
(rounded to 50,000)
 

Retail margin 1,500
 

' tail-price " ' *' '- -. -a. '51,000 

-SOURCE: aik j1' 6 uoted in Steedman, et al. [1976, p. 110]. 
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The seasonal financing ,implied in the barre, particularly fund

ing*for payment of the producer price and local transport costs, is
 

obtained'on credit fromthe Development'Bank.(the,BDM) and for

warded in segments through ,'the administrative hierarchy (circles, 
.avPri'diemen-ts) to the-local "level. - .The timing ,of.these 'funding dis

bursements -iscritical, pazicularly.-if the,agency is'trying tomount
 

a credible price support effort at harvest time. Unfortunately, the 

monies often do not arrive on time-and delays in second or third dis

bursements can-interrupt the,rhythm of a buying campaign.
 

:;Two'further'elements ,enter into the buying ,campaign. ,First, OPAM 

purchases are made by using the ,intermediary services of two other 

structures which are important inMalian development policy, a series
 

of.,.regional, development,agen6ies--known as Operations or Actions, and-
Io
 

theextensive system of'mrarketing cooperativespin rural areas. Second

ly#.a system of purchase quotas are assigned to the village coopera

tives. Quotas will not be discussed here except to offer the obser

vation ,that some producer -cooperatives have had to go into ,the open
 

market and pArchase grainin order to make their required quota de

livery to OPAM buying points.
 

There are at least;,thirteen separate Operations and Actions in 

Hali.ih addition to the existing central, regional and local govern

ment administrativescructures. Operations cover economic ot agri

cultural regions rather,than administrative areas and havea certain,

measure of financial and-administrative autonomy., 'Some are more gen

eralipurpose in nature .and.promote both food and-cash'crops while
 

others focus ,more specifically on single-crops (e.g., ride:, Office
 

do' ~1ig'r Opration-Ria -Moti, 'Operation Riz Segou; millet':,' Operation ,
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MZMp'OP eato MuhKe"ae&." these organ

izations are'active, they act as purchasing agents1 for OPAM; which 

allows them, "insomewhat traditional fashion,'to deduct"pr'i icple and
 

interest payuezits for previous"'credit"in kid from the farmir a gross 

crop receipts. There is often some reluctance on the 'part'of the
 

Operations to increase their' cereals 'narketing activities since the 

bar~me often does not permit a full recovery--of costs, particularly 

those for" transportation. This 'i illustrative of the kinds of pro

blems i duced by the fixed cost and jrrce irgins-'f the ame when
 

account must be taken of real differences'inlocal transport and oper

ating costs. Fortunately, there i's some adjustment made 'Ii'urban re

tail 1prices to account for'higher transport costs"to more-remote areas. 

Outside the effective areas of the .Operations whic have strong
grain production activities, cereal purchases are 'conductedusing 

I''' 
- n u - s n

Malf's extensive system of rural 'cooperatives which have been correct

ly called "pra-administrative organizati6ns",15 'rather than true 

cooperatives since they perform little more than marketing'functions
 

to facilitate the work of state agencies. As We hav. 'seen money ad

vances are.forwarded through the administrative hierarchy to the coop

erative and "thebAr neIncludes fixed margins to cover producer trans-'7 

port'costs and the coooer'ii 4 el'aoverhead and transport'dosts to the
 

oercle'level where grain-g6ei to'OPAM warehousesc'r buying"points.
 

Often'the transportation 'allowance is apparentlylnot paid 'to the,
 

farmer and the cooperatives may" 'acedifficulties in covering costs
 

A'lSeee;Steedman, ,et alf:,[1976], 'parficuiarly-,pagesC,32-39, for a'
 
good description of the Operations.
 

15Panhuys'[1973, 
p. 6].
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Sif.the distances,involved are substantially; greater thaAithe. average.
 

Cooperatiyes are note allowed to store any OPAM grain at the local level
 

.:,4-or.subseqqentresale. tJIstead,-it is transported to the cercZe level 

nd, then back ,to the locql level with a very small re-transport allow

iiance (1,500 MFper,ton)-7generally,not adequate to cover costs., At 

),the cercle level, stocks.in excess of the local resale quota 
are 

.,4shipped to regional OPAM storage or transshipment facilities. 

OPAM was able, topurchase ,an,estimated 15 to 50 percent,of-the 

maurketed, surplus of cereals inpre-drought, years which left. the-rest 

,of-.the ,market to,the,commercial sector which has often been,forced to
 

/,.. gxperiments to license various types of tradoperate clandestinely. 

_ers.to permit them,toearn a fixed margin in purchases in areas not 

rcovered by OPAM have largely failed., Among the problems which have 

.rarisen,failure to respect the official producer-price,,speculative 

,:tmisuse of advanced.,funds, and participation only when OPAM has pro

vlvded higher.prices.thanthe open market, have been most frequently 

,cited. 

"OPAM s own transportation,capacity is quite,.limited and,it large
ly- relies on services, obtained from-Mali government river, rail.and 

Malienne de.Naviga,.,xad,'transportcompanies: (i.e., COMANAV,,Companie 


,,tion; RC ,Ze Rggie des chemins de Fer,du MaZi;, CMTR, Conanie
 

,'aZiennedea TranoportB:Rotiera), as, well as,licensed private truck

4rirs... Ain',',it is of.en,,difficult for both the private,andgoyernment 

AMhauler to adjust,his.costs' Sor variable road andi load conditions .giveni 

Ll.at,kilometer -per-,-on-rates,for paved and dirt, roads. 

OPAM. storage, therpri~ry.infrastructural -cpmpqnent of.its mar

kaketIng and. stock)system,? is ,the. most extensive available to--pny 
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Sahelian cereals board. Inaddition to the relatively minor use of
 

rented warehouse space, OPAM, in 1975, had 91,500 MT of storage ca-s
 

pacity available, most of it in the major urban deficit areas and in
 

about half the oeroZe seats. (The other half of the cerates must relie
 

on rented facilities often not entirely suitable for grain storage or
 

incur costs by exporting'and then reimporting cereals into the local
 

region.) There are few if any official inducements to hold farm-level
 

or village (cooperative) stocks which, for certain stock object Lves,
 

"wouldprovide a much cheaper alternative to increasing the number of
 

centralized government bag warehouses. However, it is also clear that
 

if OPAM is going to attempt to hold emergency, buffer and pipeline
 

stocks, its storage capacity and utilization procedures will have to
 

be improved in order to meet at least some part of the various combina

tions of storage requirements that differing aggregate supply and de

mand conditions would produce. It has plans to approximately double
 

its capacity within the next few years, again with disproportionately
 

large amounts of the new capacity going to urban areas.
 

Niger.
 

.4Until 1970.the Niger government,attempted to augmenti sorghum and
 

millet supplies and'stab'ilize pricesIn. Niameyi the capital,,through 

,
which, was hampered by inSufficienti"operatinga limited,buying program


funds and overly restrictive margins between producer and consumer 

;prices which,resulted in chronic financial deficits . Since'1970 

cerealr storage ,and marketing in Niger has been-the responsibility of 

1Ofice des Produits, Vivriers du Niger (OPVN) . 

Information in this section comes froma,Areview of,numerous
 

Government of Niger and USAID documents and the following: Becker
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The primary objectives of OPVN have been price sthbilization,
 

,'ter-regionalgrain supply management and collaboration with-other
 

tht~eals boards in neighboring countries.' T'e-creation of 'OPVNwas
 

',*de possible by a multinational technical and capital assistance
 

:pfogram channeled through the Con8ei de Zl'tente., one of the re

gion's relatively weak political unions. In recent years, due to
 

* a:relative improvement in producer prices for cereals versus cash
 

erops (gromudnuts primarily), a larger percentage of OPVN's cereals
 

s',:Pr-hases has been made through the assistance of, the marketing doop

etatives of the UNCC (Union Nigerienne de 'Crgdit et de Coopgration) 

,which until a recent decline in world prices had concentrated its
 

efforts almost exclusively on groumdnuts.
 

Niger's geography strongly affects the location and logistical
 

requirements of any cereals storage and marketing program. Most cer

'-eal production and marketing is spread over a relatively narrow east

0,"west belt which follows the country's southern border betweei"Chad and
 

Upper Volta. The recently completed paving of the "highway of nation

oal/friendship and unity" has effectively linked the major towns across
 

% ihis'beltbut transportation,is still very difficult in the isolated
 

'Adeficit,-areas -in',the northern,,part of the,country.4 'Nigerawould clear

a3lyabb'the country~most-4favorably: located to takeradvantage,, on a decen

,ttalized' basis,, of cereals',trade with northern Nigeria. 

.[1974], Burke, et al. [1971], IBRD [1975c], Jomni [1975], Republic 

Zof&Niger, OPVN [1972, 1975], Pattinson [1975],, Reed [1974],'JN/FAO 
:[1973d, 1974d, 1975b, 1975d], USAID (1975b, 1976b] and Wilcock 
'"[1476a]. In addition,-many useful insights',were"gained in'unpub
t--lshed reports and in personal interviews with OPVN'officials-'on
,dibcted in Niamey ii-November 1975.
 

17See 'the following'section on'regional stock efforts 
-for more

T,I "P-baill,on this, program. 
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Niger, among Sahelcountries, was one of the most severely
 

affected by the recent drought and? along with Mali, it received the
 

After one year of operations,
largest total shipments of relief grain. 

when it worked quite successfully with a very limited infrastructure 

of several trucks and almost no storage capacity, OPVN mushroomed in 

size as it became ,primarily a relief distribution agency to the rela

tive abandonment of its cereal price stabilization efforts. Relief 

distributions were handled in cooperation with the gendarmerie nation

aZe and the magnitude and urgency of these operations led toa general 

erosion of accounting accuracy, vehicle maintenance and the ability 

OPVN's
to stabilize local markets through selective buying and selling. 


truckfleet grew rapidly to about 80 vehicles by 1975 but ithas been
 

hampered by repair problems. Similarly, storage capacity grew from
 

about 4,000 MT, in 1971 to 35,000 MT of warehouse storage in 1975.
 

(Currently modern warehouse capacity isbeing increased and, in addi

tion, there are about 3,000 MT of mud-brick local storage facilities
 

which are used but inadequate.) In general there is a strong ten

dency to increase physical infrastructure even before a consolidated
 

buffer and emergency stock program has been devised.
 

OPVN's first buying campaign, 1970-71. was fairly successful de

spite deficiencies in equipment, infrastructure and personnel. This,,
 

was.,due to the fact.fhat the agency began with a sizable and readily 

availZaKe operating fund created through the sale of PL480 grain and 

employed a flexible system of regionaZ pricingwhichthe fact/that :it 


permitted variable transport and operating costs to be reasonably
 

covered." There is good evidence that the limited purchase/resale
 

in 1970/7ih'ad observale'iimpacts inoperations it conducted 
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increasing,producer prices at harvest time and decreasing "soudure"
 
i..' ' ,' 18, " t e ne t ou y a s
 

.,prices, particularly in:urban areas. Over the next four years
 

1Itowever, a combination of drought relief activities and erratic,
 

.politically-based official price policies produced insiituional
 

,repercussions from which OPVN is perhaps only beginning to recover and
 

fbiizng-'ddisruptive effect
 
fiich frequently seemed 'to have had a destabl n and ir~pieefc
 

First, other OPVN
-,Ion,national,grain marketsand production patterns. 


,,market activities ,were overshadowed by the magnitude of the relief
 

* 1distribution task which,handled 10 to 20 times as much grain over the
 

Second,"official prices, set by
;,1972-73, 1973-74 and 1974-75 seasons. 

.i.an.interministerial Comit6 de CPa'ires, were fixed at uniform national 

clevels which eliminated,previous regional differentials. This, con

_,obined wich chronically-insufficient margins, caused OPVN to accumulate 

;operating deficits on its nonrelief market activities.
 

A third by-product of inappropriate and ad hoc policies and
 

*4widelyfluctuating relative prices were the effects of 'these factors
 

,'on the allocation of farmer production resources and the distribution
 

..


of benefits. For example,, during the i973-74 season when grain
 

.,supplies were shortest,,.producer prices were increased to 25 CFA/kg
 

win order to try and attract greater supplies, laigely to n
6'effect.
 

-,Then during the 1974-75.,season aggregate levels of production were
 

$greatly increased but prices remained'at 25 CFA/kg. Trader'swho were
 

the illae level at '12'to 15 ,CFA4g,,,acquiring most,cereal supplies 


vqresold them to OPVN at the offidial price. As a result it has been
 

estimated that-about one-half of the three,billion CFA operating fund
 

,,,was pai to private traderswho realized an ,estimated net profit'of
 

,SAID -[197,6b,,.pp..27-28].
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19 3", '1 I 
about 700 million CFA. -Reddued-harvests in'the next season, 1975

76, reversed this pattern with traders making very few deliveries to
 

OPVN since unofficial market prices were running substantially higher
 

than 25 CFA. This was compounded by the fact that much of the cereal
 

trade had moved out of public market places because: of police sur

veillance of prices making OPVN's consumer protection task 'virtually
 

impossible to accomplish. Even her'e there was an exception as offi

cial prices for Ni6bg (cowpeas, profitably exported for several years
 

to northern Nigeria) were far higher than prevailing domestic market
 

prices with some evidence of substantial diversion from cereal produc

tion.
 

These costly and destabilizing actions and the growth of a larger
 

and less productive OPVN bureaucracy illustrate the risks-of overly
 

rapid institutional growth which, under highly unstable market con

ditions, tend to benefit traders and selected groups of powerful
 

urban consumers much more than producers. This is confirmed in the
 

stern conditions being imposed on OPVN operations associated with
 

additional FAO coordinated assistance -for the institution ofan emer

gency stock system and the reestablishment of a reduced but more finan

cially viable and efficient bufferstock program.
 

'19Jomni [1975, p. 3]. These negative distributional impacts are",.'
 

almost completely-opposite to the conclusions reached byUSAID [1976b], 

which felt that most of the benefits had gone to producers.- 
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Considerations for Sahel-Wide Grain Storage Efforts
 

There are good arguments to be made for Sahel or West African
 

These
 
regional cooperation in grain storage and marketing 

programs. 


are due to similarities and complementarities in production 
patterns,
 

higtransport costs for imported grain, large volumes of grain
 

smuggled across borders to take advantage of significant 
differences
 

among market and official prices, similarities in institutions 
and
 

types of government intervention in grain markets, 
and a strongly
 

expressed desire to enhance food self-sufficiency. 
Patterns of corre

lation in production variation reported in Chapter IV indicate that,
 

in normal years, there are intra- and inter-national variations in
 

grain supplies which are potentially off-setting. In addition, rela

tive comparative advantage and traditional patterns of 
multi-national
 

grain trade indicate strong possibilities for cereals 
trade for mu

tual benefit. Exchanges among cereals offices have occurred on a
 

,small-scale, ad hoc basis in the past few years but there 
are very few
 

operational mechanisms to facilitate the necessary flow 
of information
 

There are, however, a number of new institutions
and grain supplies. 


which might serve as vehicles for this type of regional 
economic and
 

For example, a francophone West African
institutional cooperation. 


1'Afrique de 'Oue t)
economic union, CEAO (Coninautg Economique de 

,,with headquarters in Ouagadougou, has recently been formed, joined by 

A an7 even newer and largur organization, ECOWAS (the Economic 
Community 

"-of West African States) which also includes the anglophone states, 

In addition, the Sahelian organizationsmost importantly Nigeria. 


CMub des Amni (desc'ribed in-Chapter I)
of CILSS and, the du SAhO 
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might be in-the position to promote regional cooperation through coor

dinated technical and capital assistance programs.
 

We should not, however, be overly optimistic since there are
 

strong traditions of lack of cooperation inWest Africa evenwhere
 

mutual interest is fairly obvious. Some of this may be casually attri

buted to differences between anglophone and.1£rancophone traditions and
 

to the -seemingly necessary development,of,competitive,
4 nationalism.
 

" 
In-contraposition, -we 'have-also'seen'strong inherited patterns of 

deliberate or functional/structural'fragmentation,of thetSahelian per

iphery in order to'enhance colonial rule and trade. These-,traditions
 

reinforce the fact that boundaries facilitate differential flows of
 

productive resources which are vital to the process of unequalcapital
 

accumulation in center-periphery structures. This certainly has been
 

true in West Africa with the materially advanced.states, such as Sene

gal and the Ivory Coast being more hesitant to participatelin any
 

structure which would impinge on their position as regional economic 

centers. This bleak assessment, however, need not be that discourag

ing. The most important lesson which.can-be drawn ,from,the relative 

success of economic unions'in different parts of the world is,,that 

functional, integration for mutual, gain' is much-easier to; achieve ,and , 

lays. the. needed groundwork for..consideringpolitical union, at- a later 

areas; 'date'. Grain-'storage ahd marketing may, be one ,of these.fu! ctional 

where, a' seri-es , of flexible' bilateral'and multilateral, arrangements 

might bebuilt between cereals 'ffices , under ,the auspices of a larger,
 

less-focused' regional grouping,.: 

We may benefit from an examination of the experience gained in'
 

one, "regionalIgrain stabilization'projec't,and Nigeria!s plans for,
 

http:these.fu
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We must, of
 a 'comprehensive grain marketing and storagesystem. 

course, also evaluate factors such as the effects of road 
improve

ments on international transport costs and the desirability 
and fea-

These
 
sibility of coordinating stock movements and producer 

prices. 


will be covered in later chapters.
 

Conseil de,-I 'ntente Stabilization ,Project 

As:earlier mentioned; Niger and Upper Volta have received 
tech

,,nical, and commodity assistance from a multinational aid project 
(con

tributions were primarily fromFrance, Canada and the United 
States) 

:c'--'channeled' through:the. Conseide, ,'Entente, ,a regional- organization 

'with its-headquarters in Abidjan, Ivory Coast. The following summary 

and storage project may
,observations, onthis regional grain marketing 

be ,istructive,for futureefforts., 

First, the"choice,.of regional organization is critical and 
can 

-


greatly-iifluence the nature of the interaction possible 
to undertake.
 

'Entente includes only two Sahelian countries in its
The Consi'l de 

fiie meimbers (Benin, Ivory -Coast, Niger, Togo and Upper Volta) 
and
 

has' no anglophone participation. ,Thereseems to be very little rea

sobefor,its"existence other than,historical circumstance, 
particularly
 

-given; the limited range. of. activities ,it promotes ,(primarily sponsor

4in ,;infrequent 'Presidential.summit, meetings, and operating a, loan 

-,guarantee :fund) and,,part icularlywith, more .broadbased, functionally 

,.coherent alternate regional'organizations .now taking form. 

'Second.-- the' Entente ,Stabilization Proj ect,,was ,originally. designed 

to ,.include all five Entente partners-!and Ghanqwhchthey.encircle.
 

See, for example,.Checchi and Company [1970], Food and Y'eea
 

Grain" Institute [1970]3'and USAID ,[n.d., and :-197,6b]., 

0 

http:choice,.of
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Although there was substantial attention devoted to functional,inter

state exchanges this admirable regional focus was quickly abandoned.
 

" I ,, I - I "- , I. , I 1 1 ' 

Ghana never seriously participated in the scheme and the threecoast

al countries apparently did: not have as great a need or interest in,
 

the establishment of food grain stocks and new patterns of food mar-,
 

ket intervention. This left Niger and Upper Volta in the picture.
 

Several Entente personnel admitted that virtually the only remaining
 

rationale for channeling funding through that organization was to
 

circumvent limitations on the number of bilateral aid agreements in

dividual countries, particularly the United States, ,could enter into
 

at that time.
 

Third, patterns of "inter-office" interaction established under
 
r
 

the project have not always been the most productive. Virtually,no
 

functional contact or systematic information exchange between the
 

two offices was promoted or, seemingly, even contemplated. Contact
 

and coordination, when it occurred, were often through the intermedi

ary of the Entente office in Abidjan. These procedures did not pro

mote functional interaction and seemingly only added another layer
 

'
 
of costly administration beiween the cereals'offices and sources of,
 

needed assistance.
 

Fourth, the Entente Regioal'Ceireals-Office', which received ,much
 

"of'th'e available project technical,assistance, was placedin Niamey and,
 

as 'aconsequence, OPVN received a highly dispr'oportionate share-of
 

the training,pianning and operational' assis'tnce which certainly
 

did;little'to" strengthen OFNACER,'already hampdrd'by °iiappropriate
 

While the"
institutional and financial struciures and arraigemeits. 


location of regional institutions lends itself to the host country
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_.receiving a larger share of total benefits, other mechanisms might
 

,have helped diffuse available assistance more evenly.
 

Finally, donor dissaitisfaction iith certain national'policies-
,ipartic-ulariy'withUppler Volta's gr ing "" i'" '
 

grantig ooao monopoly uying powers
 
;-to the ORD's--hampered the operation'of 'the enire'program by delay

:ing the project's second phase'funding in an attempt to pressure Upper 

'Volta to rescind this o~jectio'nabie policy. The resulting delays in 

ibbiaining needed'material and'technical assiIstance further .weakened 

'ithecapacity Iof both'offices to Ibegin to 'adjust to more normal oper

,.ations in the years Amediately foiowing ,the drought. These con

'flicts have been resoived, however, and the project has,been continued
 

,,under a reduced level of funding; In summary, the Entente "Grain,Stab

cilization Project was one born of admirable intentions whose effective

.,ness has been blunted by attachment to a weak, highly pol'itical re

,gional organization, by the participation of only two Sahelian coun

tries in the scheme, by the 'd-isproportionaceconcentration of project
 

resources with one board, and by the failure to build more functional
 

,or operational. interboard contacts.
 

Propusals for Nigerian Food Security
 

In the past five years, Nigeria, particularly in its,northern
 

,,reas , has faced food,production-and marketing problems similar,to
 

,mvthose in the Sahel. Food production, particularly.sorghum and millet
 

,.,ashard hit in,1973, the worse drought~year, butthis only represents
 

-aw,.exaggerationof ,prevailing trends in decliningiper capita output.
 

iASlmilar phenomena of rapidly growing urbanization, ,aggregate market
 

.,food demand and rfood imports havealso,been,,quite apparent.
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The federal government of Nigeria has decided to try and meet
 

this problem in several ways. First, it is placing increasing empha

sis on augmenting private and public sector food production through
 

efforts in its,university agricultural research centers and through
 

programs such as the National Accelerated Food Production Program
 

(NAFPP). Second, it is establishing a National Grains Production 

Company (NGPC) with wide terms of reference to stimulate private and
 

begin public production of grain as well as engage in grain procure

ment, storage, distribution, processing and marketing. Recently, a
 

Nigerian Consultative Group and an FAO Food Security Mission completed
 

a major Joint study of the situation with recommendations concerning 

the operation of the NGPC, other facilitating agricultural sector
 

policies, and specific measures which need to be taken to maximize
 

In the latter
,the,viability of the national grain storage program. 


program the federal government is committed to the installation of
 

250,000 Mr of grain storage facilities to be coordinated-aminimum:of 

with those planned by state governments amounting to an additional 

2121
 
350,000, 


In.termsof an overall food security program the report first
 

'recommends that the,state and federal,emergency and buffer stock
 

actions, be carefully tied to each other, and to theNAFPP and NGPC 

to provide farmers with increased assistance in production
programs 

and in farm level storage. Second, it recommends that'
technology 

pre-pZanting minimum producer prices be instituted in certain regions, 

on,apilot basis. These,prices would be set on a flexible regional 

S.igeriaFederal Ministry of Agriculture anid Rural Develop

ment [1976].,
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'bisis following the recommendations o a proposed Federal Agricultural
 

'PriceComssion and wouldbepayable 'o'fariers at numerous state and
 

federal grain depots and storage points.
 

Intra-seasonal price .stabilization would be largely the respon

sibility of state storageL'and marketing'authorities who could 'call
 

,ok.,federal. back-up support ,if need be'.' Inter-annuaiprice',stbili

zation is a much more demanding' task and would 'require much larger 
amqunts storage capacity, some'of which'is remergency-saednow 6 .f

stocks;. this activity is therefore largely confin'ed 'fo the fiure to
 

be,built on experience ii'handling yeariy'stabilizaitinr'and emergency
 

stock turnover and storage losses.
 

In addition to very detailed recommendations on the structure and
 

functioning of'the MGPC, the report makes several specific recommenda-.
 

tions relevant to this study. First, it recommends that the agency's
 

storage functions be considered by the federal government as a service
 

whose full operating cost should be covered by appropriate prices and
 

margins. Second, it recommends'that new stock facilities be of proven,
 

uniform design for bag storage '(except 'fo 'two bulk storage facilities
 

tq:be maintained for training and experimental purposes until' the costs 

of,this system.can be effectively,reduded),"and tha they be built
 

by.one contractor carefully supervised'by inspection and auditing teams.
 

It,also,recommends the installation of'centralized 'griii',dryin'g facili

ties :at several key locations so that'"grain'can be,dried' stored and 

profitably salvaged. Thie\1training of decentrlized stoage'facility
 
-management,and warehouse personnel receives heavy emhsi.
 

e ' avyemphasis'.
 

A thira iajor set of recommendations deals' wi6h 'improvdig,farm 

",Alevel storage through improved extension services,adan expanded 
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programof providing technicalstorageiiputs to producers. 
Afourth
 

and final point is a.strongly expressed desire to promote a regional
 

-emergency and buffer-stock coordination prpgram,with '"nelghboring
 
"
'states, especially thosein thedrought-prone Sahelian,zone".
 

,1tseems'-clear that Nigeria will,.offer a major opportunity for
 

the Saheliancereals~office to profit both from a strong regional
 

supply source and from the lessons of a food security system conceived
 

and executed along somewhat'different lines than'their own.
 

,Sahelian Food Grain Marketing and Storage Institutions
 

and Policies: A Summary
 

In this reviewof Sahelian cereals marketing and storage institu

tions and policies, we have seen a number of common recurrent features
 

which are summarized in this section. 
We have also seen that the phy

sical environments of the different Sahel countries, while sharing
 

certain common characteristics, also differ substantially indetail
 

which helps to define specific physical, logistical and institutional
 

food security problems and possible structural and fufictional remedies.
 

Among these cereals offices the oldest has been in existence for only
 

about ten years and their collective recent history has been marked
 

by the destabilizing effects of massive drought relief activiiies.
 

The overall performance of grain boards in te Sahel"has been
quite poor to date. The' '= d 

q e.Teoffices have not exercised much real influ

ence in cereals markets and their actions have often contributed-to 

the misallocation of production resources leading to negative dis

tribution consequences as urban consumers and private traders'have
 

often been the chief recipients of program benefits. 
 In contrast
 

to this bleak assessment, however, the potential of cereals marketing
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and storage institutions to promote greater food production, reduce 

producer risk as< well'as' stabilizing urban grain" supplies'has' been 

selectively demonstrated.,' The obJective now, should be tohelp-', 

1Wi°tiify the" structural aiid funct'"inal'Ielements:Of the present-sys

tem of grain marketng and ,storage programs',whichareamenable,to 

chahgei.' The following: summry is designed to' provide; insights and 

,be used,to improve food,'security,institutionsl inlessons whicih c-an 

the Sahel. 

Institutional Structure
 

1. The grain,boards, are ,often' hampered in- the accomplishment of their 

various objectives by' inappropriate institutional structures.
 

In some cases marketing and storage responsibilities are divided
 

among various agencies with coordination problems and duplication
 

of effort resulting, particularly if these agencies are in diff

erent ministries. This may also occur if there are a number of
 

agencies aZong the food channel between producer and consumer
 

leading to unnecessary and costly grain exchanges. Further, the
 

negative effects of suboptional structural arrangements are exac

erbated by a lack of coherent food policies.
 

2. All the cereals offices, like other Sahelian institutions, are
 

structured administratively or "from the top down" leading gen

erally to disfunctional overcentralization in what are still
 

decentralized economies. Attempting to force such structures
 

onto the localized cereal economy leads to very high operating
 

costs and negative distribut onal effects in favor of the urban
 

population.
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3. Several of the offices are weakened by having to~fill multiple
 

and sometimes conflicting missions. This is particularly true
 

for those organizations which are responsible for cash crop as
 

well as food marketing and storage and the provision of credit
 

and inputs to producers. While there are often savings in
 

logistical costs when one institution handles multiple roles,
 

problems stem largely from differing Institutional behavioral 

norms associated with accomplishing these tasks.
 

4. In some cases, the structures and patterns of incentives which 

characterize intermediate regional development organizations
 

and local cooperatives are largely extensions of patterns of
 

top-d6wni administrative bureaucracy which serve to channel up

-wards expropriated agricultural surplus to supportturban sectors,
 

functionally linked to the developed Center of.the internatonal
 

economy. Again, what one could call."cash crop thinking" is
 

applied to food crops, particularly as supplies,.increase with the
 

"deepening" of urban 'food markets. 

5. Ineffective official monopoly powers only make,governments look 

foolish, anger'certain donor agencies and often put,,eve4,greater 

finandial benefits into the hands of the'private commercial sec

"tor. 

6. Similarities in' structure, furiction,t objectives. and- statutory 

powers of cereals'offices 'should serve tofacilit'ate direct re

,gional inter-office ,contactsrand "cooperation'aithough very little,
 

'
of'this: has yetoccrred., This .can,largely be-attributed to' the,
 

'funcfioning of! "feudal interaction tstructures" -(see Chapter II) 

fo"used on"each-count'ry's frail 'center,and thus linked to the,' 
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outside world. There is a tendency for any formal international
 

contract to pass through and,be limited by the common denomina

tor of' the degree of-inter-state politicat cooperation which is 

generally very lo. There'is room for the promotion of- direct 

funct~onaZ contacts among cereals offices particularly as infra

structural improvements take place. The coastal countries are
 

vital to the structure and functioning.of evolving West African
 

regional economy and thus must be included in any viable regional
 

food-security strategy, particularly Nigeria which produces about
 

one-half of West Africa's millet and sorghum.
 

Objectives 

1,' 'All the iboards ,have,similar formalobjectives for their cereals
 

'marketing and ,storage,activities. As we have seen, these include
 

7establishmentkof readily available emergency reserve stocks,
 

"facilitating Thternal.grain transfers (including development
 

-' of, market ,infrastructure as food markets "deepen," with urbaniza

tion), and the intra-annual and inter-annual stabilization of 

'both producer andi consumer, prices and incomes. 

2'e- We have; also ,seen that particularly within a center-periphery 

.framework there 'are1,inherent,contradictions among.these objectives.
 

Given these conflicts in stated objectives, some.,',modernizing" 

institu ions;i controlled, by.the urban tsector. have largely looked 

to' the ,top. of vert'ical,,marketing channels. : In some respects 

the offices-havefunctionally;been a part of an integrated system 

'which rhsults ,in-the ctransfer of agricultural-;surplus to-,urban 

areas' in :a ,manner.which- does not ,,piomote _balaned,,economic growth. 

VThe.actlvities of,the offices.have,,in some-instances specifically
 

http:functioning.of
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benefitted only government officials and their familiesiwnurban
 

centers and smaller towns in ways reminiscent of colonial pat

terns of forced food deliveries.
 

3. 	The most fundamental conflict of objectives is between support

ing producer (rural) and consumer (urban) interests. This con

flict is seen in two forms in the functions of Sahelian cereals
 

offices and related food policies. One is the choicebetween,
 

stabilizing (and often subsidizing) urban food prices versus
 

stabilizing and " subsidizing" producer incomes through localized
 

food stocks and higher'prices for food transferred to urban areas.
 

The second is the use of a food marketing and stoxage system for
 

revenue generation versus its use as a risk-minimizing pro

ductive service provided to different sectors of the economy
 

at cost". This conflict is seen, for example, in Senegal's ONCAD
 

making money in its food transactions and, as we will see in the
 

next chapter, the ORD's in Upper Volta hoping to generate operat

ing revenues through their agricultural marketing activifies.
 

4. 	 Finally, there has been some tendency for governments to use food
 

marketing and storage for direct political ends through urban
 

food subsidies and special below-cost food deliveries to speci
_ I .	 S '. 'W 

fic urban and regional constituencies where political support is
 

weak. This undermines the operational viability and integrity
 

of the cereals offices.
 

_Means to Implement Objectives .
 

1. 	 There are four mainuingredients to'th peratonof.a-cereals
 

marketingand storage program: storage facilities', transporta

tion, trained personnel and operating funds. 'In all respects,
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the Sahelian systems are urban-oriented, overceittralized, and
 

top heavy in terms of being able to achieve some balance in the 

standard range of objectives assigned to them. Sahelian cereals
 
offices have often increased in size and infrastructural capacity
 

at a rapid, discontinuous pace so 'that very little "learning by
 

doing" (which characterizes the priNate grain trade) takes place.
 

This leads to excessive waste, equipment maintenance problems
 

and chronic budgetary reliance on outside funding.
 

2. Storage facilities are generally centralized in the capital city
 

and a few larger urban centers. This facilitates the commercial
 

sale of grain to the urban consumer and will be useful in the
 

handling of emergency stocks donated or purchased from the out

side. It is less optimal in helping to dampen intra-annual and
 

inter-annual supply and price variation for the majority of the
 

population, rural producers. Large-scale bag storage facilities
 

have been favored over improvements in farm-level or village
 

storage technology. Modern bulk storage is generally not used
 

although it has been advocated for-the holding of permanent emer

gency stocks in centralized locations.
 

3. Transportation is an obvious problem with all of the offices.
 

The centralization of stocks can lead to unneeded rehauling to
 

the village level if resale to rural people is part "of the.pro

gram. Improvements,.could'be made in the use'of available trans

portation facilities;' Farmer transportation-to grain office buy

ing points is.amajor ,constraint on a-,viable price support, stor

age andinter-regional transfer system ,
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4., There has not been adequate trainirg of personnel in techniques
 

,of grain storage and in market intervention strategies. More
 

seriously, the structure of incentives tends not to support
 

operating efficiency. Most office employees are "civil ser

vants" whose loyalcies and career incentives are not functionally
 

dependent on operational success. Further, at the local level,
 

there are virtually no means of producer or other local control
 

over the hiring and promotion of office employees at that level;
 

all of these decisions "descend" administratively.
 

5. Operational funding is controlled at the center and "allocated"
 

to local areas for a given purpose. While theoretically having,
 

financial autonomy, the offices are often dependent on a flow of
 

funds from agencies (development banks, etc.) frequently con

trolled by other ministries. Funds are chronically late in
 

reaching the field, allowances for producer or local transport
 

are often not paid, and the level of funding is usually unsuffi

cient to purchase available supplies. Very often this situation
 

plays into the hands of the commercial sector which is more cap

able of efficiently managing its operating capital.
 

Price Policy
 

I., VPr@ie policy isfindubtedly one of the,'biggest constraints on,
 

Sithe, successful operationi of grain marketing,-andostorage progras.
 

.,.Deliberatebuying'experimentsand _theioccasional,high producer
 

price effectively administered at the village ldvelclearly
 

'demonsfrate that farmerswill respond to priceincentives. The
 

opposite-situation?,is more 'often the case;however,-and 
when
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conditions are bad ,enough'
farmers will simply withdraw from the
 

,,market to the extent-possible.
 

2'.. The timing and composition of the annual cereal bazea 
 are of
 

utmost importance. Cereals offices are forced to accept ,margins 

,,,between producer and~consumer' prices which often cannot cover
 

costs, particularly when costs are higher than need be through
 

bureaucratic bloat andtoperational inefficiency.
 

3, The rigidity of uniform bargme price levels (themselves -functibn

ally more necessary.with a ,high degree of institutional,-and fi

naicial centralization).:is compounded by fixed transportation
 

and"other 'cost allowances which do not allow for reasonable re

gional variation. ,This'can lead-to a misallocation of productive
 

agricultural resources-and it hamstrings the offices by denying
 

them the flexibility-to take quick market actions and to rene

gotiate,prices (to institutional ,buyers;for example) under chang

ing supply,conditions. It also encourages smuggling to 
take ad

vantage of wide bfficial-price differentials (e.g., in the 1976-77
 

buying season substantial quantities of grain,were reported mov

ing from Niger,to northern Nigeria to take advantage of official 

prices which were about twice as high, most,likely due ,to Niger-' 

ian purchases for! emergency,stock constitution). Various "inter

,'mediate' pricing .systems-tsuch a'sioffering 'uniform'producer-prices
 

, ,at-"government,depts. but covering -ctual, kilometer transportation 

c6its for- villagecooperatives might,:be administratively 4feasi

ble, 

2 .... The timing, and 'spport -of, offical0 prices \is aiso 'critical.: '-Prices

Sare-generally'sei weit into,the harvest season, thus providing
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:''"" in4 t.in: , 
incentive to the producer and j'ecgneedless delays
 

into operations. 
When prices happen to be attractive to farm

ere, the marginal credibility of government organizations may
 
be further eroded by the lack of funding to 'Purchase all offered
 

supplies or by not getting funds to buying points until too late
 

in the season.
 

,Relief Efforts
 

The international drought, relief effort.1which centered on the 

years 1973 through 1975 provided the Sahelian countries with
 

almost 1.24 million metric tons of pledged and/or,delivered
 

grain worth an estimated $410 million.22 
 This effort undoubtedly
 

saved many persons from starvation and helped reduce the risk of
 

severe malnutrition for an even larger population. 
It also pro

vided the Sahelian governments and donor agencies withfsome val

uable lessons in relief coordination and management, and helped
 

provoke international responses such as the FAO World Food Con

ference:in 1974, FAO~food security emergency stock programs and
 

.improvements in global early warning systems for food shortages.
 

t-The 
 elief effort, however, was not entirely without controversy

b23
 

both in the "developed world andin the Sahel,, some of which 
,has -been,.reflected in the-cereals :offices. 

/2. ,,The,lack of usable,transportation,and,storage,infrastructure
 

,provided very serious bottlenecks inthe efficient distribution
 
of Sahelianrelief supplies. Major-problems occ 
 in:
 

' 1 *1 
'22For more detail see USAID [1976a].'

2 3For exmle 
 e
Frex'ample., see S a Mori [1974] Gn1.Sheets and Morris [174 aand Glanti [1976].,' 

http:million.22
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a.' 	Keeping grain traffic moving through coastal ports (primar

ily Dakar, Abidjan, Cotonou, Lagos, Port Harcourt) particu

larly those in Benin and Nigeria;
 

b. 	Time consuming sacking and handling in the ports of bulk

shipped grain; 

c. Transportation to the four inland co~ntries (and interior
 

distribution in Mauritania) which absorbed a very large
 

part of available government and private hauling capacity;
 

T.'. Traispbrtatfon-from",iternal distribution points to village
 

'~consumption' areas~.I 

Measures sud'as increasing port capacity, finally paving all of
 

the'key West African road arteries, and the current installation
 

6f greater storagi'capacity should"help.alleviate these problems
 

in'hfuture. : 

3." "bi( ribution 'c"st were extremely high for some of the relief 

supplies 'duetothd use-of ad hoc methods such as air lifts 

and truck c6nvoys-across the Sahara fr'vAlgerian ports. This 

provide's 'J/s'r6ng argument'for'improvingtinfrastructural capacity 

and"foi~financing the tedurredt cost's of'properly managed emer

gency stl6cks. This will'be discussed in gieater detail in the 

nIIext chjeirs' of this' study.' 
J
 

4. 	 VariouS istitutional combinations were used to carry out relief
 

supply disribution. In,"/somecases,this'was, done by the Army
 

aid"'/he dend6r', Mei NatiohaZe usifig th'eii" own logistical capacity 

i'pJetdfited ,withdonated trucks aid airlift . In other countries, 

some or most'of'the relief distribution responsibility went to 

the cereals office.which was then ,converted froma market 
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participant into a distribution system which required and pro
! 

duced a new set of cost structures, standard operating proce

dures and performance norms. This seemed to have a long-run
 

adverse effect on several of the offices suggesting that special
 

ude of, Oredesigrinded organizations such as h 'army,or the police
 

(or thie Federal Government.i " thicase of-Nigeria) may be more
 

appropriate but onZy if carefully coordinated at the national
 

level with the cereals office'so that confusing and destabilizing
 

situations do not occur. It is important that emergency distri

bution mechanisms be seen as temporary and that they be'dis

mantled as soon as possible so that cereals offices,can resume
 

their normal functions. "
 

5. In addition to "destabilizing" the cereals offices relief sup

plies also served at times to disrupt what remained of local mar

kets, particularly when unusally large grain supplies were dumped
 

at low prices or provided free of charge (which was required of
 

some donated grain). There have also been numerous instances
 

cited inywhich farm level planting patterns were substantially
 

modified due to the presence or expectation of continued low cost
 

grain availability. Many of these instances-can, of course, be
 

eliminated through improved market initelligence and crop report

ine services and better stock flow management.,
 



CHAPTER VIII
 

UPPER VOLTA: .,A, CASE STUDyX, IN THE IMPLEMENTATION -OF GRAIN 

MARKETING, AND ,STORAGE, PROGRAMS,,IN, THE SAHEL 

_Introduction
 

,:,This study has moved forward developing,and applying a center

,periphery,stiuctural,dependency model to general trends in economic
 

change and to,more specific food grain marketing and storage problems
 

in Sahelian West Africa. This process continues in the present chap

,ter as Upper-Volta is examined as a case study of the complex problems
 

-faced in the developmentand implementation of national food grain
 

.storage and distribution programs. The analysis here will focus on
 

the practical constraints faced by ad nistrators attempting to build
 

new structures and operating procedures on the existing infrastructur

,al and institutional base,and within limits permitted by the political

economic environment. .-

To accomplish this,end,the chapter will, incorporate the following 

topics: -(1) a-brief review of the major.,elements in Upper Volta's 

rural development,strategy, (2),t an analysis of,the,institutions in

volved in government grain marketing and a preliminary assessment of 

their performance over the past several years,-(3) a description of 

the first two years of application of FAO .food, security assistance 

to the holding of Voltaic emergency stocks, (4)a review of current

194 
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proposals for the institution of a .village buffer storage program'
 

and the linkages between that program and urban supply stabilization,
 

(5) an analysis of the cost of alternative storage ond transportation
 

components in a national system, and (6) an outline of an integrated
 

national foodgrain marketing and storage program for Upper Volta,
 

which will synthesize the other topics and offer several suggestions
 

for institutional reform.
 

Elements of Voltaic Rural Development-Strategy
 

AA stressed in,,previous chapt6rs, Upper Voltachasneither the
 

mineral wealth, the large-scale irrigation potential nor,the -strategic
 

coastal position ofsome of its West African neighbors. It does, how

ever, have a considerable potential in its large population of small

scale farmers-many of'whom have migrated to coastal areas onja sea

sonal or permanent basis in-.recent years. Several.key elements in the
 

country's emerging rural development strategy have focused qnimprov

ing the productive resources and product markets availableto.,this
 

work.-force-within Upper Volta.
 

Since independence the overall direction ofiVoltaic.development
 

politics'has been a-moderate one, falling between-the attempts at
 

more rapid radical; transformation practiced iniGuinea, Mali and Ghana
 

"and, the more'.neo-colonial.policies of neighboring- Ivo.y Coast. Re

flectingi.the ambivalence of; thosepersons; and institutions '7caught in
 

'the middle" of center-periphery: relationships,,Voltaic,rural ,develop

>' ment ;strategy,is.a,combinations of imaginative attempts to,stimulIate
 

local participation in self-directed change.and policies which have
 

survived Virtually unchanged from 'the 'cblonjal"post. 
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The most important,component in the overall effort to increase
 

aricultural output and promote rural change is the national system
 

of Regional Development 'Organizations (ORD's) created .in 1966; the
 

ORD's divide thecountry into eleven geographic regions and have very
 

wide powers and responsibilities including all farm extension activi

ties, livestockveterinary care, agricultural credit and rural coop

erative formation, rural education and adult literacy, and agricul

tural marketing as well as being empowered to operate a wide range of
 

'commercial.enterprises,*:such'.as,agriculturalprocessing plants and-gas
 

1'stations., zOne-of the -rationale'for,.the-system is tobring under one
 

,'controlling-body ther'various rural-development services which,tended
 

to be competitive rather 'than,,'cooperative,at-the local level; another 

- is to decentralize rural,development program planning and implementa

tion so these-wouldwouldbe'better adopted to-particular local con

ditiois.. This-:is consistent with-.patterns of regional decentralization 

'-,'obseryed'-inithe,,other five countries but represents the ,strongest 

'iattempt to combine both rural development-administrative coordination 

.and economic development actions into one.regional, organization. 

S, ' A 'potential criticism of' the.-,ORD or any, oft the other regional 

development schemes is .that the decentralization of decision-making 

& y not extendlmuch beyond the regional,, capitals, ,simply, creating a 

larger number, of'jobsk in a,bigger-,'center-dominated,administrative 

sYstem. .,Partly,ih recognition,,of., the inherent, 4limitations, to- a "top

-.. down" form! of ruralvtransformation, the Government bf' Upper Volta has 

'1,"apted a specific pblicy',of 'promoting,!'communitydevelopment"' at the 

- iSee Greggry -[1974] ,and Eicher, et al. [19,76] for/more informa-Stion on the" ORD system. .... " . [l",74 f"r 4 more informa
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village level. The village as a whole or voluntarily constituted sub"
 

groupings would, at the provocation of the ORD extensiof agent, decide
 

what its goals, needs and capacities are and then be able to call on
 

the agencies of the central government and its regional branches to
 

provide the complementary technical and material support needed to
 

complete its rural development actions. In essence this would be an
 

attempt to build upon and "modernize" traditional structures of labor
 

mobilization and discipline.
 

This is a new policy for Upper Volta with its initial implementa

tion coming in 1974. Each ORD was asked to select an initial five
 

"community development villages" to receive more intensive study and
 

extension services. This is in addition to the normal charge of pro

moting cooperative on "precooperative" groups of farmers for joint
 

production and marketing ventures. While the implied decentraliza

tion of decision making and the "federal" cost sharing structure is
 

laudable there have been as yet few other basic changes in government
 

structure and incentives which would functionally reinforce the commun

ity development philosophy.
 

Experience in various parts of West-Africa has shown that one of
 

the tasks a system of village groups can-first engage in is input and
 

product marketing. These marketing activities, if successful-, can
 

then be incrementally followed by other collective activities which
 

have greater organizational, logistical and distributional complexity.
 

This has been reflected inVoltaic development thinking and,will be
 

explored in later sections of the present chapter. 
 -

A number of specific policies can be grouped under the general,
 

strategy of providing greater resources to the Voltaic farmer.' First,
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and of great importance in a semi-arid country, are efforts -to increase,
 

the supply of water available over the entire year. This is being
 

accomplished through effective local labor, food-for-work programs of
 

well-digging and the building of small dams for surface water storage
 

Second,
,undertakenby the Voltaic government and private aid agencies. 


a major effort is being made to provide more land to farmers through
 

population resettlement from the densely populated central portion of
 

'the country to "new land" in major.southern river basins which had
 

previously been sparsely or totally uninhabited due to onchocerciasis
 

(river blindness) infestation. Finally, there is a general acceptance
 

in numerous government programs of the somewhat controversial idea of
 

concentrating resources in particular areas or activities in order to
 

constitute a minimum "critical mass" needed to achieve self-sustaining
 

change. This can take place on a geographic basis through the crea

tion of special rural development zones or it can take the form of pro

viding a range ,of complementary inputs and services required in the
 

production and promotion of particular high-value crops, usually for
 

,export. The latter example, of course, risks falling into patterns
 

of export crop production which do little to encourage rural trans

formation but rather rely on the exploitation of a very low effective
 

rural wage rate maintained through the general control of prices,
 

input and consume good supplies, and output marketing services.
 

A final element of Voltaic rural development strategy which is
 

4hared at least in part with all of its Sahelian and West African
 

'neighbors is a commitment to participate actively (if not.dominate)
 

,agricultural.markets, ostensibly to benefit the-rural population.
 

,'.The net effects of this 'market participation are open.to specific
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empirical analysis but there seems to be little doubt that government
 

agencies will continue their marketing activities. This is explored
 

in greater detail in the following section but first, however, it
 

should be stressed that the reader should not overestimate the impact
 

of these government programs on the lives of the majority of the Vol

taic rural population. While there are few people who are not reached
 

by private markets and government tax collection mechanisms, it is safe
 

to say that large numbers of rural citizens have had no contact with
 

ORD extension agents nor benefitted from government price support pro
if. if - f
if i" 


grams. This is another indication that a truely widespread effort at
 

rural transformation will have to further abandon costly patterns of
 

"administrative rural development" and concentrate on employing the
 

existing institutional structures and resources readily available to
 

the rural population.
 

Government Grain Marketing in Upper Volta
 

Much of what the Governmentof Upper Volta has attempted in agri

cultural marketing, most specifically in the field-of grain marketing
 

and storage, is very similar to actions undertaken-in neighboring
 

countries. However, while many of the institutional structures and
 

,,price policies'-seen inthapter VII in theother Sahelian countries
ifif ifif- i f i'ff'i f fi
 

,
,apply,to-Upper Volta, there are specific differences in application
 

and performance which merit our attention.
 

if Asiin Niger, Upper Volta ,engaged in,.limited grain,marketing and 

stabilization projects in- the)11960s, most of1,which met with littl i 
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success.2 As part of the multilateral Entente Grain Stabilization
 

'afmd-MarketingProject, described above itiChapter VII, the government
 

oOf'-Upper Volta created in '1971,within the Ministry of Commerce,
 
'I , ,',.- , , ' ' ' 
.Office NationaZ des CgrgaZes (OFNACER), and gave it semi-autonomous 

'financial and administrative powers and functional objectives similar
 

3
 
to those ofother Sahelian grain boards. Through drought relief ac

tivities undertaken in Upper.Volta, OFNACER has also benefitted from
 

aid in addition to that provided under the Entente project. Its stor

age capacity has ,increased in the past few years to about 50,000 MT
 

(and new capacity is being financed by the German Federal Republic)
 

and its vehicle pool has' also been strengthened.
 

In addition to OFNACER, there are a number of other government
 

institutions involved in food grain marketing in Upper Volta. The
 

roles of these various ihstitutions have evolved rather haphazardly
 

.in response to changing circumstances in government policy and in na

tional cereals,markets.
 

.First,' and of.-' most,-importance, the above-mentioned national system
 

df'ORD's has,participatied,actively if erratically in- food grain mar

,ketingand has been'given ,thegeneral,task of making,initial .cereal
 

. 2Localb'level,graii stabilization and forced cereals collections
 
were practiced in the colonial-,era with the empty concrete silos
 

:'4h',i'c dot rural-'Upper Volta standing ,as mute-reminders of,these
 
abandoned practices.
 

'3
Information on Upper Volta cereals storage and marketing is
 
'.based'on interviews conducted, in-Upper Volta inNovember and December
 
S1975, and October 1976, consultation of numerous unpublished govern

eanti'memoranda aid reports, 1and on the following ,published',,materials:
 
'Athpiard[1974], Eicher'et al. [1976], Gregory [1974], IBRD [1975b,,
 
1975c], UN/FAO [1973g, 1974g, 1975e], Republic of Upper'Volta, Minis
try of Rural Development [1975a, 1975b, 1975e, 1976a, 1976b, 1976c,
 
,1976d], SEDES [1973], USAID [1975b, 1376b] and Wilcock [1976].
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purchases directly from farmers or from first handlers. 
The ORD's on
 

two occasions have been granted total monopoly cereal buying powers
 

and these are still legally (but not practically) in force although
 

several government statements have indicated that this was intended
 

to only be a "monopoly in principle", designed to protect producers
 

from the alleged predatory practices of commercial traders. The total
 

failure of the first granting of monopoly powers in the late 1960s led
 

to various attempts to license private traders to buy grain at offi
cial prices for resale to the ORD's and to OFNACER. In 1974, with con

siderably more planning, the primary purchasing monopoly was given to
 

the ORD's for a second time and, due to a new set of unforeseen cir

cumstances, this again produced unsatisfactory results for reasons which
 

will be analyzed below. In addition to lack of success this attempt
 

also had the further negative effect of angering foreign donors pro

viding technical and material support to OFNACER which resulted in aid
 

cutbacks and delays. 
In fact, by 1976 the general results of ORD par

ticipation in national food grain marketing campaigns had been so
 

bleak that many ORD's were no longer interested in large-scale cereals
 

marketing.
 
_0 

Second, in addition to the ORD's, there are at least three other
 

institutions within the Ministry of Rural Development which have roles
 

in food grain marketing and storage. 
There is, first of all, Le Comitg
ffirst
 

NationaZ pour Za Constitution et la Ge.etion des Stocks de Cgr aZes de' 
41. - .. 'A" , I , - ! " ' ' , , . I

Rerves, created in 1976 as a precondition for the receipt of FAO

coordinated aid in creating a 
national system of emergency grain stocks.
 

4,The National,,Committee folr ,the,,.onstitutionand Management of
Reserve Cereal Stocks.
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,The'functions of the Comitg NationaZ will be discussed,in the,next
 

section on'emergency reserves. Also within the same Ministry are the
 

SDirection of Agricultural'Services, responsible for the recondition

ing and treatment of the grain in emergency stocks, and a previously
 

created Sous-Comi. de Lutte contre lea Effetes de a S9cheroeee5 which 

is charged with distributing grain stocks under certain severe emer

gency conditions. The "Soue-Comitgl", primarily composed of military 

'personnel and logistical support, was created during: the period of 

'° the
,massive distribution of drought relief supplies to supplemen
 

meager logistical capacity of OFNACER.
 

Each year major financing for cereals purchasing, aside from an
 

initial OFNACER operating fund provided by the sale of US PL480 grain, 

comes from a third major institution, the Banque Nationale de Dgvelop

pement (BND) in the Ministry of Finance. Funds have gone direcily 

either to the ORD's or to OFNACER for distribution to the ORD's to 

buy grain on its behalf. Delays and problems in the complex finan

cial and accounting arrangements between the various cereals institu

tions and the BND have caused the latter to withhold needed financing
 

at key points in several-buying campaigns.
 

Fourth, Upper Volta also has a stabilization fund (Caisse de Stab

ilisation de8..Prix dee Produits AgricoZea) which provides the ORD's 

,with cash crop purchasing funds which are also channeled through the 

iND., The fund fixes a reference export price and requires that li

censed exporters repay the difference between the actual world,market 

price and the reference price to the fund. Even though Upper Volta's 

Somhmittee'to Combt' the tEff ts'of the -Drought".. 
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cash crop exports are relatively small, since 1968-69 the differences
 

in the two prices for groundnuts,, sesame, sheanuts, and cotton have
 

pzoduced relatively large surpluses for the fund even during the worst
 

drought year 'of 1973-74. Contrary to the ONCAD pattern in Senegal,
 

the fund does not deal with staple foods, but there is a srong rela

tionship between the two because they are both handled by the BND
 

(which has blocked cash crop advances to ORD's due to failure to repay,
 

cereals advances from the previous-season) and both are administered
 

at the village level by the ORD's in competition with private traders.
 

In conjunction with several of the above described institutions,
 

OFNACER, in at least the first four buying seasons, was notably unsuc

cessful in filling its assigned program, primarily that of urban grain
 

supply and price stabilization. The reasons for this failure are
 

many and complex, often not the fault of the institution itself. A
 

number will be specifically highlighted. First, the agency received
 

only a small part of the technical assistance it needed to correctly
 

begin operations, partly due to the malfunctioning of the Entente
 

Cereals project as described in Chapter VII.
 

Second, and most important, OFNACER was caught in a complex web
 

of institutional dupli.-ation and conflict with no distinct national
 

food grain.market Intervention strategy or authority available to
 

help resolve,these conflicts. For example, three ministries had to
 

make a coordinated input into the annual buying campaign: Commerce
 

(OFNACER), -RuralDevelopment (the ORD's, the Coitg NationaZ, the 

"Sous-Comit, etc.) and Finance (the BND). Differences of opinion 

and political loyalty and a lack of .policy guidance helped sabotage
 

,buying campaigns by delaying the arrival 6f funds at buying points,
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by the ORD's selling to special relief organizations (Soue-Comit , 

'World Food Program, FAO/ORSO, etc.) at prices higher than what OFNACER 

.could legally pay under pborly designed official price levels, and 

,finally by OFNACER not being able to sell grain in chronic deficit 

,areas at the official retail price because the above-mentioned drought
 

relief-brganizations were releasing subsidized grain at lower prices.
 

Some recent measures, such as the ORD's buying grain on OFNACER account
 

and the allocation of grain purchase quotas, have alleviated these con

flicts somewhat but there still remains the overarching problem that
 

,toOmany distinct institutions are involved in grain transactions
 

leading to superfluous exchanges between producer and ultimate con

sumer, each of which adds to total cost in grain marketing channels.
 

In addition to increasing costs institutional conflict and lack
 

,oforganization, when they prevent any purchases from taking place,
 

contradict the objective of assisting producers with better prices.
 

In effect, the "monopoly in principle" is handed to private traders
 

who are in an even more advantageous position due to the disorganiza

,tion of government agencies.
 

A third problem area, related to the second, has revolved around
 

-the composition and timing of the price barme (or schedule) for the
 

-buying season. There has been no regional differentiation in buying
 

prices and these prices,seem to have been set with little regard to
 

,,either market conditions or the financial constraints of the yarious
 

,participants ingrain marketing channels. This is particularly crit-


Aical for the ORD's which are under pressure to try and generate oper

,ating funds from their cash and cereal crop marketing. The t ng
 

.,of price decisions is another area of difficulty. First, pro4ucer
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and consumer prices have been announced at the same'0time (often 'well 
after the harvest has begun)" and' thebuying"'and "sellig'ga'i'tivities of 

grain agencies overlap. Thus, grain is being sought and sold'concur
rently at two different price leveis. Second, if the"soudure" on

umer poice were fixed later in, thi year OFNACER and other institutions 

would have' the 'chance to calculate;their,,real operating costs per kilo 

and have that informationenter into the price setting process. This 

, 	would, help improvedtheir financial viability as well as help, get. funds 

to' thefield for purchasing on a more timely basis.. 

,,,Finally, a general problem is that of overly,rapid organizational
 

expansion which causes personnel to be poorly trained, equipment to 

be misused and not adequately repaired, financial controls to ,be sac

rificed to the urgency of the moment, and elimination of the idea that
 

cereal office expansion would come about incrementally as a result of
 

its proven capacity to intervene successfully in the cereal market
 

place.. This wasperhaps inevitable under the circumstances of the
 

drought relief program and /the growing floodof foreign aid and tech

nical assistance which foJlowed. As we will see, some moves have been
 

taken to tighten operating controls and institute retraining programs
 

for existing .personnel. 

,-Emergency Grain Stocks in Upper Volta
 

,,InUpper1 Volta, as in most of the other Saheliancountres, the
 

decision to,hold separate, grain stocks solely for emergency use stems 

,from.the 1972-75 program of drought relief activities. fiom the,,974
 
World Food Conference and from ,he resultLng "International,,Undertak

ing on World Food Security" and the FAOFood Security Assi'stance Scheme,
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described in Chapter VI. 'The government of Upper Volta has adopted
 

emergency stock program objectives similqr to-those outlined in
 

Chapter VI and, by late 1976', it had reached provisional agreement with
 

FAO/FSAS concerning operational rules and the provision of technical
 

6 
assistance to the program.
 

Emergency Stock 'Implementation:,- The First Two-Years 

Upper Volta's current'emergency program thus-traces its origins
 

totie second FAO Multi-donor Mission to the Sahel in 1974 when,'the
 

government presented a proposal for a 20,000 MT emergency stock.
 

While 'therationale-for this4 stock level may have been derived by ad
 

hoc calculattons of the 'type illustratedin, Chapter VI, this,'was not 

d'tailed'in any FAO/FSAS reports on Upper Volta or in any of the,
 
1 7
 

'eidergency *stock'documents~'available to the author. The World Bank
 

investigation of Sahelianlemergency stocks accepts-this figure probably
 

lecause-it seemed'to represent a "reasonable" percentage of estimated
 

'n
iormal sorighum/miillet-production of about 950,000 MT and the estimated
 

quantity of ijarketed'surplus of between 105,000 MT to 122,000 
MT.8
 

UN/FAO'[1976a].
 

7See UN/FAO [1973g, 1974g, 1975e, 1976a] and Republic of'Upper
 
Volta [1975a,.1975b,,1976a, 1976b, 1976d]. The last report does dis
cusst a partial explanation for the stock level inwhich the popula
,tion-at risk is defined-as that ,approximately 1.8,million population
 
liVing in the northern one-third of the country above the "normal"
 
800'mm rainfall isohyete. Using an-average consumption of 180 kg per
 

,capita and an estimated 5 month lead time ,requiredto receive out
"side emergency suppliesi a gross shortfall of 135',000 MT was cal
culated., It was then stated, however, that actualpractice has.shown,
 
'that-a total crop failure and no stored "carry-in"are,extremely un
likely and that, therefore, a substantially lower- figure wouldbe
 
freasonable". ' ' '.. 



207
 

Thus, once launched, the 20,000 Mr figure took on a reality 'bf its
 

own with later reports quoting earlier ones to substantiate its
 

authenticity.
 

In'any case,, a formal request for the funding required toipur

chase this amount of grain (estimated at about $2.7 million) was made
 

to FAO/ORSO in early 1975. Acting very quickly, the German Federal
 

Republic provided about one-third of this amount and some technical
 

assistance and buying began in March of 1975. Even though the buying
 

program got off to a late start, 5,802 HT'were accumulated from March
 

through July of 1975. The average purchase price--reflecting seasonal
 

price rises--was about 30 CFA per kg compared to the 1974-75 offi

cial buying price of 22 CFA per kg. Average transportation, handling
 

and storage costs over the first few months added an'additional seven
 

CFA per kg and this exhausted available funding.
 

Coming directly after the drought relief distribution experience
 

of 1973-75, these purchased tons were placed in those areas felt to
 

be of potentially greatest need, an arc of small villages in Northern
 

Upper Volta between the town of Ouahigouya and the isolated village
 

of Sebba (see map in Figure VIII-i which follows). In this 'first phase,
 

several of the villages were chosen because they are cut off from
 

road transportation during the rainy season. Older bag warehouses 

of small smallcapacity (mostly of 300 m surface areawhich can be 

filfed with 1 to 1.6 MT per m 2 were available and put ihftouse but 

losses ,hav been quite high due to leaky roofs, poorly doors-ng 


and other openings which perinitted rain water, termites ,and"'other in

sects easy entrace.
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The second phase of the FAO/ORSO project planned to buy the
 

remaining 14,198 HT and consideration was given to storage of most
 

of the grain inOuagadougou to facilitate stock rotation. Early plan

ning in 1975 called for a total expenditure of about $2.5 million
 

to acquire, transport, handle and store these remaining tons at a cost
 

of about 40,000 CFA per MT. An appeal for funding was launched to
 

donors but no operating funds reached the ORD purchasing agents until
 

late March 1976, by which time an estimated 90 percent of surplus grain
 

was already in the hands of the commercial sector. Due to the untime

ly arrival of funds, a smaller harvest than the previous year, etc.,
 

only about 2,900 MT (of a reduced target of 7,000 MT) were'delivered
 

to the Comitg National and OFNACER by mid-July 1976. Flexible trans

portation reimbursement procedures helped facilitate cereal movements
 

since the ORD's could contract with private haulers who were reimbursed
 

at the official government rate of 17 CFA per ton per km.
 

Thus, by July 1976 the emergency stock had grown to 8,700 MT.
 

However, of this amount 1,400 MT had physically deteriorated to the
 

point where it had to be disposed of in order to prevent total loss.
 

This quantity was to be transferred to OFNACER to sell on the open
 

As required
market in one souo-pr6fecture to stabilize soudure prices. 

in FSAS programs, the receipts from these sales are to be deposited 

an account to be used to defray the costs of stock reconstitution.in 


To end phase II of the project, an'additional 5,000 MT was proposed
 

for purchase~om~the.harvest in the-fall of 1976. 4This would 

9It should be pointed out the Upper Volta has adhere4 fairly,
 

csely t o ,he FSAS emdIgency stock boerating principles'outlined in
 

Chapter VI. This will presumably be further .reinforced when a' formal
 
44


assistance agreement is signed'with FAO/FSAS. '
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leave at least 7,700,MT to be purchased fr'm the 1977 harvest in
 

$ Phase III for theemergency Stockproject and would bring the total
 

stock to the desired 20,000 MT with about 5,000 MT held in the north

.'ern"villages and 15,000,1T in Ouagadougou. 

In actual fact the 1976 harvest was below "normal" with parts 

of southern and eastern Upper Volta and northern Ghana experiencing 

drought-like rainfall conditions similar to, and in some cases worse
 

than, their 1973 levels. Due to actual shortages, intense specula
.*' -I1. 1~1 I 

.tion and some trafficing of grain to markets in neighboring countries,
 

,grain prices ,in Voltaic urban and regional markets soared to 60 
to
 

90 CRA per kg even when purchased by 100 kilo sack. Because of these
 

conditions the Comitg National requested OFNACER to first sell the 

emergency reserves held in the Sahel and in July 1977 to then sell the 

As a result of these actions, OFNACER2,900 1fT Ouagadougou reserves. 


-provided the Comitg 35 CFA per kg for the Ouagadougou stocks,
 

31 CFA per kg for the Sahel stocks sold where stored, and 27.50 CFA
 

per kg for those which were transferred before sale. These funds
 

will be added to monies unspent during the 1976-77 harvest for an
 

attempt toreconstitute the entire emergency reserve during the 1977

'78 harvest. In addition, OFNACER disposed of its own remaining sor

ghum and millet stocks and three-year old maize stocks originally
 

purchased in Ghana.
 

•Lessonsfand Possible Changes,
 

drawn' from 'the 'first'several-yearsA 'number of less6ns can be 

of emergency stock hold ng inUpper Volta. One; this has been an
 

and more costly than
: ad hoc, ilerative process wbich has been slbwei 


pforeseen to the late arrival of funding, unexpected
partially ,die",'
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variation in harvest size and unavailability of supplies on local
 
markets for ORD purchase. Second, however, even within this period
 

of less than three years, there is evidence of significant institu

tional and personal "learning" with respect to the adoption of pro

cedures for minimizing storage losses with existing infrastructure
 

and the development of viable normal operating procedures for buying,
 

transporting, exchanging title, storing and recycling millet and sor

ghum. Third, total costs per MT have been fairly high due to this
 

learning process, the use of inappropriate facilities and the costs
 

of constructing more adequate storage.
 

A fourth conclusion is that although progress has been :made in 

diminishing structural conflict through better ,coordination of OFNACER, 

ORD, and Conittg NationaZ activities, there is still great room to 

eliminate,costly .institutional duplication and overlapping areas of 

responsibility. This is discussed further in the final section of 

this 'chapter. 

Fifth, theinitial strategy of stock location may havetbeen
 

called into some question during 1976-77 harvest and "soudure" per

iod as shortages in some southern and eastern parts of the country
 

have been more severe than those in the north. Further, although
 

limited in terms of total tonnage, some grain supplies in the isolated
 

villages of Sabba and Aribinda have not been sold due to adequate
 

local supplies but cannot be moved further south since the,road'sare
 

not passible during the rainy season.' In any case, it is clear that
 

these conditions call for a further, more comprehensive'study of
 

(l)the optimal size and location of.emergency stocks under alwider
 

'
 range of possible sub-national shortfalls,(2) a more'Oprecise
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identification of the population at risk, and (3) defining more detailed,
 

flexible trigger mechanismsrto be used in conjunction with a practi

cal ."early warning" system which can provide relevant data to deci

sion makers in Ouagadougou.
 

A sixth and final point relates to the type of storage recently
 

constructed and proposed for future construction. In both cases,
 
I I " '1 1' I , .1 

this is a combination of prefabricated bag warehouses and silos., In
 

almost every project document there are statements concerning the
 

longer term desirability of using bulk storage silos. For example,
 

the~latest progress report notes that,
 

Upper Volta Government and project personnel share the opin
-ion; .. that silos tolminimize attacks by insects,-mold, rats,
 
etc., as well as the transmission of heat to the grain, should
 
be solid, hermetic structures, of either a subterranian or semi
subterranian type 
. . . Sack storage silos are only considered
 
-an intermediate solution . . . A program of long-term storage
 
will necessitate, after detailed study, the construction of
 
18,000 MT ,of silo capacity in Ouagadougou (for example, 12
 
semi-subterranian silos of a type used on Cyprus and in Kenya

iwhich each have a 1,500 MT capacity). In the areas not
 
accessible during the rainy season (e.g., Sebba, Oudalan,
 
Aribinda) it will be sufficient to create a 2,000 MT capacity

in each location by putting 200 MT metal silos inside exist
ing bag warehouses. In this way, the advantages of both kinds
 
of silos will be combined.10
 

While this statement contains much of interest, it completely
 

ignores the financial and economic costs,of alternative storage sys

tems,and the integration of the emergency stock program into an over

.all.system of food grain marketing and storage. 
 See the final sec

tions of this chapter and particularly Appendix B for more details
 

onrelative costs of alternative storage systems.
 

.UpperiVolta 1[976d,,p. 19].
 

http:combined.10


213
 

Buffer Grain Stocks
 

Operations to Date
 

As we saw earlier in this chapter, Upper Volta's efforts to play
 

a stabilizing role in urban and rural cereal markets on either an 

intra- or inter-annual basis have had very little systematic success
 

to date. Where producer prices have been increased or consumer prices
 

held down, it has been on a very localized basis and largely attri

butable to the chance coincidence of available funds or supplies and
 

an appropriate official price structure.
 

In Chapter VI the objectives of buffer stock holding were discussed
 

and we noted that in the Sahel there are three principle target groups
 

for stabilization actions: sedentary farmer producer/consumers, rural
 

non-producer/consumers (largely nomadic herders), and "urban" non

producer/consumers who live in the country's cities and small towns.
 

Special actions are required to provide quantity or price stabilization
 

"services" to each of these groups. 
Upper Volta is moving tbward an
 

increased ability to provide such services through proposed village
 

storage programs and improving oerall OFNACER/ORD coordi.ation to
 

facilitate intra- and inter-regional grain transfers.
 

Proposed Village Grain Stock Program
 

In this 'section, I discuss the majo'r elements -in a' proposal
 

for the creation of a cooperative village grain'istock system which
 

was developed in the Office of the Permanent Secretary of the Rural
 
Development Coordinating Committee of the Mtistry of-Rural Develop

ment 'presented ' to 'FAO for consideration'in 'lte 1976. - The 

llSee Upper Volta [1976c].
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.Rural Development Coordinating Committee and 6its Permanent Secretary 

,are responsible for'thec policy, infrastructural and material coordi

,nation of the ORD's,discussed earlier'in this chapter. The ORD's, 

)inturn, are charged'wiith coordinating a the second basic 

,unit in Voltaic rural development strategy, the groupement viZlgeois, 

or local village "pre-cooperative". 

The proposal expresses concern with three main factors affecting 

!rural life: 

1. 	The distributional effects among farmers facing relatively free
 
local labor and product markets who have differential ability
 
and motivation to deal in those markets
 

2. 	Farmers' obvious need for a source of credit in kind or in cash,
 
particularly if they are to adopt new technologies to increase
 
productivity
 

3. 	The connection between local grain stocks and national programs
 
to constitute emergency and buffer stocks.
 

What is proposed is a system of village stocks, employing tradi

;tional stock technology, owned and managed by the village group or
 

,Ilater by,a more institutionally advanced service cooperative. The
 

,,proposal states that the stock program will have three objectives;
 

Ji. 	 To,buy millet and sorghum from group members who have surplus
 
to sell at prices which will be between commercial market
 
prices and.the government's official buying price (the latter
 
apparently is assumed to be higher)
 

2. 	To offer at least part of these supplies to national grain mar
keting institutions (or a higher bidder) which will be made
 
possible by-bulking the supplies of individual farmers
 

p3.. 	,To use the stored value of grainoto offercredit inimoney or
 
inkind to members during the soudure, repayable in kind at the
 
next harvest.
 

The program -is, based on Athejuse of, the groupnent ,viZlZgeoia, 

,wand their number ,is.,to. beincreased fto 3,00Q over. the five year life 

117 of the initial program.,. This means that, the ORD's will have'to provide 
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the goupemnts 'with greater technical anid-findnciaj assjstnce to 

facilitate accomplishing this and other "seil -dire l ed"' tasks. 

The program proposed using and perhaps improving the various
 

types of traditional farm storage structures which are estimated to
 

be capable of holding about 2 MT on the average. This will promote
 

local employment of available resources and reduce c~nstruction costs.
 

The program has an initial goal of regularly marketing 12,000 MT of
 

cereals from the village stocks through the ORD's to OFNACER,. This,
 

will require some expansion of ORD bulking warehouse facilities and
 

perhaps the regional implantation of grain drying and treatment facili

ties. 4 

Financing for silo construction will initially be provided to
 

each village group as well as an initial operating fund for use in
 

making stock purchases. External funding will be soughtfor these
 

two functions under grant or IDA loan terms. It will be possible
 

for the village stock to loan grain at a nominal interest rate which
 

would be repaid in kind at the next harvest. Surplus stock sold to
 

OFIJACER by way of the ORD's will earn the village group a portion of
 

the marketing margin between the producer price and the OFNACER acqui

sition price.
 

The proposed'program is based on a system of hierarchical coordi

nation where the village groups would hold the stocks and receive
 

assistance from ORD 'Community Development Agents" (ORD sub-sector
 

and sector chiefs, with each sub-sector chief supervising a number
 

of'village extension agents) whose activities would be'under the
 

supervision of eleven regional 0RD Cooperative Supervisors who, in
 

turn, would be coordinated by the national head of the Rural
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Institutions and Credit "Cell" in the Permanent Secretariat of the
 

Rural Development ,Coordinating Committee. The ORD's would thus play
 

a critical role in the,success of the entire program with their ex

,tension activities aimed at "sensitizing" farmers to.potential pro

gram benefits, facilitating group formation, providing management
 

assistance, bulking surplus supplies for sale on the account of the
 

village groups, and holding credit funds at the regional level for
 

program operation.
 

I Other national cereals organizations would also have key 
support

ing.roles in the program. OFNACER would be obliged to buy grain
 

supplies first from the village stock system before making commer-


To the extent that the Comitg Nationalcial purchases from traders. 


controls national emergency stock operations it would support the
 

village stock program by replenishing those stocks by way of purchases
 

made through the ORD's.
 

The proposal stresses the need for systematic rural mobilization
 

in order for this program to succeed in altering patterns of grain
 

marketing and storage to the benefit of all segments of the rural
 

population. This emphasis is supported by the analytical conclusions
 

reached in application of this study's conceptual framework. Ifmulti

sector structural and behavioral change is not promoted simultaneously,
 

well-meaning programs in one area may deviate from their stated ob

jectives. This emphasis calls for major efforts to educate govern

,merit cadre as well as farmers and some of these training requirements
 

are detailed in the village stock proposal. Increased extension ac

tivities.would be,supported-by a system of audio-visual aids including
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radio broadcasts, 'imple films, printed tracts and posters, all in
 
4 	 

local languages.
 

The cost structure of the proposed program, while probably meant
 

'to be illustrative, is oversimplified and unrealistic given other
 

West 	African stock experience. It includes over a five-year period:
 

1. 	 12,000 grain storage facilities
 
(in-3,000 village groups) at a 
cost of 4,000 CFA'per facility = 48,000,000 

2. 	 Operating funds: 3,000 groups
 
x 144,000 CFA (8MT grain at
 
18,000 CFA per MT) 432,000,000
 

3. 	Training and propaganda
 
costs 67,550,000
 

550,000,000 CFA 12
 Rounded Total 


A more complete assessment of alternative storage cost structures
 

is presented below and, in the final section of this chapter, the inte

gration of the village stock program into a national grain marketing
 

system is discussbd.
 

Grain Price/Supply Stabilization for Non-Producers
 

Grain supply stabilization for non-producers in Upper Volta will 

be simplified-if any or all of three facilitating conditions-arb met. 

First, this task will be easier to'accomplishif the villagelstbck 

program is successful in promoting increased grain supplystabiliza

tion at-the village level and if'it 'leads'to a net increaselin' the 

igiega"te amount of grain held uindeir' the -control of pr6ducers.who 

make'up aboit 80 percent of th Voltaic populaiion. In addition 

'
 
to more grain being disposable by producers,in local market ,and
 

12nd
 

12$2.2 million U.S. @ 250 CFA per $1U.S.
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nonmarket exchanges, there would.also be rela ively greater supplies
 

available to the ORD's for intra-regional stabilization transfer and
 

to other ORD's and to OFANCER for intervention in urban grain-markets
 

atd, for. emergency storage. 

The second facilitating condition would be met through control

ling the growth of,the non-producer population largely through~slow

ing the rate of urbanization., Meeting this condition, of course, in

volves a range of policies much wider than just those affecting grain
 

marketing. In general such a set,of policies would serve to refocus
 

part of the social and economic reward and incentive structure on the
 

-,ruralrather than the urban population.
 

The third facilitating condition would involve diminishing the
 

destabilizing effects onVoltaic grain supplies of divergent price
 

and stock policies and other governmental market interventions in
 

ne~ghboring countries through efforts at improving grain policy coordi

nation, information flows and actual grain supply transfers among the
 

Sahelian countries and their coastal neighbors. In general, Upper
 

Volta's major surplus grain: supply areas are in West and Southwest
 

:(around.,,Dgdougou, BoboDioulasso, Banfora, Digbougou) which are in

.floeqced by,,supply, and,,price. conditions in Mali,, the Ivory, Coast and 

'1Ghana,or-in the East and,.Southeast. (around.Zambre, Tendodogo, Koupela,
 

_an,more ,remote.:parts of,, the Fada N'Gourma ORD),'13 which, are similarly 

r-lipked to northern, Ghana,.,Togo and Benin,, and ,to major grain markets in 

-,Western,,Nigerq(see,Figure;VIII7,l).,,This,4s not to say that Voltaic 

;grpiLn ,surpluses. should not, leave.the country,, rather. that these 

13See Eicher, et al.[1976] for a more detailed description of
 
these conditions in the-Eastern (Fads N'Gourma) ORD.'
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movements could be anticipated and planned for with greater 

tion among the va'rious national grain boards. This type of f.exbility 

has been recently attempted in Upper Volta with the Eastern ORD offi

cially permitted to directly export grain surpluses to OPVN, the Niger
 

grain board.
 

Direct program actions to enhance supply stabilization for non

producers can be divided into two groups, those which are directed at
 

rural, pastoral non-producers and those aimed at the urban and small

town populations. Initially, at least, these actions must be seen as
 

enhancing or supplementing the performance of the private grain trade
 

simply because management of a total grain distribution system is far
 

beyond the institutional capacity of the Upper Volta Government.
 

With respect to the nomadic, pastoral population the major feasi

ble actions would largely be within the jurisdiction of the ORD's.
 

Each ORD, through its coordination of intra-regional grain transfers,
 

storage and stabilization, could attempt concerted actions in those
 

geographical areas and markets most heavily used by the pastoral popu

lation. This could involve three types of actions: supplementary
 

stabilization efforts during the "soudure" in those regional grain
 

markets most heavily used by pastoralists; programs to facilitate im

proved patterns of economic exchange between pastoralists and seden

tary farmers (e.g., increased livestock or livestock herding services
 

in exchange for grain in conjunction with increased groupement activi

ties among both groups); and the longer term facilitating organization
 

of'pastoralist groupement vilage'ois.
 

With respect to the urban non-producer population, grain supply
 

stabilization actions would be the responsibility of OFNACER 'and the
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ORD's working in close collaboration. Again stabilization efforts
 

should oqlp7Tment the working of urban grain markets. OFNACER should 
.*, . ,
. 1t 1 .. . . a , . .•." , 

be capable of intervening, under certain supply price conditions, in
 

the largest urban markets. For example, OFNACER could potentially
 

be responsible for supply stabilization in the three largest cities in
 

Upper Volta, Ouagadougou, Bobo-Dioulasso and Koudougou, which are all
 

served by the Abidjan-Niger railroad which might permit the use of a
 

relatively cheap, efficient bulk-handling sub-system in conjunction
 

with the recycling of the major portion of the centrally held emergency
 

stock and larger Inter-annual buffer stocks. Such a limited stabili

zation program is within the foreseeable institutional and financial
 

capabilities of OFNACER and would be capable of affecting market prices
 

faced by at least 10 percent of the total population or about half the
 

non-producer population.
 

Intervention in other urban areas and smaller towns could come
 

under the jurisdiction of the various ORD's whose grain market actions
 

and transfers would be coordinated with those of OFNACER. In surplus
 

regions the rajor ORD actions would focus at harvest-time market inter

vention to influence producer prices and facilitate the transfer of
 

grain to deficit regions. In deficit regions, particularly the north

ern Olin's of Kaya, Ouahigouya and the Sahel, the ORD and/or OFNACER
 

would have greater responsibility for stabilization intervention to
 

dampen the "soudure" price increase and maintain adequate supplies in
 

regional markets. 01W ability to function in this capacity will be
 

strengthened if they receive greater financial and operational autonomy
 

in grain market intervention and pricing. The entire system of rural
 

.:and.urban grain supply stabilization will be faclitated through:"
 
. ', : - . ' ., - : . . . 
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(1) improved roads and market infrastructure; (2) improved c6mmunica
', ,/ , ", ,4 I ' 

1
' , It ' : 

tions, particularly a simple market price information system which is
 

critical to both buffer and emergency stock actions; (3) increased price
 

policy flexibility (including a quota and supra-quota price system)
 

and regional autonomy; (4) the introduction of limited, low cost bulk
 

handling components where appropriate; (5) more adequate provision for
 
surplus grain disposal through international trade, concessionary sales,
 

livestock finishing, etc,; and (6) improving the planning of minimum
 

grain transfers and quotas. 
These will be examined in the final section
 

of this chapter after a brief description of some of the economic and
 

financial costs to alternative storage and transportation components
 

in a complete grain marketing and storage system.
 

Costs of Alternative Storage and Transportation Components
 

In formulating practical'plans for an integrated grain marketing
 

and storage system two of the key variables to consider are.the costs
 

of alternative storage infrastructure-and transportation-services.
 

While political and economic'objectives,,indirect costs and benefits,
 

employment and"distribution effects and so 
forthmay ultimately be
 

more impoitant-indeciding:,what to store and when,todo it; once these
 

decisions are made there,are'still 
 significanteconomic and financial
 

cost.,'considerations',regarding alternative technologies.., Inmwhat follows
 

:,provide 'asummary Of 'available'informnation,on major alternatives.
 

With'some refinement'this type Of.information could providerthe 
cost
 

coefficients to be used,in conjunction with price.andinon-price ob

- jectives andconstraints in;ailinear programming;'>cost minimization
 

"mdeling edxercise.
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'InSahelian grain storage there are three major technologies which
 

are.or can bemused within,,a total grain marketing system. These are
 

(1)farm level storage which generally involves small, locally built
 

siloswhich hold grain either on the head or in threshed farm; (2)the
 

traditional commercial storage system of masonry bag warehouses; and
 

'(3) bulk storage systems which can involve numerous alternative silo
 

structures.
 

The cost of the latter two alternatives are compared in detail in
 

Appendix B. Here observations on the relative costs and advantages of
 

all,three systems will be summarized. In terms of costs we must consi

der the initial investment costs associated with a particular type of
 

structure, its annual operating cost (per metric ton for purposes of
 

rough standardization) and the associated costs incurred in integrat

ing thelparticulartype,of structure into theytotal grain marketing
 

,-system. ,Benefits,,are assessed both in terms of the direct protection of
 

stored grain from 'deterioration and,,its availability to meet demand
 

,on(ai-timely.basis and the,indirect effects,ste ming from employing
 

.aparticulartypeofstructure (employment, use of local resources,
 

divisibility ,and other :locational advantages,,etec.).
 

Evidence fromrecent,,but ,geographically scattered economic stud

"ies:,on,.twokey items in, the.-financial cost.of storage, initial con

struction costs and annualsper.ton operating ,costs,.are summarized
 

,for-the three ,systems. in,.Table, VIII-l'. This secondary information, 

.standardized,to ,extent.possible',.is,quitei fragmentary,but still1 indica

tive of the magnitude,.ofE- relative -,costs. 

Most 'evidence-points to ,the 'initial.,costs gof .traditional .storage 

as-being at least ,two to -three,timescheapc.r peroton.'thanjeither the
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TABLE VIII-1
 

COMPARISON OF PER TON STORAGE CONSTRUCTION
 
AND ANNUAL OPERATING COSTS,
 

1. Traditional farm
 
level storage
 

a. Northern Nigeria 

b. Northern Ghana 

c. Upper Volta 

d. Chad - CARE program 


2. Bag warehouse
 

a. Chad 

b. Mali 

c. Niger 

d. Sahel 


3. Silo storage
 

a. Mali 

b. Mauritania 

c. Niger 


Construction 

Costs Per MT 


$22.80/MT 

$15.50/MT 

$12.00/MT
 
$73.00/MT 


$81-$192/mT 

$60/MT 

$48-$68/MT 

$110 


$240/MT 

$82/MT 

$40, $107, $227/MT 


Annual Operating
 
Costs Per MT
 

$5
 

$10-$23
 
$17
 

_

$26,
 

SOURCES: Traditional storage: Hays [1975], Nyahteng [1972], Repub
lic,of Upper Volta [1976c] and Maxon [1976]; bag warehouse and silo
 
storage: Appendix B. 
 4 
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bagwarehouse or silo systems. Similarly bag warehouse storage is gen

,erally somewhat cheaper to build per ton than silo storage when amor

tized over equiValent.,time periods.: However, there are smaller, less
 

mechanically complex silo systems with lower initial costs than some
 

- umore elaborate warehouse systems. Traditional graneries also have 

substantially-cheaper annual operating costs,than the other two sys

tems if we count the same number of grain movements into and out of each
 

system. This is partially,due,to the need,to include at least part
 

of the cost, of a permanent4salaried staff, chemical,treatment, electri
,14 

city and the cost of sacking and handling in the latter two systems.
 

The costs of integrating the different storage technologies into
 

an overall grain system depend upon the ease with which each technology
 

- cpn be employed in the performance of the three major tasks required
 

of the total system, storage of local production for local consump

tion, -annual storage and interregional transfer to deficit areas, and
 

Interannual stabilization and long-term emergency stock storage in a
 

limited numberiof centralized locations. It is clear that each of
 

these technologies, under the right conditions,, can.proyide -the least
 

cost solutiofi for the accomplishment of at least one,of, these system
 

activities. Traditional storage is, and will most likely remain, the
 

14Grain losses are included in these annual cost estimates with
 
the general observation that each technology, when correctly employed,
 
will generate approximately the same small percentage of annual grain
 
loss. Under ideal conditions, hermetically sealed underground bulk
 
silos should be able to produce the smallest losses but actual losses
 
under these three technologies, particularly when they are employed
 
suboptimally or under stress conditions, need to be further studied
 
(e.g., using a traditional storage technique under different eco
climatological conditions, use of bag warehouses without correct
 
palettes and fumigation, or use of bulk silos with abnormally high
 
temperatures, overly moist grain, etc.).
 



225
 

most efficient, least cost method for grain storage at'the farm and
 

village level when significant bulking and transfer is not required.
 

When these latter conditions hold bag warehousing ,illremainh most
 

efficient given the large number of intermediaries, the variety of
 

transportation methods used, the acceptance of the sack as a unit of
 

measure and its easy use in transport and bulk breaking operaions.
 

When grain has to be stored in sizeable quantities over anber of
 

years with minimum storage losses, bulk silos become more cosL effi

cient particularly if they can be linked to bulk transportation and
 

handling components to and from wholesale buying and selling points.
 

The benefits of alternative storage technologies, in addition to
 

time, place and quantity utility, can be assessed in terms of direct
 

price stabilization and income effects and indirect effects associated
 

with employment generation, use of local resources (or the saving of
 

scarce foreign exchange) and the type of "learning" associated with 

alternative ownership and management structures.
 

The cost and availability of transportation infrastructure and
 

services will directly influence the relative cost of incorporating
 

alternative storage technologies into a national grain system. In
 

Upper Volta, as in the rest of the Saiel, most farmers d6not have
 

motorized transportation availabie at the "farm gate",.necssitating
 

the use of headloading or transport by animal, cart, bicycle or motor

bike. From those points accessible by motor v6hicle'the maJor determi

nants of cost are road conditions and vehicle cairying capacity. Even 

under the best of conditions truck transport costs are high due to the 

use of entirely imported technologies and sources of-energy. 
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Upper Volta currently provides reimbursement to 
private 'trans

'porters for grain hauling at the official rate of 22 CFA francs 
per
 

,kilometer-ton. This, is approximately equal 
to most other recent
 

estimates for large volume truck (1OMT and over) 
transport costs on
 

In neighboring Mali the government reprimary Sahelian dirt roads. 


cognizes the heavy,cost of using vehicles on 
dirt roads by permitting
 

freight charges approximately equal to 13 CFA francs per kilometer

.ton 
on paved roads and 26 CFA francs on dirt roads. Further, estimated
 

For example,
 
-economies of size are striking in truck 

transportation. 


on good roads in Mali the breakeven point per 
kilometer-ton was esti-


I^
 

5 tons or less, 24 CFA
 
mated for different truck sizes as follows: 


per kilometer-ton; 10 tons or less, 17 CFA and for 25 tons and 
over,
 

15
 

12 CFA.
 

Several general propositions stem from the high 
cost of transport.
 

First it increases the economic viability of a 
diffused grain storage
 

system and would cause more grain to be optimally 
stored than in a sys-


Similarly, improvements

tem with better transportation possibilities. 


in transportation infrastructure and services will 
increase the economic
 

return to the more centralized storage of larger quantities 
of grain.
 

Third, the optimum storage/transportation "mixture" 
facing farmers,
 

commercial traders and government institutions along 
major road and
 

rail links will be substantial]y different 
than that faced along
 

These
 
-secondary axes or in areas with no modern transportation 

at all. 


;Iacts should be actively incorporated into the planning 
or a grain
 

marketing and storage system., Thus, in Upper Volta this means taking
 

15Steadman [1976, pp. 51-53].
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better-advantage of the existing road and rail infrastructure16 in
 

planning the location of central stabilization and emergency stocks,
 

in programming recurrent shipments among regions, and in the use of
 

a more flexible transportation schedule which would more accurately
 

reflect real costs. These generalizations concerning transportation
 

and storage costs are reflected in the following section.
 

Toward a More Integrated National Food Grain
 
Marketing and Storage System
 

Overview of a Possible System
 

An integrated food grain marketing and storage system can play
 

an important role in Upper Volta'a attempts to increase food self

sufficiency and promote a more self-directed, independent T0ath toward
 

economic modernization. To counter inevitable weather-induced varia

tion in supply, direct action must be taken to place more grain effi

ciently in storage to meet a constant or increasing per capita demand
 

over time. Indirectly supply can be increased as farmers will have
 

greater incentive to produce when facing a more stable market provid

ing them with higher effective floor prices. This type of system is
 

attainable through the progressive and incremental modification of
 

current Voltaic private and state institutions. Further, this can
 

be done in such a way as to increase the use of locally available re

sources (both physical and human), increase the participation of the
 

rural population in the development of community controlled institu

tions contributing to modernization, increase or at least maintain
 

' lEsflimated kilometer-ton rail freight chargesdn thel&Abidjan-,
 
Niger line are approximately one-half truck freight rates but to this,
 
point in time recurrent OFNACER interregionalgrain shipmenti (e.g.',
 
Bobo-Dioulasso-Ouagadougou, etc.) have been almost exclusively made
 
by truck instead of rail.
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,distributional equity through allowing all segments of the population 

:to enjoy the benefits of increased food grain availability, and counter
 

,the trend of Upper Volta's increased political and economic dependence
 

,as 'it,is gradually incorporated into the world economy. Clearly, im

.proving the grain marketing and storage system will not in itself bring
 
4 k 

all of this about but making more effective use of existing and poten

tial food resources is a good place from which to begin.
 

To doso we must look for those feasible changes in economic infra

structure and method which will minimize the cost of additional grain
 

storage and transfers in the accomplishment of: (1)improved storage
 

of local production for local consumption, (2) facilitating food trans

fers to permanently deficit producer and non-producer populations, and
 

(-3) most efficiently storing emergency stocks to offset severe pro

duction shortfalls. To meet these objectives in the Voltaic economy
 

a multilayered system involving local, regional and national components
 

is required. However, a system which is ultimately dependent on the
 

productive output of its peasant producers cannot hope to meet these
 

objectives if official food marketing and storage institutions continue
 

to focus on the interests of a small proportion of the urban, non

producer population.
 

Thus, the base for building an improved Voltaic grain system must
 

,rest.on the further development of on-farm and village storage and 

increasing the access of all farmers to the benefits of increased stor

age capacity. Marginallyimproved traditionally storage technolog, can 

be .owned,and managed by village groups in a "grain insurance system" 

,bywhich arethecqsts and risks.of holding :larger amounts of grain 

,J 9qllectively b o r n e .. 

http:risks.of
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With 80 percent of the population facing a larger, more stable
 

supply of grain, recurrent transfers to deficit regions and the urban
 

population and surplus storage against unusual shortfalls become more
 

manageable tasks. At the regional level the ORD's can potentially
 

provide village groups with training and technical assistance in im

proved storage methods and in planning as well as incrementally increas

ing their own ability to transfer grain within and beyond each region.
 

The particular ORD actions required will depend on the relative sur

plus or deficit nature of the region, its existing road and storage
 

infrastucture and the size of the non-producer population.
 

Interregional transfers, the supply of urban areas, centralized
 

holding of stabilization and emergency stocks, and coordination with
 

similar institutions in neighboring countries should be the responsi

bility of one national institution, such as OFNACER, whose activities
 

must be closely coordinated with those of the ORD's. Overall policy
 

must be coordinated to support each institution in the accomplishment
 

of its "federated role". A flexible price policy supporting these
 

actions is perhaps the most important required modification of national
 

policy. Other incentives must be logically structured to promote a
 

stable, self-sufficient production and consumption base which can afford
 

a certain level of food grain transfers to non-producers and inter

annual storage adequate to meet a fixed percentage of maximum likely
 

This means that there will have to be some modification
shortfall. 


in existing urban-oriented incentive structures which are basically
 

in conflict with the promotion of increased farm production and the
 

stable evolution of the Voltaic rural population.
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Practical Measures to Improve the Existing System
 
- 1 , -

I4' ,L "L ," ' 

Assuming that the system described above is desirable and can be,
 

approached through incremental change in existing practices and insti

tutions, the following are specific recommendations for improving Voltaic
 

grain storage and marketing.
 

Overall System Development Strategy
 

'With commitment to the basic idea of holding increased grain stocks
 

'for the common good'it will bepossible to realistically develop an
 

improved grain marketing and storage system over time. Technically
 

efficient'cost effective*1methods can be discovered and perfected if
 

the system is developed in a phased, incremental way, adopting and
 

'refining proven techniques. This means that the collective methods
 

used will have to begin (and may well continue) in competition with
 

private commercial trade. Emphasis must be placed on the elimination
 

of major system contradictions and on the structuring of incentives
 

to functionally support practical food security.
 

Promotion of Local Grain Storage and Food Self-Sufficiency
 

The base of an improved system must rest on the decentralized
 

increase in local collective storage, primarily in rural areas but
 

also in urban neighborhoods. The collective or cooperative nature of
 

the storage system is required to increase the participation of all
 

segments of the population and to maintain or improve distributional
 

equity which is not the case under either private trade or selective
 

goyernmentparticipation in grain marketing .to the almost exclusive
 

benefit of a small proportion of the urban population. In Upper Volta
 

this could be done through:
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1. 	Expansion of the program of village grain storage described earlier
 

in this chapter. This should be done incrementally, adopting
 

marginal improvements in traditional storage techniques and vil

lage group structures. Emphasis should be on village ownership
 

and control of grain supplies (to avoid the almost inevitable
 

inefficiency and corruption which accompany the decentralized
 

management of centrally owned grain stocks) and guarantees of equal
 

access of the entire rural population to this system.
 

2. 	Implementation of the village stock program could be coordinated
 

through a special working group or office in the Ministry of
 

Rural Development which would work closely with the ORD's and
 

OFNACER (which should be transferred to the Ministry of Rural
 

Development as described below). 
This group would channel capi

tal resources, coordinate technical assistance and conduct local

ized research to promote:
 

a. 
Locally adapted, collective least-cost structures for increased
 

grain storage.
 

b. 	Incentive structures (material and non-material rewards,
 

etc.) to promote such a system.
 

c. 	Studies of traditional storage technology to isolate the
 

causes of storage loss and make marginal corrective changes.
 

d. Provide over time a flexible, locally controlled system of
 

personal credit against the collateral of stored grain and
 

administered by the village group.
 

e. Strengthenvillage groups focused on self-directed moderni

zation, including a guarantee of'equal access to'these struc

- tures.
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f. 	Investigate thefeasibility of neighborhood groups in
 

urban areas holding similar small-scale stocks of grain
 

if assisted in,storage construction and group formation.
 

3., 	 Key support for the village group stock program must be provided
 

by the ORD's and OFNACER as described below. The latter should
 

give priority to making minimum quota purchases from village groups
 

in surplus production regions in order to provide greater finan

cial incentives to participate in the system and increase surplus
 

grain production.
 

Strengthen ORD Capacity to Act at the Regional Level
 

1. 	The ORD's, with coordinating and planning assitance from OFNACER,
 

should assume an increased role in intra-regional transfers.
 

Their precise role will be determined by the aggregate net produc

tion capacity of the region, its transportation infrastucture,
 

More intensive marketing activities will be required in
etc. 


both surplus and deficit regions than in regions where produc

tion and consumption are in closer balance.
 

2. 	The ORD's, through their marketing, credit and extension services,
 

can assist village groups with technical problems, transporta

tion services, investment credit and the planning of local cereal
 

needs and surplus production potential given fixed quota and
 

supra-quota price structures and likely alternative supply situa

tions. The ORD!swould also produce aggregate regional grain
 

supply projections and.transferplans.
 

3.. 	 The,,ORDts must,be provided,with financial and,,reward structures
 

which are'keyed to,4their support of the..village grain stock pro

gram and to providingagreed upon quotas into the national system.
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This will require additional training of ORD marketing staff and
 

it may necessitate increases in ORD warehouse storage and trans-

I 

portation capacity as well as the provision 
, 

of centralized re

gional grain drying and treatment facilities to reduce aggregate
 

losses within each region.
 

Strengthen OFNACER and Free It From Institutional Conflict
 

1. 	To complete the layered national system, one national institution
 

is needed to coordinate interregional transfers and supply quotas,
 

manage stabilization, pipeline and emergency stock storage facili

ties, and pursue facilitating contacts with similar institutions
 

in neighboring countries.
 

2. 	Structural conflict with the ORD's and other national institutions
 

could be minimized by choosing OFNACER as the sole national cereals
 

institution and placing it within the Ministry of Rural Development.
 

This would permit abolition of the superfluous Comitg National and
 

other food-security organizations such as the Sous-Comitg. 
All
 

foreign food-aid assistance should be provided through OFNACER.
 

3. 
A standard methodology for assessing regional production, surplus
 

and storage potential should be developed by OFNACER working in
 

conjunction with the ORD's. 
The adequacy of regional storage
 

infrastucture can thus be assessed and priorities for investment
 

determined.
 

4. 	The annual program of interregional transfers, storage, stock turn

over and reconstitution and minimum quotas would be developed with
 

the ORD's. 
The full costs of the system should be covered by an
 

adequate consumer price with minimum transfer or stock quotas
 

assured at a reasonable floor price. 
Under shortage conditions
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additional supplies could be encouraged with a supra-quota
 

ihcentive price while, in surplus years, stock disposal arrange

merits (transfer to neighboring countries, livestock finishing,
 

etc.) must be provided. It is essential that an agreed upon,
 

quota planning feedback mechanism be instituted to prevent chronic
 

under or over-production.
 

Specific Actions to Improve Emergency Stock Operations
 

1. 	 As we have seen the national program to hold emergency stocks has
 

operated reasonably well given inadequate storage facilities,
 

adverse supply conditions and the late arrival of funds in the
 

first two buying campaigns. The operating rules are basically
 

conservative and sound and the entire operation would be more
 

easily assured if placed under OFNACER in the Ministry of Rural
 

Development so as to be coordinated with the ORDs which would
 

supply a large portion of the grain to be stocked.
 

2. 	The first several years of experience have demonstrated that the
 

emergency stock system could benefit from a more thorough and sys

tematic re-examination of the population at risk and the optimal
 

size and location of stocks given improved information on surplus
 

and deficit regions, transport costs, available markets for grain
 

turnover and changes in the overall system which might eventually
 

result from the village stock program. Further, there is need for
 

greater precision in the definition of stock release trigger
 

mechanisms.
 

3. 	 At the aggregate wholesale level it may make economic sense to
 

employ bulk handling and storage techniques in the receipt of
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emergency grain imports, the supply of the largest urban whole

sale markets on the rail line and principle paved roads, and in
 

storage over periods of severatyears or more. tThisshould re

ceive cdreful,technical and ,economic analysis.
 

Grain Supply Stabilization
 

1. 	 Improvements in local'supply stabilization, in the coordination
 

of interregional "pipeline" supply transfers aid in the manage

ment of the emergency stock will go a long way toward introduc

ing greater stabilization in overall grain supply. 
Further,
 

experience in the component activities involved in intra-annual
 

stabilization will improve the capacity to engage in inter

annual stabilization.
 

2. 
 The capacity of Voltaic institutions to rationally increase their.
 

participation in national grain markets will be facilitated
 

through the collection of better data on regional production,
 

supply and market prices. 
This would be a major assignment for
 

a sorely needed national office of agricultural statistics.
 

3. 	 It is important to note that grain supply stabilization must be
 

developedincrementally through trial and error methods in
 

order to be self-sustaining and avoid the massive failures of
 

the past. This means that specific actions must be mounted in
 

competition with private trade with the latter providing valuable
 

clues as to the likely limits of possible intervention. Only
 

over time can collective local, regional and national institutions
 

begin to replace the private grain trade if that is the course'of,
 

action chosen by the Voltaic political process. However, in that
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case specific attention should be given to the ease with which
 

partial solutions can be undermined for private gain.
 

Prd:ce'Policy: A Key Variable
 

1. 	 Interventiorilin grain markets will be facilitated under a more
 

flexible price policy not manipulated to maintain the support of
 

the politically vocal urban consumer population. Producers must
 

be provided adequate price incentives to increase food grain pro

duction and the economic costs of storage and interregional trans

fers must be fully covered in the long run. A commitment to these
 

principles will probably of necessity imply an increase in consumer
 

prices which will provide a true test of political resolve.
 

2. 	 It is clear that counterproductive situations such as allowing
 

different arms of the government to be currently selling grain at
 

different prices should not be allowed to continue.
 

3. 	 The key political-economic decisions involve the setting, timing
 

and rigidity of the total price and expense reimbursement schedule
 

or barme. It is strongly recommended that an incentive price
 

applicable to predetermined minimum surplus quotas be fixed before
 

the planting season with flexible authority to set higher supra

quota prices if needed at harvest time. It also makes s~nse that
 

the ultimate setting of the basic consumer price for non-producers
 

be set as a function of expenses incurred during the buying season
 

within a politically predetermined range and, if necessary, in
 

conjunction with triggered releases from emergency stocks. Con

sumer prices in insolated areas should reflect a reasonable trans

portation premium.
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Additional Facilitating Conditions
 

Although it is well beyond the scope of this section to discuss
 

these in detail, it should be clear that an improved grain system
 

such as proposed here for Upper Volta will be easier to rialize if
 

accompanied by factors such as a believable, locally-adapted ideology
 

of self-directed rural modernization, supporting practical actions
 

which demonstrate a commitment on the part of the government to restruc

ture incentives in favor of rural areas, and concrete measures taken to
 

slow the attraction and rate of growth in urban areas. In short, the
 

system proposed here will bi more likely to succeed under a political
 

system committed to eliminating or hampering the further development of
 

the structures of political and economic dependence described through

out this study. Finally, it goes without saying that a stabilization
 

and storage program will be facilitated by agronomic advances in grain
 

varieties with greater drought resistance and higher productivity.
 

Useful Role for Foreign Aid
 

While the success or failure of this program would largely depend
 

on Voltaic commitment and political determination, there are useful
 

tasks which could be played by foreign donor agencies. For example,
 

of greatest use could be:
 

1. Monetary grants or food-aid to be sold to generate operating
 

funds to finance village storage construction and initial local,
 

regional and national stock constitution. Recent aid from the
 

German Federal Republic to the Emergency Stock Program under
 

strict FAO/FSAS rules seems to have worked well. Another possi

bility would be to provide food-for-work assistance to village
 

storage construction during the dry season.
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The entire system can benefit.from infrastructure construction.
2. 


Of greatest impact would be paving of several of the major Voltaic
 

primary road axes (Ouagadougou and Bobo-Diolasso, Ouagadougou-


Ouahigouya, Ouagadougou-Dori, Ouagadougou-Niamey), providing exper

imental bulk storage and handling facilities and increased bag
 

warehouse transit and storage facilites at the regional level.
 

There is a continuing need for operational technical assistance
3. 


OFNACER and ORD grain marketing and storage perand training. 


sonnel need to be identified for various levels of career train

ing. Of particular importance would be managerial training in
 

logistical planning and coordination, technical training in ware

house and bulk silo operation and management, and launching a
 

full system of recurrent agricultural statistics, particularly
 

providing timely, disaggregated production and yield estimates,
 

The statistical
and information on grain flows and market prices. 


system would be enhanced by a program of periodic economic stud

ies of -farm level grain storage and marketing patterns and the
 

behavior over time of traditional private grain marketing channels.
 

The program of foreign aid in technical assistance and training
 

should be for a restricted time period after which time it should
 

be nationally or at least regionally operated.
 

4. The Entente Grain Stabilization training program provides a
 

useful beginning for promoting badly needed regional functional
 

cooperation on grain storage, marketing and price policy. This
 

model can be substantially strengthened through the choice of a
 

more important regional institutional vehicle (CILSS, CEAO, or
 

ECOWAS for example) and through promoting greater real functional
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exchange of information and promoting mutually beneficial inter

governmental grain trade.
 



CHAPTER IX
 

SUMMARY CONCLUSIONS AND POLICY RECOMMENDATIONS
 

This study has focused on meeting two major objectives: the
 

application of a structural theory of political-economic dependence
 

to Sahelian West Africa, and, within this framework, the description
 

and analysis of practical policy issues in the area of food grain mar

keting and storage.
 

The structural center-periphery approach has been used because it
 

was felt to provide a useful conceptual "window" through which we could
 

obtain a clearer picture of Sahelian underdevelopment. A concern for
 

development policy demands that we have some understanding of the broad
 

range of social, political and economic variables centrally involved in
 

the past, current and possible future structural transformation of West
 

African economies. I contend that this framework, with its emphasis
 

on socio-economic evolution and the analysis of capital accumulation
 

and socio-economic conflict through the dynamic interaction of struc

tural rigidities and market exchange mechanisms, helps to illuminate
 

broad differences in possible sectoral policy alternatives. I have
 

attempted to draw linkages from this macro-level framework to the
 

specific policy area of food security which, in the Sahel, is fairly
 

congruent with the resolution of problems of grain marketing and
 

storage under conditions of high supply variability. Coming to grips
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with the food supply issue will be one of the cornerstones of any
 

attempt in the Sahel to promote self-sustained growth through an egal

itarian basic needs strategy.
 

There is a certain urgency to undertaking a wide-ranging review
 

of these policy issues as well as badly needed, complementary micro

level studies at this point in time. First, West Africa has been under

going over the past several years a second wave of rather pragmatic
 

"decolonization" as some countries attempt to begin to exert greater
 

economic as well as nominal political independence. Second, for the
 

Sahelian countries there is currently a great increase in the availa

bility of external rural development financing, partly due to humani

tarian concern for the effects of the recent drought and partly due
 

to a rejuggling of international political-economic alliances and
 

spheres of influence. The challenge is to examine alternative strate

gies for the judicious use of scarce capital to promote the realistic
 

attainment of the stated Sahelian goals of "food self-sufficiency and
 

autonomous economic development" and avoiding the very real pitfalls
 

of systematically increasing structural economic dependence and indi

rectly promoting rural stagnation.
 

To practically approach the major objectives of this study a set
 

of more specific, operational objectives were enumerated on page 10 of
 

Chapter I. These correspond, in a general way, to the division of the
 

study into its subsequent component chapters. It has been stressed
 

that the analysis in this study moves from the broad macro-level
 

conceptions and descriptions of Chapters II and III through an examl.

nation of Sahelian grain production, consumption and traditional trade
 

in Chapters IV and V, to the ultimate focus on the more restricted
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topic of government participation in grain marketing and storage in
 

Chapters VI through VIII.
 

At the broadest level in Chapter II a conceptual framework for
 

addressing the overarching problem of underdevelopment in the Sahel was
 

developed through the application of a general theory of structural sys

tems dependency to the West African region. Within the general theory,
 

a dynamic international political economic system, characterized by
 

pervasive inequality in the distribution, control and ultimate consump

tion of human and physical resources, is composed of shifting alliances
 

or coalitions of system components (their interaction regulated through
 

structures such as national boundaries, national and international in

stitutions, laws, formal and informal operating procedures and rules,
 

etc.) which, over time, enhance and extend their differential access
 

to power and the derived material benefits which flow from domination
 

over other components. Thus, nations, classes, groups and individuals
 

are linked together in complex relationships of domination and subordi

nation which are structurally legitimized and institutionalized. In
 

geopolitical and power terms the dominant areas in the system are the
 

centers (of the system as a whole or of various sub-systems) with the
 

subordinate, dependent areas comprising peripheries.
 

Applied to West Africa a central theme is that the current poli

tical economic relationships between that area and the more developed
 

world, while structurally more complex and sophisticated than those of
 

colonial administration, functionally continue to promote the relative
 

development of Center country economies while continuing the greatest
 

relative exploitation of the West African periphery and its peasant
 

farmers.
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In its simplest presentation, the center of the Sahelian Peri

phery--composed of small, westernized "civil servant" and commercial
 

business elites and their institutions (education, laws, methods of
 

doing business, etc.)--serves as the key link between the large mass of
 

peasant producers (the periphery of the Periphery) and principle busi

ness and governmental interests in individual developed countries and
 

in various international organizations (collectively, the center of the
 

Center). 
 This is in no way a simple theory of one group of countries
 

systematically exploiting another group. Rather it depicts a multi

layered coalition of structures and groups at various levels of the world
 

system which systematically serve the interests of monopoly concentra

tions of capital and indirectly the interests of those groups and in

dividuals variously attached to public and private institutions which
 

support and service those capital interests.
 

The small Sahelian agricultural surplus is aggregated and exchanged
 

for mass consumption items (plastic shoes, cloth, radios, beer, etc.),
 

a very expensive imported life style for small local and expatriate
 

elites, and for imported, facilitating means of communications and
 

transportation. Very little surplus goes into locally-controlled pro

ductive investment. The symptoms of economic dependency--rapid urbani

zation with high unemployment, increasing breakdown of traditional social
 

cohesion, rural stagnation, and recurrent deficits in food production
 

as export cash crop production is maintained--are present throughout
 

the Sahel. Much of the greatly increased development assistance to
 

the area, designed to combat one or another of these symptions, too
 

often serves, instead, to perpetuate and strengthen these dependency
 

relationships and not to promote self-sustained economic change and
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development. Thus "underdevelopment" is not the first stage in a possi

ble assent to "development" but it is rather a semi-permanent charac

teristic of whole segments of the world political economy caught in
 

complex patterns of center-periphery domination and dependence.
 

Also in Chapter II, a number of exchange mechanisms, which are
 

related to system structural characteristics and through which accumu

lation of property wealth and capital proceed, were introduced and
 

developed. When narrowly viewed (such as in most conventional presen

tations of international trade "comparative adwntage"), these exchange
 

mechanisms seem to represent normal and equitable trade relationships.
 

However, a broader analysis of their operation in aconomic trade with
 

rural, agricultural areas in the third world (the periphery of the
 

Periphery) is more instructive. In the hypothesis of unequal trade
 

the Center and Periphery engage in vertical trade across a "processing
 

gap" or gap in levels of technology with the center providing "finished
 

goods" and the Periphery primary products end raw materials. Even if
 

the simple terms of trade are relatively equal, over time, capital and
 

wealth accumulate in the Center due to higher rates of increase in labor
 

productivity in the larger, more integrated economies and due to the
 

fact that the Center generally has multiple, vertical relationships of
 

this type. The Periphery, in contrast, sees little change in labor
 

productivity in its rural production areas and its trade relationships
 

are generally restricted to a few major partners.
 

The second "ratchet" in the system is represented by the internal
 

trade relationships within the Periphery in which domestic terms of
 

trade run against rural areas except during those periods when major
 

structural changes are occuring, often associated with the introduction
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of new production technologies or new cash crops. Periphery rural
 

areas tend to remain materially unchanged and stagnant (de Janvry's
 

"marginalization" of third world rural labor); urban areas in con

trast 	tend to grow rapidly, feuled by the creation of an administrative
 

government aided directly by the Center and through the introduction
 

of capital intensive, "imported" import-substitution consumer goods
 

industries or, in more advanced areas, manufacturing for re-export
 

using domestic cheap labor.
 

Itwas clear that the more formal two country, two socio-economic
 

group model of center-periphery economic interaction and change was not
 

adequate to represent the full complexity of West African underdevel

opment. In increasing the complexity of the basic model the most
 

important additions suggested are:
 

1. 	Including an intermediate or "semi-peripheral" layer of countries
 

between the developed world and underdeveloped areas. This sim

ply permits greater system complexity and flexibility in applying
 

mobile capital to less-mobile labor. (Thus, the Ivory Coast and
 

Nigeria are rapidly developing into intermediate countries in
 

West Africa which can facilitate applying imported capital to
 

imported labor and gaining for themselves some of the material
 

benefits).
 

2. 	In similar fashion, including an intermediate socio-economic group
 

to facilitate the extraction of agricultural surplus from rural
 

areas. (This function has been played in West Africa by Lebanese
 

traders, various religious groups, particularly the Moslem Mourides,
 

and indigenous ethnic groups specialized in long-distance trade:
 

the Bambara/Dioula, Haoussa, etc.)
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3- Factors such as demographic trends, natural resource position,
 

and geographical location modify the forms some of these mechan

isms assume which means the model must be specified for each
 

country or region in question.
 

The expected presence of contradictory patterns within the main
4. 


path of system change since systems in evolution contain vesti

gial pockets of former systems and the conflicting precursors to
 

It should also be noted that just as
alternative future systems. 


these contradictions exist at the macro level they also exist at
 

the micro and even personal level.
 

The application of the center-periphery model to Sahelian West
 

Africa was completed in Chapter II through a brief description of the
 

historical phases in the evolution of West African structural depen

dency, a comparison of this model with other trade and economic devel

opment models (particularly with "dual-economy" models), and finally
 

an exploration of two general alternative paths for possibly future
 

These latter
evolutionary change in the Sahelian political economy. 


two possible models were rather extremely stated in order to point up
 

major possible structural differences. One model envisions an evolu

tionary path of increasing dependency and the other a path toward
 

greater independence and self-reliance. Suggestive sectoral charac

teristics for the two models were spelled out in a final table to
 

begin to shift our focus to application of this paradigm to 
one
 

important sub-sector, food grain marketing and storage.
 

1These are more conventional models which deal with the same
 

inescapable observable reality but which are more limited in the
 

system variables chosen for analysis.
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It is perhaps easier to see the application of the center-periphery
 

model in West Africa than in other areas because of the overwhelmingly
 

rural nature of those societies, particularly in the Sahel; the recent
 

colonial past; the small political-administrative, soclo-economic center
 

groups using imported cultural and linguistic norms, administrative pro

cedures, energy and technologies; and the very low level of material
 

economic development which leaves little short-term choice for this
 

interdependent system but to generate foreign exchange through the ex

port of mineral wealth, cash crops and labor on a regional basis. This
 

is explored particularly in Chapters III and V.
 

In the economic overview of the Sahel presented in Chapter III a
 

number of topics were briefly discussed:
 

1. 	The sectoral composition and low per capita level of Sahelian
 
GNP.
 

2. 	The physical domination of the region by broad ecological, clima
tic belts which place severe constraints on the possible nature
 
of agricultural transformation.
 

3. 	The predominant role of trade in Sahelian GNP and its dependent
 
nature as illustrated by its composition (a few export cash
 
crops and/or mineral resources) and its limited number of trading

partners.2
 

4. 	Specific symptoms of center~periphery dependency in the Sahel
 
including:
 

a. 
Extremely wide differentials between non-agricultural and
 
agricultural wages (differentials for the Sahel are three
 
times greater than LDC averages and five to six times great
er than developed country averages).
 

b. 	A brief discussion of the terms of trade "double ratchet"
 
working consistently against Sahelian rural areas.
 

c. 	Patterns in development assistance, much of which goes to
 
maintain central bureaucracies.
 

21t should be stressed that diversification of trading patterns is
 
not a sufficient condition for a more independent trade.
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In narrowing the focus of the study still further in Chapter IV,
 

reiids in Saheliangraii consumption, production and imports were
 

ahIlyzed'with the following conclusions:
 

1. 	 Grain--particularly millet and sorghum--dominates Sahelian diets
 

although there are some significant differences from one country
 

to another and within each country, particularly by ethnic group,
 

place of residence, and access to animal protein.
 

2. 	 There are significant differences between "center and periphery
 

diets" with the former reflecting a life style which includes
 

increased amounts of rice and imported wheat convenience foods.
 

There is strong evidence, however, that substitution to domestic
 

from imported food can occur much more rapidly than previously
 

felt under the influence of fairly modest shifts in relative prices.
 

3. 	 Urbanization does not mean improved diets for all parts of the
 

population as poor urban migrants may have diets which are nutri

tionally poorer than the semi-subsistence ones they left behind in
 

rural areas.
 

4. 	 The rate of growth of Sahelian urban areas is among the highest
 

in the third world and most experts predict that this trend will
 

continue. This is a classic pattern which is due partially to the
 

lure of accumulating wealth and a number of very high paying jobs
 

in urban areas, stagnation in rural areas, compounded by the dis

ruption of traditional rural life and agricultural patterns partly
 

caused by the drought and, in some instances, by efforts to provide
 

development assistance.
 

5. 	 Aggregate levels of cereal production have not kept par with popu

lation growth, particularly since 1964. Regression analysis of
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aggregate production data showed a general pattern which covered
 

most 	grain production in Mali, Niger, Senegal and Upper Volta.
 

In it we saw that production levels increased fairly consistently
 

from 1951 to 1964, oscillated around this level for six or seven
 

years, dropped very sharply in 1972-73 at the height of the drought,
 

and climbed back up to about their 1964-70 average in 1974 and
 

1975. There were, of course, significant deviations from these
 

trends which are explored in detail in Chapter IV. While the
 

drought did cut sharply into grain production and had an even more
 

devastating impact on nomadic livestock production, we can also
 

point to government policies, particularly price policies, which
 

discouraged the production of food crops and encouraged greater
 

output of cash crops.
 

6. 	 There were no major upward trends in the evolution of estimated
 

yields for grain crops except for rice which is increasingly
 

influenced by yield increases under government programs for its
 

production with controlled irrigation and high fertilizer use.
 

7. 	Analysis of variation in production levels from country to country
 

shows somewhat conflicting patterns. However, in sum, it is pro

bably safe to say that in most years severe shortages will pro

bably be fairly localized and it should be possible to shift por

tions of relative grain surpluses to adjoining regions and coun

tries (assuming, of course, that transport costs do not far exceed
 

the spread in relevant prices between the two areas). It should 

also be clear that in unusually bad years it may not be possible 

to co.unt on much assistance in this respect from neighboring 
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production zones, particularly 
if two bad years in a row, such
 

-a'occurred in 19
72 and 1973, bit the region as a'*hole.
 

Food imports'have increased dramatically 
in the Sahel over the
 

8. 


past ten years with the self-sufficiency 
percentage falling to
 

"'in Senegal and 60 percent in Mauritania. 
Senegal


70 perceit
 

has taken'fairly virgorous steps to 
attempt to reverse this pro-


The
 
cess but'the situation continues to 

erode in Mauritania. 


trends in'the other four countries 
indicate a drop below self

sufficiency with increased dependency 
on commercial food imports
 

In several instances, this has been
 and donated relief supplies. 


complicated by inappropriate pricing 
policies or domestic politi-


It is fairly clear that all four countries
 cal instability. 


could return to self-sufficiency and 
even produce surplus cereal
 

for export under appropriate policies 
for food production and mar

keting.
 

"In the review in Chapter V of existing literature 
and empirical
 

studies on Sahelian private grain trade 
we saw that:
 

The vast majority of grain produced 
stays on the farm for local
 

1.' 


consumption or later sale with smaller 
percentages entering trad

ditbanal non-market exchange patterns 
or taken to local markets
 

Under widely varying circumstances complex 
patterns


for sale. 


of p riodic markets permit "thin" supplies 
to be bulked and ex

changed for consumer goods.
 

A v"riety of'participants engage in grain 
marketing activities
 

2.. 


nd, on the i6cal level at least, all studies 
point to competi

! 


/rivemarket performanceu
under the many constraints'in operation.
 

rarketing, facing severe trsnsport, credit 
and
 

'ong'edistand~e 
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communications barriers, tends to be much more subject to oli

gopolistic cartelization, a fact which is aiso'confirmed by
 

empirical economic and anthropological case studies. There is a
 

strong tendency to concentrate attention sequentially on the
 

horizontal patterns of market competition at various levels in
 

the market channel and to look at vertical organization and inte

gration in fairly simple terms. This can miss important patterns
 

of concentration and trade restrictions along the dendritic inter

action structures which link freer market "islands" of difference
 

sizes. These spatial and temporal structures are dotted with ad
 

hoc and permanent, traditional and modern institutions, rules,
 

borders, boundaries and property rights which only the special

ized few can master and which are not completely captured in
 

simple comparisons of inter-market price and cost differentials.
 

The 	relationship between institutional organization and the
 

arrangement of economi.c activity over space is-of particular im

portance. A summary conclusion for much of West Africa is that
 

the 	organization of space for agricultural production and market

ing 	is not optimal for modernizing yet independent, more self

sufficient and locally-controlled economic system.
 

3. 	 The distributional impacts of staple food grain trading in con

junction with more important cash crop trading are significant
 

in the growth of socio-economic differentiation (i.e., class for

mation) as rural incorporation into the commercial economy pro

gresses. We saw that, in some areas of communal land holding and
 

small-scale agriculture, relatively better-off farm units (those
 

with more advantageous traditional kin obligations and
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relationships, a larger number of active adults, or access to
 

better land, etc.) are more able to store and buy grain at har

vest time, engage in supplementary activities (e.g., prepare
 

meals for sale) and sell more grain later in the year. Poorer
 

farmers in order to meet cash needs--head taxes, small consumer
 

items, etc.--have to sell more of their grain at harvest time and
 

earlier in the crop consumption year. This can lead to a deple

tion or exhuastion of farm unit grain stocks and the need to sell
 

labor services (in the local area or in other regions) for wages
 

or for payment in kind in order to meet food needs at higher
 

"hungry season" prices. These effects can be cumulative with
 

more prosperous farmers (or, increasingly, outside traders or
 

salaried urban residents) better able to take advantage of
 

modern credit and technical assistance packages to produce cash
 

and food crops with improved technology and a greater use of
 

wage labor.
 

It would be safe to say that at least 75 percent of Sahelian grain
 

storage capacity is on farm, that its efficiency in terms of
 

loss prevention is generally good, particularly in less humid
 

areas, and that much higher costs and losses are incurred when
 

grain moves into commercial and government bag storage facili

ties unless very rigorous management and fumigation procedures
 

are used. Bulk storage, while offering some technical advantages
 

for handling large volumes of grain, is quite costly and ineffi

cient since bulk handling components are isolated in the larger
 

grain marketing system.
 



253 

In Chapter VI the emphasis of this study moved to giain storage
 

and marketing policy as issues in Sahelian government participation in
 

grain markets were analyzed. After a brief discussion of a concep

tual 	schema for looking at an entire program of possible grain market

ing and storage activities, the chapter examined both macro and micro
 

level grain stock policy issues felt to be relevant to Sahelian policy
 

makers. In order to focus on those issues, it was necessary to "hold
 

constant" many other factors through the following simplifying assump

tions:
 

1. 	 National governments in the Sahel are going to engage in grain
 
marketing activities, particularly:
 

a. 	 Supplying a part of urban grain needs.
 

b. 	 Making physical infrastructural improvements, particularly
 
in storage and transportation.
 

c. 	 Holding emergency stocks.
 

d. 	 Employing buffer stocks along with other measures to act
 

on supply and/or price variation.
 

e. 	 Generally intervene quite extensively in food markets.
 

2. 	 Many of the conditions required for competitive markets are met,
 
particularly in localized areas. Less competitive conditions,
 
however, often exist in longer distance trade and at higher
 
levels of product aggregation in vertical channels.
 

3. 	 Short-term policy choices are quite limited but in the longer
 
run, the Sahelian countries can engage in development policies
 
which will promote greater structural and functional dependence
 
or independence.
 

4. 	 Higher levels of outside funding (with some implicit constraints)
 
will be available for infrastructural improvements, improved
 
data collection and even to cover much of total operating ex
penses.
 

5. 	 Objective functions will stress "autonomous economic development
 
and food self-sufficiency". While some trends can be identified
 
which are moving toward the attainment of these goals, the major
 
thrust of Sahelian evolution has been toward increasing economic
 
and food dependency.
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Given these simplifying assumptions the following set of fairly
 

pragwatic grai policy issues were discussed:
 
l. 	-f"Macro level" policy' Isues 

a. 	The degree of'food'self-sufficiency to pursue
 

b. 	The costs and benefits of supply stabilization through trade
 
versus storage,
 

c. Definition of the "population at risk"
 

fd. Specification of a general food grain intervention
 

1) The optimal degree of decentralization
 

2) Specification of an integrated food policy
 

3) The size and timing o: grain stock operations
 

e. 	The nature of personnel training appropriate for such a
 
system
 

f. 	Technical issues concerning physical and institutional
 
infrastructure
 

g. 	 Realistic expectations of assistance, cooperation from in

ternational and West African regional grain stocks
 

2. 	Emergency stock issues
 

a. 	 Level of stocks
 

b. 	 Location of stocks
 

C. 	Methods of stock constitution and replenishment
 

d. 	 Price and non-price trigger mechanisms
 

e. 	 Degree of independence of emergency stocks
 

f. 	Strategies for surplus stock disposal
 

g. 	 Operation of emergency stock distribution
 

h. 	 Regional stock c9ordination and cost sharing
 

3. 	 Buffer stock issues
 

a. 	 Ownership and opex Ational control of buffer stocks
 

b. 	'Refor'inihirrce policy
"1 1: 1 ;.1, 1 " -, -, 
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C. 	 Structural reform to minimize bureaucratic conflict and
 
waste
 

d. 	 Definition of an intervention strategy incltkding:
 

1) Determination of population at risk
 

2) Adoption of appropriate trigger mechanisms
 

3) Balancing intra and inter-annual stabilization efforts.
 

These issues were further discussed in the concluding portion of
 

Chapter VI which reviewed alternative metbods of analysis used in
 

addressing the practical mechanics of grain stock holding. This dis

cussion distinguished between three general levels of analysis; the
 

macro-systemic, the intermediate/policy/oriented and the operational
 

levels. Most modeling efforts reported in the literature have been
 

at the macro-systemic level and most have dealt with major producers
 

of grain for the world trade or alternative schemes for international
 

reserve stock systems. A few modeling efforts have concentrated on
 

specific LDC stock holding problems, particularly in the India sub

continent, and based on preliminary work done in this study. It is
 

quite likely that such modeling research projects could be useful to
 

Sahelian policy makers if carefully designed to meet the environmental
 

and policy constraints of specific countries. It should also be noted
 

that there are significant costs associated with such efforts both in
 

terms of data collection, modeling time and the effort required to
 

"recalibrate" the model to adjust for changing policy and environ

mental conditions.
 

In contrast to more rigorous approaches, the analytical,methods
 

used in determining what levels of emergency and buffer stocks to bold
 

are,crude, pragmatictand reflect the pressures under, whichpolicy
 

makers must work and take action given very incomplete information.
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For example, at their best, in determining emergency stock levels,
 

these methods involve probability calculations of the magnitude and
 

distribution of shortfall, estimation of'a~population at risk, deter

mination of a net shortfall (by allocating gross shortfall to the
 

population at'risk by way of food balance sheets, average consumption
 

levels',estimated arrival time for outside relief supplies, and domes

"tic'distributional capacily), and arbitrarily comparing these figures
 

to political and financial constraints to fix a percentage of net
 

shortfall as the national emergency stock level. The operational
 

world of'successful cereals boards is similar to that of the private
 

grain trader; it involves "learning by doing" and the establishment
 

of ad hoc and "rule of thumb" procedures.
 

The inadequacy of the policy level analyses described above can
 

be corrected in two ways, either by expending the resources needed to
 

permit more sophisticated analyses to be conducted or by beginning to
 

partially "solve" the problem through a redefinition of the unit of
 

analysis and accounting which would, of course, have to be preceded
 

by reorganization of collective grain storage and marketing activities
 

to that level. We have seen the functional difficulties inherent in
 

trying to.operate a centralized grain market operation in a decentral

ized economy. At least a partial solution could involve a progressive
 

structural and functional decentralization and redefinition of the
 

basic operating and accounting units so that they are more congruent
 

with the underlying base structure of rural production and consump

tion, the available physical and human resources of the country and
 

stated rural development'and distributional objectives. The two
 

solutions, while'somewhat-contradictorylat the theoretical level, are
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not incompatible in actual practice as an integrated grain marketing
 

and storage system must operate at different levels to meet multiple
 

objectives. 
Thus, while the basic food security operational and ana

lytical evaluation unit can be decentralized to the village or village
 

cluster level, other transhipment, commercial sales and storage acti

vities can be more narrowly, but more appropriately, analyzed and
 

instituted on a more aggregate, federated basis.
 

In Chapters VII and VIII Sahelian governmental grain marketing
 

and storage institutions and their objectives, structures, means of
 

implementation and initial performance over the past three to four
 

years are described and analyzed. 
Upper Volta is covered in consider

able depth in a separate case study in Chapter VIII in which special
 

attention is given to a review of the first several years of the FAO/
 

FSAS emergency stock program and an Upper Volta Government proposal
 

to institute a program of collectively held village level grain stocks
 

to increase local food security. The experiences of the other five
 

countries are covered in a more summary fashion in Chapter VII. 
The
 

following conclusions and policy recommendations represent a synthe

sis of the more detailed results presented in those two chapters.
 

Summary Characteristics of Grain Marketing
 

and Storage Institutions
 

Objectives
 

The formal objectives set for the various grain boards are quite
 

uniform from country to country and include establishment of readily
 

available emergency reserve stocks, facilitating internal grain trans

fers (including 4evelopment!ofmarket infrastructureasfood~markets
 

"'deepen,,withurbanization),,and the-intra-rannual,-andiinter-annual
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stabilization of both producer and consumer'prices and incomes. In
 

contrast to these stated objectives more informal goals for cereals
 

boards have revolved around the selective use of government resources
 

to-benefit already privileged urban groups contributing to patterns
 

of disfunctional urbanization, rural stagnation and declining food
 

production.
 

These contradictions among objectives are predicted and high

lighted in the center-periphery framework. The most fundamental con

flict is between supporting rural producer (periphery) and urban con

sumer (center) interests. This conflict is seen in a number of forms
 

in the functions of Sahelian cereals offices and related food poli

cies. One is the choice between stabilizing and "subsidizing" urban
 

food prices versus producer incomes, the latter possible through the
 

promotion of localized food stocks and higher prices for food trans

ferred to urban areas. 
The second is the use of the food marketing
 

and storage system for revenue grneration versus its alternative use
 

as a risk-minimizing productive service provided to different sectors
 

of the economy "at cost". Finally, there has been some tendency for
 

Sahelian governments to use food marketing and storage for direct
 

"micro-political" intervention through urban food subsidies and spe

cial below-cost food deliveries to specific urban and regional con

stituencies where political support is weak. 
This of course under

mines the operational viability and integrity of cereals offices.
 

Institutional Structures
 

-This-study-,has placed.major-emphasis on'ways in which inappro

!priate institutional'structures"hamperthezaccomplishme'it of reason

ableiSaheliah-grain marketing and 'storage'obJectives. ;This problem
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can be seen at various levels. First, at a general level, the cereals
 

offices, like other Sahelian institutions, are structured administra

tively or "from the top down", leading generally to disfunctional over

centralization, ineffective incentive structures, very high operating
 

costs and negative distributional effects as such structures are forced
 

onto the local, decentralized cereal economy. This pattern is also
 

often observed in the growing number of regional development organiza

tions within each country and while this may facilitate the upward
 

channeling of expropriated agricultural surplus to support urban sec

tors functionally linked to the developed Center of the international
 

economy, it does not promote the development of viable local institu

tions and farmer controlled agricultural progress.
 

On a more operational level, two major patterns were observed
 

in the misallocation of national marketing and storage responsibili

ties. 
 In the most common pattern, there are too many institutions,
 

often in different ministries, participating in grain marketing channels
 

leading to lack of coordination, duplication of effort, and unnecessary
 

and costly supplementary grain transactions. This pattern was examined
 

in detail in the Upper Volta chapter. We have also seen the opposite
 

pattern where one institution is weakened by having to fill multiple
 

and often conflicting objectives. This, for example, is the case
 

for ONCAD in Senegal which is responsible for cash crop as well.as
 

food crop marketing and storage and for the provision of credit and
 

inputs to producers. Here the problem focuses on the greater stress
 

placed on cash crop marketing and the inappropriate application of
 

these extractive techniques to food crops.
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Finally, similarities in the structure, functions, objectives and
 

statutory powers of cereals offices should serve to facilitate direct
 

regional inter-office contacts and cooperation in many cases but this
 

has been structurally blocked by the operation of "feudal interaction
 

structures" which provide incentives to maintain uneconomic links be

tween each country's frail center and the outside world. Consistent
 

with administrative "formalism", international contact is usually
 

restricted to the lowest common denominator of poZiticaZ cooperation
 

while there is substantial room for developing direct functional con

tacts among cereals offices. It has also been repeatedly stressed
 

that the coastal countries are vital to an understanding of the struc

ture and functioning of possible evolutionary paths for a West African
 

regional economy. This means that they must be included, more than
 

they are now, in any viable regional food security strategy, particu

larly Nigeria which produces about one-half of West Africa's millet
 

and sorghum.
 

Means of Implementing Program Objectives
 

There are two main types of ingredients required in the operation
 

of a cereals marketing and storage program: the physical and human
 

components of the system (such as storage facilities, transportation
 

infrastructure, trained personnel, and operating funds) and opera

tional policies (such as price policies) which put these elements
 

together over time and space. These specific elements can only read

ily be addressed in detail on a country-by-country basis, as they are
 

for Upper'Voltain'Chapter VIII. A few,general patterns, however,
 

can be underlined here.
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Storage and transportation infrastructure is generally inade

quate for the tasks of holding increased stocks of grain and promot

ing more self-reliant patterns of rural development. Many infrastruc

tural investment strategies for the Sahel have placed inordinate em

phasis on the construction of capital intensive, large-scale storage
 

and transport infrastructure which corresponds to general patterns
 

of increased dependence on imported capital, technology and food
 

supplies since they are not accompanied by serious attention to the
 

improvement of infrastructure and institutions at the heart of the
 

system, the farm and village level. The major grain shortfalls and
 

ensuing drought relief actions, centered on the years 1973-75 and
 

described in detail in Chapters IV and VII, demonstrated both the
 

inadequacy and inefficiency of the macro-level distribution and stor

age system and the increasing vulnerability of an eroding, stagnant
 

food production base.
 

In terms of operational policy issues there are two main areas
 

which have received substantial emphasis in this study, price poli

cies and those dealing with the degree of farmer participation in,
 

and control over, grain marketing and storage mechanisms. Price pol

icy is undoubtedly one of the biggest practical constraints on the
 

successful operation of grain programs. Deliberate buying experi

ments and the occasional high guaranteed producer price have effec

tively demonstrated that farmers will respond to price incentives.
 

The opposite situation is more ofen the case, however, and when con

ditions are bad enough farmers will simply withdraw from the market
 

to the extent possible.
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The composition and timing of annual cereal price bar~me8 are
 

-of utmost importance. Cereals offices are often forced to accept
 

politically influenced margins between producer and consumer prices
 

which cannot cover costs. The rigidity of uniform bar!me price
 

levels is often compounded by fixed transporation and other cost
 

allowances which do not allow for necessary regional variation. This
 

can lead to a misallocation of potential agricultural resources and
 

its hamstrings grain institutions by denying them the flexibility to
 

make quick market actions and to renegotiate prices (to institutional
 

buyers for example) under changing supply conditions. It also encour

ages smuggling to take advantage of wide differences in official prices
 

among neighboring countries. Finally, priced are generally announced
 

well into the harvest season providing little incentive to the pro

ducer and injecting needless delays into marketing operations. When
 

prices happen to be attractive to farmers, the marginal cedibility
 

of government organizations is often further eroded by the lack of
 

necessary funds to purchase all supplies offered or by not getting
 

funds to buying points until too late in the season.
 

The policies which govern the structure of grain board personnel
 

incentives do not support the key area of local operating efficiency.
 

Most institutional employees are "civil servants" whose loyalties and
 

career incentives are not functionally related to operational success.
 

Further, at the local level, there are virtually no means of pro

ducer or collective village control over the hiring and promotion of
 

,grain board employees at that level; all of these decisions "descend"
 

,administratively.
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Performance of Government Grain Institutions
 

As we have seen in this study the overall performance of grain
 

boards in the Sahel has been quite poor to date. The summary assess

ment offered in Chapter VII still holds and bears repeating:
 

The offices have not exercised much real influence in cereals
 
markets and their actions have often contributed to the misallo
cation of production resources leading to negative distributional
 
consequences as urban consumers and private traders have often
 
been the chief recipients of program benefits. In contrast to
 
this bleak assessment, however, the potential of cereals market
ing and storage institutions to promote greater food production,
 
reduce producer risk, as well as stabilize urban grain supplies
 
has been selectively demonstrated. The objective now should be
 
to help identify the structural and functional elements of the
 
present system of grain marketing and storage programs which are
 
amenable to change.
 

General Policy Recommendations
 

The detailed analysis of cereals institutions in Upper Volta
 

in Chapter VIII and its concluding section on suggested structural
 

remedies constitutes an example of such an attempt to propose modi

fications in existing institutions and behavior to more fully meet
 

national objectives. While it is clear that these prescriptions
 

must be tailored to the specific physical, logistical and institution

al environment of each country, the following general set of policy
 

reommendations may be of use in this process.
 

General Strategy
 

Pursuit of'the objectives 6f "food self-sufficiency and auto

nomous ecdnomic'development" (or more'specific, operational formulations
 

such as'those'sudgested on'page 14 of'Chapter II) given'the'current
 

environnient'6fSahelian center-periph*ry dependence, 'necessitates
 

following a basic( strategy of reducing 1external~culturil;"economic
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and political dependence and building self-reliance through the satis

faction of basic needs byvmore fully employing the human and physical
 

resources available at 'the local level, and by reintroducing more bal

ance between producti4 and consumptLbn at both'the local and national
 

levels. Increasing food security both by increasing grain production
 

ki~d by,'mo're rationally marketing and storing the grain must be faced 

at a number of levels at once in order to meet different objectives
 

and to' fit into a process of general syst transformation. The
 

,,srategy must bgin where most of the Sahelian population lives and
 

produces most of the food--in rural areas.
 

The foundation of th6 general strategy is to promote the storage
 

of greater quantities of grain by strengthening village level grain
 

storage capacity to serve the needs of all segments of the rural
 

population 'for food security and to provide a form of seasonal credit
 
/ 

against this store of agricultural value. The village stock system
 

proposed for Upper Volta and described in the previous chapter serves
 

as a useful, if somewhat imperfect, model. The implementation of
 

this model will have to vary from surplus to defic production areas 

with the former providing greater average perce ages of production
 

to national grain marketing channels.
 

Above the village level, three additi al functions must be in

corporated into an integrated,system: vormal supply of grain to the
 

nqn-tproducing population, storage for sapply,stabilization.in urban
 

,n rural areas, and the maintenance of strategic emergency ,qtocks
 

,which will be available on short notice under,preoetermined condi

tions. The precise mixtureof all four System components musLbe 

_q@ifically determined, for each Sahelian country.: 

http:stabilization.in
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It is important that this overall system by structured in feder-

I' ., , 


ated form so major responsibility for the constitution, ownership,
 

,operation and accounting of local stocks can be put under local con

•trol with regional and central government authorities providing tech

nical assistance, seed capital and the planning and coordination of
 

transfers from surplus to deficit areas, holding of strategic reserves
 

and some buffer-stocks, and promoting functional contact with similar
 

organizations in adjoining countries. 
 In this way, increased local
 

self-reliance will help reduce one aspect of dependency and promote
 

reasonably-sized village geo-political units linked together to pro

mote self-sustained development from below.
 

Past experience has shown that attempting to transform top-down
 

administrative, political-economic structures such as the ones de

scribed in this study is a perilous undertaking with many seeming re

forms turned to further reinforcement of objectionable trends. Thus,
 

change must be coordinated at all levels if
success is to be realized
 

and sustained over time. Technically efficient, cost effective methods
 

of grain storage and distribution can be locally perfected if the
 

system,is developed in a phased, incremental way, adapting and refining
 

proven techniques. This means that collective methods will have to
 

begin (and may well continue) in competition with private commercial
 

,trade,
 

The type of food security-systemproposedihere will be easier
 

toaccomplish ifaccompanied by facilitating factors such as-a believ

i .able,,:locally-adapted ideology of selfrdirected rural.modernization, 

T1government .actions which demonstrate a commitment to restructure in

centives in favor of farmers and rural areas, and concrete measures.
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;.taken to slow the attraction and rate of growth of urban areas. 
In
 
1 1 "1 1 ' 1 , 1'I', -11 , - , , I , 1 

ta",similar fashion, a loddlly-controlled system will demand greater
 

.flexibilityin pricing policies and prices which move in favor of
 

-rural areas even if'thisleads to a temporary drop-in outward

';brientedindicators suchas GNP.
 

Investmeht Priorities
 

&Whilee the success or 
failure,of-Sahelian grain programs.:ultimately
 

ddepends on national commitment and political-determination,,this.'is
 

-,o6 a proposal'for autarchy. 
Foreigni capital and technical assistance
 

'tan still playa valuable role in supplementing: national resources,
 

particularly-in the areas of:
 

,1.'Village Stabilization.. Fairly moderate investment costs will
 

'beneeded for constructingvillage storage facilities based on
 

possible modifications in traditional storage technology so that
 

maximum use of local resources and labor can be realized.
 

Monetary grants or food-aid to be used as pay or to be sold to
 

generate operating,funds could help finance local construction
 

co&d and the constitution of initial stocks.
 

'42 'Market-and Transportation Infrastructure. The evacuation of
 

- village surplus production (and supply of'ineeded inputs and
 

services) will be facilitated through improvements inlocal
 

road networka and tegional grain storage, dryingand disinfesta

tion equipment, ,,'Much oftthis 'infrastructure may be built-,using 

'Aabor-intensive,food-forWotk type-ptdgrams, arehouse facili

ties, ghould.be plaobd so . that ahtpping ddsts ate minitied and 

'effectiVe e idcdd;fi be'dfferdd t' the village storage utiits, 

http:ghould.be
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3. 	 Training. Training for management of a coordinated, decentral

ized grain storage system should be conducted in pilot projects
 

where personnel will be working, be it at the village, regional
 

or national levels. Emphasis should be on a well'managed
 

"learning by doing" expansion of grain storage actiohs'operated
 

as "government" (includes local co-ops, etc.) services.
 

4. 	 Surplus Disposal. Major attention should be given to alterna

tive uses of possible surplus production of grain (particularly
 

until a system of local-determined supply management can evolve).
 

Here there are major possibilities of functional cooperative
 

arrangements with emergency and buffer storage agencies in neigh

boring Sahelian and coastal Weat African countries which might
 

be most effectively promoted under an international technical
 

assistanceprogram. Enhancing complementary production systems
 

such 	as livestock marketing could be encouraged through experi

mentation in dry season feeding and finishing diets. 

5. 	 Emergency Storage. The tightly-run management of limited emer

gency stocks, operated as a public service and coordinated with
 

village grain stocks, urban supply and stabilization programs,
 

will require a continued infusion of capital from domestic or
 

foreign sources, 'Hopefully, improvements in storage technology,
 

management procedurds for stabilization Wtock ttitidver and so
 

forth wll contitUe to reduce the subsidy feqfiid for sUdh a
 

system. As described below ftifthef ao1ied e eddAh into defifiz
 

ing the "population at risk", detefdfiiiig optlifii 6igeficdy stb 

', agetlevels locations dteiEiti fbb aiikand Afd the 	 aifiii' 
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and storage components, particularly at the wholesale level,
 

hould be pursued 
 hunder an emergency storage'program.
 

Research Priorities
 

Host cf the researchipriorities are-natural by-products of the
 

,.general~strategy and inveatment priorities listed above. 
Research
 

priorities ,should 
serve the interests of,national development strate

,gy, 
 'for as Mao Tse-tung noted, "The most important, problem does -not
 

,Iiein understanding.the laws of the objective-world and thus being
 

.able to explain it, but in.applying-the knowledge of these laws
 

actively to change- the world."
 

At the national or macro-economic level the following topics
 

could be usefully explored:
 

.1. 
The structure and operation of traditional grain marketing sys

tems, with particular attention devoted to patterns of concen

tration,.marketing margins over extended time period, and mar

ket components which could be effectively incorporated into a
 

national system.
 

2. A grain marketing system modeling project which would require
 

country specific data~collectionand model specification in
 

.order to take into account probabilistic-sub-national patterns
 

of production, distribution,and consumption under alternative
 

,.,setsof'constraining-policy rules. 
,Once a working model of a
 

,particular graineconomy is ,established the,effects of alterna

.tive price policies,.non-price constraints, storage rules
 

,coildlbe tested,
 

3; ;,,-Withinthe context of emetgefdy.graiti stodki* this teVieW of the
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for a more thorough and systematic re-examination of the
 

"population at risk" and the optimal size and location of stocks
 

given 	improved information on surplus and deficit regions, trans

port costs, available markets for grain turnover and changes in
 

overall grain system performance which may result from a more
 

widespread village stock program.
 

4. 	 Top priority should be given to the development of a standard
 

grain planning methodology for the annual assessment of regional
 

production, surplus and storage levels. This will be greatly
 

facilitated through the achievement of badly-needed agricultur

al statistics units in each country.
 

At the local operational level there is need for applied micro

economic or anthropologic research and various types of technical
 

experimentation. For example, there is need for greater knowledge of
 

farm level grain marketing decision making and how this behavior fits
 

into the individual farm and village economies. Cheap methods for
 

simplified reproduction of these investigations should be developed
 

for the use of regional program administrators, extension agents and
 

village groups themselves. Further, there is great scope for local
 

level applied "social-engineering" research in devising effective
 

incentives to promote increased local grain storage in urban as well
 

as rural environments.
 

Technical field research should be focused on the use-of energy
 

efficient techniques for the employment of local labor and materials
 

in improved grain storage technology, road and river transportation
 

iffasttUetue and tnethods, grain processing, drying, and the
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high-nutrition use of traditional grains to promote improved diets
 

and decrease reliance on food imports.
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APPENDIX A
 

STATISTICAL TABLES TO ACCOMPANY
 

CHAPTERS III AND IV
 



TABLE Al 

EVOLUTION OF SENEGALESE GROUNDNUT TERMS OF TRADE, 1885-1970 

Production Index of Index of Commodity Real Double Value of Value of Crop Surplus
 
Exported. Price of Retail Terms of Prices Factorial Crop at at 1880-1899 Transferred 
Annual 100 kg. Prices of Tradea in Terms Terms of 1970 Prices Terms of Annual Average 

Average Unshelled Imported of Tradeac (20 f. per kg.). Trade (000 m. (000 U. 
Unshelled Nuts in Goodsa Wagesc ' b • Annual CFA Francs, CFA Francs) 
Nuts (000 Dakara Average. 000 1970 Values). 
Metric m. CFA Annual Average 
Tons) Francs 

-1884-1889 32 20 15 128 - - - 

1890-1899 68. 18 15 125 346 295 1.4 1.4 0.0 
1900-1909 146 22 15 135 339) 290 d 2.9 3.0 0.1 

(4.3) 1910-1919 216 35 41 101 (379V) (325) (4.3) 

1920-1929 374 114 111 102 255 238 7.5 9.3 1.8 
1930-1939 440 75 83 '97 109 98 8.8 26.6 17.8 
1940-1944 244 192 326 50 119 112 4.9 13.0 8.1 
1945-1949 392 966 1,692 57 101 96 7.8 24.0 16.2 
1950-1954 435 2,270 1,750 130 68 64 8.7 40.0 31.3 
1955-1959 670 2,360 1,600 148 50 47 13.4 84.0 70.6 
1960-1964 770 2,420 2,025 120 - 40 15.4 114.0 98.6 
1965-1969 750 2,110 2,165 105 40 15.0 110.0 95.0 

SOURCE: Samir Amin, Neo-Colonialism in West Africa, p. 35. 

- 100.
a1938 


bIndex of the purchase price of groundnuts as a proportion of the index of average real hourly earnings of labor in 

France.
 

CThe index of the real price in terms of wages as a proportion of the index of productivity in the production and
 

transport of groundnuts.
 

dUntil 1914 only. 
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TABLE A2
 

CONSUMPTION OF ANIMAL PROTEIN BY FOOD CLASS AND BY COUNTRY, 
1970
 

( GRAMS PER PERSON PER DAY) 

- Food Classes 

Fish TotalEggs and
Country Meat and 

Milk Products Poultry
 

13.9
7.9 0.3 5.7
Chad., 


3.6 14.7
0.8
10.3
Ma,. 


4.6 37.1
1.0
31.5
Mauritania 


0.5 14.2
1.1
Niger 12.6 


- 0.9 12.8
Senegal 10.3 24.0
 

Upper Volta 2.8 0.6 0.6 


SOURCE: FAO Nutrition Division.
 

4.0 



TABLE A3 

SEASONAL VARIATION IN DAILY FOOD CONSUMPTION IN RURAL SOUTH-WEST CHAD, 1965 
(GRAMS PER DAY) 

Seasons
 

Food Type Hot, Dry "Hungry Harvest Cold, Dry
 
Season Season" Season Season
 

3/15 - 6/15 6/15 - 9/15 9/15 - 12/15 12/15 - 3/15 
Total cereal 441 
 371 332 472
 

(milletv and sorghum) (429) (306) (252) (423) 

Tubers 36 64 
 136 105
 

Oil0 products 48 64 172 61
 

Faculents 
 70 
 75 112 50
 

Vegetables 
 18 103 175 31
 

Total calories 2,295 2,196 
 2,841 2,493".
 

Percent of need
oerd106 
 101 131 115
 

covered
 

SOURCE: Auffret [19741.
 



TABLE A4
SAHELIAN MEAN ANNUAL GRAIN PRODUCTION BY CROP AND BY COUNTRY, 1951-1975 AND 1961-1975,-

AND PRODUCTION ESTIMATES FOR 1974 ('000 NT) 

Sahel
Chad Mali Mauritania Niger Senegal Upper Volta (Less Chad,Crop__Mauritania)a 

Mean Standard Mean Standard Mean Standard Mean Standard Mean Standard Mean Standard Mean StandardDeviation Deviation Deviation Deviation Deviation Deviation Deviation 

Millet 
1951-1975 
 - - 737 99 - - 507 85 - - 280 72 1961-1975 
 - - 735 119 - - 538 54 - - 320 57 - 1974 - - 600 - -  500 - -  370 -.. 

Sorghum
1951-1975 
 .- 281 55  - 508 153 - 1961-1975 .-
 283 
 58 - - 593 124 - 1974 .-
 237 - -  705 - - 

Millet/Sorg.

1951-1975 - -  - - - - 441 128 - 2754 4i61961-1975 694 191  - 78 28 - - 517 110 -  2986 327
1974 523 
 - - 29 - - - 680  - - 3092 -

Maize 
1951-1975 
 - - 73 19 - - 2 8 33 16 92 33 200 46
1961-1975 -  81 20 -- - 2 7 40 16 93 35 217 481974  - 60 -  - 2 - 42 - -85 - 189 -

Rice 
1951-1975 -  150 29  18 15 88 32 
 29 10 285 53
1961-1975 -  148 33 -  27 13 102 34 
 36 .6 312 50
1974 -  200 - -  43 - 114 - 40 
 - 397 -


Total Cereals
1951-1975.b - - 960 109 -- 808 127
1961-1975 745 189 964 134 83 28 850 102 562 169 910 234 3239 489
659 150 1042 183 3516 392
 

1976 577 - 860 - 34  782 - 836  1200 - 3678 -

SOURCES: Data for Chad and Mauritania, IBRD and FAO; data for other countries, USDA. 

aTotale averaged only for four countries due to sparse, exceptionally poor data for Chad and Mauritania. 

bData for Chad and Mauritania to 1974 only. 



TABLE A5 
SAHELIA MEAN GLUE YDS CROP70 AND BY(INCOUNTRY, PER IECTARE) 1961-1975, YIELDBY 	 . 1974 KIOGRAMS1951-1975 AND AND ESTIMATES 

Sahel 
Chad Hall Mauritania Niger Senegal Upper Volta (Less-Chad, 

Crop 	 _auritaoia)C 

Mean 	 Standard Mean Standard Mean Standard Mean Standard Mean Standard Mean Standard Mean Standard 
Deviation Deviation Deviation Deviation Deviation Deviation Deviation 

Millet 	 
1951-1975 - - 634 102 - -- 407 65 - 409 62 - 
1961-1975 - - 660 122 - 394 17 - - 426 63 - 
1974 - - 500  - - 370 - - - 435 - -

Sorghum 
1951-1975 - - - 579 112 -- 530 93 

1961-1975 -" . ... . 556 


121 -- 558 105 
1974 . . .. 484 - - 588 - 

Miliet/Sora. 	 4 
1951-1975 . . .. .- - 482 95 - - 507 n-f 
1961-1975 . . .. .- - 519 104 - - 519 46 
1974 -. ..- - 756 -  - 522' 

Maize .. 
1951-1975 - - 823 225 - - 658 187 897 185 - 714 237 773 
1961-1975 - - 927 240 - - 586 152 805 138 660 131 -744 110' 
1974 - - 667 - - 400-	 - 667 - 625 - -590 -

Rice 
1951-1975 - - 901 158 - - 1437 685 1158 208 848 133 1086 	 - 200 
1961-1975 - - 866 156 - - 1841 588 1221 237 884 154 -1203 170 
1974 	 -- 1111 -  - 2048 - 1425 - 1000 - 1396 

Total Cereals
1 9 5 1 1 9 75- -. - 786 102 - - 770 149 846 108 625 79 

1961-1975 672 113 818 117 327 t-83 844 138 848 130 632 75 - 

_974 575 - 759 - 211 826 - 949 - 662 ---	 -

S0GUR : Data for Chad and Maurluta, Iim and FAD; data for other countries, USDA. 

. Data av*Aa far only four countries due to sparse,. r dso ja for Chad and wauritania. 

l 7 only-. 
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TABLE A6
 

Pi L CEELALS ,PAOWCTION W:A.YIELD TREND ANALYSIS:- SoMARY;,OF REGRESSION ANALYSIS 
,- ,+(INCLosIoN oFRi 2 > -.25a) . 

PART A: 1961-197k ONLY (DATA: IBRD) 

Countr, Cereal(s):" Datab. - Regression -- Sandard R 

Transform. Coefficients ros 

In 1000 MT,,KG/HA, orLogs
 

B -A B ,
A 


-1,02114 Chad Sorg./Kill. -44. 38, 4 .91' 
2. Chad Total - 1,066 -43 j 35 4 .90 

-4 12 1 .43'3. Mauritspia Borg./Hill - 111 
-- 116 . -4 .13 1 .42,4. Mauritania Total 


. . .. - -ld ie - - - - - - - - -- - -

833 -22'40 5 .64 
429 13. 35. 4 .47 

5. Chad Total 

6. Mauritania Total 


PARTX 3: 1951-1975 AND 1961-1975 (DATA: USDA) 

R2
 Data Regresion Standard.

Country Cereal(s) Time 


Period Transform. Coef cients Errors
 

In '000 MT, KG/HA, or Logso
 
+ A I B "A ''B, 

-- --- Production ---

868.0- -17.00 53.00 6.00 .39
7. Mali Millet 61 

8. Mali Rice 61 logs 5.0 -15.00 .15 .07, .25 
9, Mali Total 61 - 1,123.0 -20.00 57.00. 6.00 .44 

10. Niger millet 51 -4 431.0 .6.00 '31.00 2.00 .25
 

11. Niger Millet 51 ' logs, 5.9, ..14 . .11 .04 .30 

12.' Niger Rice 51 - . ,-6.0 1.90, 2.70 .20. .83 

13. Niger Rice 61 - 7.0, 3.00, 4.00 .40 .74 

14. Niger Rice 61 lose, -. 1.9. .70 , .'20 .10 .77 

15, Senegal Sorg./Hill, 51. ,- 269.0 13.:00 35.00 2.00 .58 
.30 .37
16. Senegal Maize 51 - 17.0 1.00 5.00-

17. Senegal Maize 51 los 2.5 ,- .39 .17 .07 .59
 

tice 51 - 57.0 2'2.00 11.00 1.00 .2918. Senegal 

Total 51 '- 342.0 17.00 48.00 3.00 .54 

20 Senegal Total, 51 lois, 5.7 ;26 .12, l .05- .55 
19. Senegal 
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TABLE A6 - CONTIIE)
 

SAHEL, CEREALS PRODUCTION AND YIELD TREND ANALYSIS:' SUM0A oF REGRESSION AIUALSIS 
''(INCLUSION OF R2 .25a) 

PART B: 1951-1975 and 1961-1975 (DATA: USDA) - CONTINJU 

Country , Cereal(s) Time Data Regression Standard R2 

Period Transform. Coefficients Errors 

In 1000 )fT, KG/HA, or Logo 

__ 	 _ A 
-7Production 

51 - 192.0 7.00 22.00 1.00 .4821. Upper Volta' Millet 

22. Upper'Volta, Millet 61 loge 5,5.5 .13 .12 .06 .25,
 
23. Upper Volta 	Sorghum 51 -- 3361.0 13.00 50.00 3.00 .41 

51 los 5.6 .27 .13 .05 .52
24. Upper Volta 	Sorghum 

25. Upper Volta 	Rice 51 - 15.0 1.00 3.00 .20 .65 

26. Upper Volta, 	Rice 51 logs 2.2 '.48 .11 .04 .85
 

27. Upper Volta 	Total. 51 -- 639.0 21.00 74.00 5.00 .43 

28. Upper Volta 	Total 51 los 6!3 .22 .12 '.05 .49
 

29. Sahel (4)c 	 Sorg./Mill. 51 -- ,303.0 35.00 138.00 9.00 .38 
30. Sah~.l'(4) 	 Sorg./Mill. -51 loss .45
 

31. Sahel (4) 	 Rice ' 51 -- 230.0 4.00 18.00 1.00 -.34 

32. Sahel (4) Total 51 - 2,707.0 41.00 162.00 11.00 .38 
''33. Sahel (4) Total 51 logs 7.8 .12 .07 .03 .45 

....... Yield
 

34. Mali Millet 61 - 773.0 -14.00 59;00 6.50 .27 
-2800 116.00 13.00 .27
M35.ali 	 Maize +'61 -- 1,1510 

Total 61 -- 958.0 -18.00 49.00 5.00 .4536. Mali 


37. 	Niger Sorghun 61 - 695.0 -17.00 53.00 6.00 .41 

Maize 51 -- '851.0 -15.00 64.00 4.00 .3438.,Niger

139. Niger Maize 61 	 791.0 -26.00 56.00 6.00 .57
 

40. * Niger Rice , 51 - 515.0 71.00 187.00 13.00 .58 

logs 7O -.26 .18 .09 .38
.41.:' Niger Rice 61 


Total 51, --' 614.0 12.00 51.00 3.00 .35
-42., Niger 

43. Niger Total 51 logs 6.3 .14 .09 .04 .40
 

44.:Senegal Sorg./Mill. 51 ,-- 383.0 8.00 32.00 2.00 .35' 

*,45. .Senegal Maize 51 1,096.0 -15.00 62.00 4.00 .37 

,'-46. +,UpperVolta Rice 61 logs 6.5 .16 .10 .05 .44 

47v ,Sahal (4) 	 Rice + 51 , - 829.0 20.00 58.00 4.00 .53 

48. , Sahel (4) 	Total 51 logs 6.5 .06 .05 .02 .24
 

SOURCES-, IB),"USDA.
 

* aLog transformations included only,if,R greater than that for nontransforued. 

bfoductoi, yield- and time, transformed to los. Regreasion coefficients and 
standarderrors, for any particular.santd-rop. year, can bbe re ansfored by anti-logs. Pro

,ductlon equation would therefore be In form: Prod - anti-log (a) * t1isi 

'Less Chad and Mauritania. 



TABLE A7
 

PEARS N CORRELATION CQEFFICIENTS FOR-SABEMIA MILLET, SORGHUM
 
AND TOTAL CEREAL PRODUCTION, 19511975
 

Niger Senegal -Uper Volta-
Country -'Cereal(s) -_____-

1. 2. 3. 4. 5. 
__ 

6. "7. 8. 9. .10.--

I. 'Mali Mill.,Sorg. 1.00 
2. Mali Total .97* 1.00 

3. Niger Mill.:. =,--28, .24. -1.00  -
4., Nliger Sorg. . .. .46* .49* ".53* 1.00 



5. 'Niger - Total 35* .35- .95* .77* 1.00'_ 

6. -Senegal Mill.ISorg. .03 " .12 .42* .04. .38* -.00
7. Seniegal ',,Total ,O9 .17 .46*, .09 .43* '.99i 1.00
 

8 Tjpper Volta Mill. - .07 .11 
 .57* .11 .50*- .68 . '.68# 1.00 
-


_ 9; -Upper Volta ,Soig. -.05 .02 .59* .,.16, .52*' .70 .0* ;8* 1.00-10. - Upper Volta Total- .01 .07 .64* '.19 .57* "40 .71* .90* .97* 1.00 

SOURCE: Computied from USDA data series._
 

NOTE: Coefficients with 
"~"significant 
 at .05 or better.
 



TABLE AS
 

PEARSON CORRELATION COEFFICIENTS FOR SAELIAN MILLET, SORGN
 
AM) TOTAL CEREAL PRODUCTION, 1961-1975
 

Country Cereal(s), Chad Mauritania Mali Niger Senegal Upper Volta 

1. 2. 3. 4. 5. 6. 7. 8. 9. 10. . 12. 13. 14. 
I.- Chad Mi 1. /.Sorg. l1.00 

2. Chad Total .99* 1.00 

3. Mauritania Hill./Sorg. .61* .64* 1.00 
4. Mauritania Total .60* .62* •99* 1.00 

5. Mali Hill./Sorg. .67* .68* .73* i72* 1.00 
6. Mall Total .71* .73* .75* .75* .98* 1.00 

7. Niger M£11. .21 .26 *59* .60* .48* .49* 1.00 
8. Niger Sorg. __.64* .67* .68* .68* .69* .72* .71* 1.00
 
o Niger Total .37-- .42 .63* .64* .61* .63* .94* .90* 1.00 

10. Senegal MU./Sorg. -.15 -.13 .15 .16 .07 .17 .16 .08 .17 1.00 
1. Senegal Total -.09 -.06 .30 .30 .17 .26 .26 .16 .26 - .98* 1.00 

12. Upper Volta ill. -.17 -.14 .11 .12 .01 .04 .64* .29 .54* .33 .36 1.00', --
13. Upper Volta Sorg. .14 .15, .20 .21 -. 18 -. 06 .22 .28 .25 .39. .39 .61" 1.00 
14. Upper Volta Total - .10 .13 .22 .23 -.08A .00 .42 .35 .41 .39 .41 .80* .94* 1.00
 

SOURCE: Computed from U.S.D.A. and. I.B.R.D. data series. 

NO/:o Coefficients with "*" aIgnlf ant at .05 or better. 
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APPENDIX B
 

A COPARATIVE ANALYSIS OF PER TON STORAGE COSTS
 

FOR ,BULK-SILO AND BAG WAREHOUSE GRAIN STORAGE
 

The grain storage cost structures analyzed below are based on cal

utlations made by Pattinson [1975] for Niger in 1976.,, They are derived
 

from alternative plans for a 42,000 Mr emergency stock to be held in
 

four locations in Niger: Zinder (6,000 MT),'Maradi (5,OOOMT), Birni
 

N'Koni (i4,500 MT) and Dosso (16,500 MT). Costs are averaged for
 

storage centers of differing size with construction and operating costs
 

also varying by location. These figures are suimaized, aulyzed, and
 

compare with alternative estiimates' f6r illubrative,purposes. Actual
 

costs for storage investment in any Sahelian country would have to be
 

carefully calculated to take into account locational differences and '
 

changes in construction, equipment and input costs.
 

Pattinson estimated the overall construction and equipment costs
 

for an underground silo system (silos of a horizontal, semi-cylindrical
 

type, two-thirds underground) widely used in Argentina for wheat stor

age, and a conventional bag warehouse system. His figures are given'
 

in Table Bl, accompanied by references to other cost: estimates in'
 

Table B2 and comments on particular technological 6mponentiKwhich
 

might be further'investigated in given country enyironments by,Joint 

teams of civil engineers and economists. These aggregate costs"are
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TAELE B1 

AGGREGATE 	 NVESTMXNT. COSTS PER METRIC. TO(IN' CA FRANCS 
PER MT),-FOR SILO AND BAG WAREHOUSE', 

-,.Silo B,,BagWarehouse 

'Construction 21,983a 15 ,560b 

Equpment 4 ,859c 1,32 8d 

Total,i. CFA 26,842 CFA/MT 16,'888eCFA/MT 

,,,Total in $US (107 US/MT)e ($68 US/MT)e 

Total with 	Cost
 
($188.US/NT),'of Grainf "' 	 ($227 US/MT).,.I 1,, 

Includes'silo construction, civil workis, fencing, elecrical
 

hookup, and silo elevator/control tower.,.
 

bIncludes warehouse construction, civil,.works, electrical hook

up.
 

c
'lcludes conveyors, dryer/cleaners, tractor and wagons, tele

,.scopic grain elevators, control equipment.
 

dd
,"Includes pallets, scales, dollies and electric conveyors for
 
.stacking sacks-based on 5mestacks and 2.5 MT/ 

2 .
 

$US.= 250 CFA francs exchange rate.
 

Assimes grain purchased at 30,000 CAYMT. 



TABLE B2 

OTHER- COST ESTIMAES 

- Source Country-
- Silo 

Type 
Storage 

of System, Cost/ 
Co L 

Haik [19761" 

Lopez-[1971] 

Pattinson [1975] 

Mali 

Mauritania 

Niger 
-

Above ground metal silos with loading elevators 

Argentine underground silos (costs adjusted for 
inflation) 

a. SOTRAMIL above ground metal silo ith full 
bulk loading equipment 

b. "Cyprus silo" used in Kenya for emergency 
stocks, costed for Niger-

-

$240/, 

$82/HT

$227/MT'1 

$40/PM 
$40/MT-

Auffret :[1974] 

Creuipelandt,[1974] 

Chad 

Chad-

-. 

Bag Warehouse Storage 

Size-of warehouse: 
400PM 
600 MT_ 

1,000 PT 
Working average 

$91/PM " 
$86/MT' 
$81:/M 

$96/T. 

Haik [1976] 

IBRD [1975] 

Haxon [1976] .-

- Pattinson [1975] 

-

:-

Mali 
Ivory Coast 

Sahel 

Chad- . 

Niger 

Traditional bag warehouse 

Working- average -

Proposed new warehouse construction.,. 
1,000 "- . 

250 PM 

AID financed bag warehouses (1974)-' F, 

$60/M 

$110/M 

-

$140/PM 
$192/T 

$48/M 
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ol6lowed by, a detailed, "Annotated" breakdown of annual' storagw, costs 

as:,'estimatedby Pattinson,. again with-references made to alternative 

ietimates and, particular. technological assumptions whidh need-further 

stud. 

Tichfiological Comonents
 

There are a large number of possible'technologies ;for both-bulk.
 

and.,warehouse storage. These technologies involve differences in the
 

size and,'spatial configuration of the structure, in construction tech

niques and materiils which can be used, and in mechanical and,other
 

operating components to b&,employed with the structure. In addition
 

to'the operating costs of'each structure (explored below) as it func

tions within an entire grain storage,system, comiparison among alterna

tive,systems should take account construction costs, the durability of
 

the structures 'and associated machinery, and physical performance cri

° 
teria such as capability to insulate grain from heat, moisture and
 

attack by insect.s and rodents.
 

Reflecting a wider range of technological alternatives, there is 

greater variation in cost, among alternative bulk silo systems than 

there is'among alternative bag warehouse systems. (This is true even 

without taking into accountthe wide-variety of small-scale--up,to 

10MTror so--bulkstorageitechniques employed at the farm or village 

level)" The' "Cyprus! SiloV" technology represents the-cheap end of the 

bulk silo investment continuum,for units holding tup, to 1,500 MT.' Above,
 

ground masonry or metalsilo,systems.-with fixed .elevator structures
 

are,representativeof the~other'endbf the continuum of technologies' 

wiih respect to initial,'investment cost., ,The "Argentine Silo" ,system
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proposd'by Pattinson aid Lopez appears' to be an' intermediatei system 

'ifi te of constriuction cost and technological ,complexity. 

onventional bag warehouses capable',of 'hldiig,at 'least 1,000 MT
 

Wppear to involve a'minimum investment expenditure ofM$70 to6$100 per 

Mr ($190 to $220 including grain purchae 'costs)'t 1976 price levels 

for the structure and equipment. Pattinson proposes the use"of elec

tric 	conveyors to stock grain sacks in'5 meter piles. While account-

I/ 

'ing for only 1/5 to 1/4 of the initial equipment investrient, this ele-


Iment deserves further study, particularly'concerning 'costs of mainte-,
 

nance, repair and the operational consequences of conveyor breakdown.
 

Annual Operating Expenses
 

For both systems the following annual cost categories are included
 

by Pattinson and summarized in Table B4:
 

1. 	Amoritzation of capital is calculated on the basis of a loan at
 

3 percent interest repayable in equal annual installments over
 

40 years for storage structures and 10 years for equipment.
 

These costs could be eliminated, of course, if the capital were
 

provided on a grant basis.
 

2., Depreciation costs are based on the following life expectancies:
 

silos--structures and grounds, 40 years; control tower, 25 years;
 

electrical system and fencing, 10 years; grain handling equipment,
 

l0.years; ,,weigh'bridges, 7 years;, tractors and trailors, 4 years
 

and warehouses--structures and surroundings, 40 years; pallets,
 

dollies and conveyors, 7 years; scales, 5 years.
 

3. 	Interest on capital held in stored grain is calculated at 8 per

cent'of ;the purchase price including transport-to the storage site.
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ald ,pnersonlfl1nV 

'4.,,IfHauagement, is calculated for the storage, center, ,, only, 

and',total porsobnngd1for ,M2000 MT vary sIbstantially between the 

two,systems',,(see,Table,B3). 

',5. Maintenance in both 'systems is :calculated at 2 percent 6f-capital 

cost per year .for structures rand 5:percent, for equipment. 

6. 	-Handling,is calculdted as the cost of-temporary workmen-lohding
 

and'unloading sacked-grain either to the silo bulk handling equip

,ment or intoand oit of warehouses. iFor 'the silo sygtei, if 'a
 

, thre-year 'rotatidn,-is used, 281-000 MT must be handled each year 

at-l00 CFA/MT-and :14,000;MT,muut be sacked, also at 100,CFA/HT. 

In the warehouse system a two year rotation with 10 percent re

sacking every year-is -assumed'*singthe same costs.
 

7. 	 Energy costs considt ofelectricity (at'30 CFA!/kw)'and gas-oil 

(70 CFA/liter)-for'the silo system and electricity costs alone 

for the warehouse system. 

'8. Losses are estimated to be 0.1 percent per year for the silo sys

tem and 1 'percent:per year 'for the warehouse system. 

-9. 	Sacking dosts for warehouse stdrage includelthe opportunity dost
 

of capital invested in sacks and a-repladement cost for worn
 

sacks. Although 'Pattinson does,'not d,'so, it'wbul d sebi legiti

mate to inclUde ,some saciing 'dost for thie ,sio system dlince
 

14,000 'MTmust be sacked _for 'rota ion into the cbmerial 'graih 

system. I, 'therefore, "assume 'a"cost of '85 'CFiAMT 'for the silo 

system. 

;110. *Pest control is ' gfecessaryrforrain in bagwarehousesyid the
 

costs include chemical (e.g.,-phostdxin), amort iation'of fumi

gation tarpaulins.'and',labor. -It is asuid".hat'.. is.i'not
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TABLE B3
 

ALTERNATIVE PERSONNEL COSTS
 

Type of Personnel Storage System Employed
 

Silo Warehouse Ia Warehouse ,1a
 

Warehousemen 4 28 8
 

Mechanics 4
 

Weighers 4 4
 

Laborers 8 56 32
 

Drivers 4
 

Watchmen 4 28 8
 

Total personnel 28 112 52
 

aWarehouse I represents Pattinson's estimates based on one
 
warehouseman, two laborers and one watchman per 1,500 MT. Using
 
four storage centers, Warehouse II represents this author's esti
mates of alternative annual man-year labor equivalents. These are
 
reflected in costs below.
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,necessary for silo storage since insects are controlled throuhg,
 

jasphixiation. 'The costsyfor this item appear high -to this :author.
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TABU 34 

SUMUA OF-TOTAL ANUALIZEDSTORAE COSTS (IN CFAM), 

Item 

1. Amoritzation 
Structures 

Equipment 


Sub-Total 

2. Depreciation
 
Structures 

Control Tower 

Electric, Fencing 

Grain Handling 
Scales 

Tractors, Trailors 


Sub-Total 


3. Interest 


4. Management 

(Warehouse II)a 


5. Maintenance 


6. andling 


7. Energy 


8. Losier 


9. Sacking 


10. Pest Control 


Total CPA 


Total $US 


Alternatives
 
CPA 

$US 


aCalculated by author.
 

bCalculated by author.,
 

Silo 

952 

569 


(1,521) 

514 

25 

80 


595 
263 ' 
41 


(1,518) 


2,400 


165 


683 


100 


86 


30 


($85)b 


0 


6,588 CFA/MT 


($26.35/MT) 


(6,673 CFA/MT) 

($26.69/ll) 


Warehouse 

674
 
156
 

(830),, 

389
 
-L
 
-

180 

- 14
-

' (583) 

2,400
 

456
 
(298)
 

378
 

110
 

2
 

300
 

260
 

375
 

5,694 CFA/MTc 

(022.77/11.) 

(5,536 CFA/1T) 
($22.14/14T)
 

Cyery close to estimatelof 5,800 CPA/KTtotal annual cost,for inter-annual storage 

derived by,Haik, e't al. (1976] for bag warehouses in Mali. His estimates of 9;100 CFA/KT 
for silo storage.is much higher but is for's noncompatible technology. 

http:storage.is
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,TABLE ,B5 

MIA. STiAGE- COS LESS, RTIZATON AND,, INTERESTa 

Sij".to . ."Warehouse' ',RD"I 

IBD 

CP.2p667, 2,464','415
 

SS t10.67, ,,,', 9.86-w : 16".60", 
M 67,,,,- l+.60, 

,",-aif itims 3, ind -3' iniTable B4 are removed 'foiii the. annua1 
'costs above,. then.,the ;resulting,,totals,,are relatively low compared"
'toa,,.similarWorld Bank ,estimate (IBRD' [1975,. p,"23J), for,aninual'., 
Iwarehose cos.s4 -, , 
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