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A. Viewpoint. 

Arid and semi-arid lands comprise one-third of the 

earth's land surface. but their capacity to support an equal 

percentage- of the world's population is severely limited: 

In some cases, aridity has posed a formidable barrier to 

development although in some areas, tenacious millions have 

adapted to aridlty -- to flourish with it when it flourishes, 

but to suffer its dire consequences. The people of the eight 

Sahelian nations of-Chad, Mali, Mauritania, Niger. Senegal, 

Upper Volta, Gambia and Cape Verde Islands have faced this 

route. This report attempts to advance a strategy by which 

man through technology, training and management. can, as a 

process of adptation. transform a large marginally viable area 

into a land capable of _sustaining an increasing populati"on • 

./ This strategy implies that with today's know-ho~ direction of 

/ development Obj~ctives~ ~ell as the means toward attaining -

these objectives, can be projected into the remaining quarter 

of the twentieth century in order to stabilize the climatic 

effects which the Sahel poses to man as his numbers inc-rease 

and demand more from his environment. 

The prolonged drought of 1968-1973, the most severe 

in recent times, brought to the attention of the world that 
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there were close to 25 million people living on the brink of 

calamity; The drought also called to the attention of leaders 

of both the African Sahel ian nations and the international 

donor community that if droughts were cyclical, rehabilitation 

and recovery efforts were merely "holding" operations until 

the next drought. Unless there was a significant response 

from the land and peoPle~~OUght-related disasters would be 

chronic and economic growth and development would be nil. 

In the wake of the most recent disaster/the Age~cy for 

International Development engaged a multidisciplinary group of 

experts ~ss~mbled by the Massachusetts Institute of Technology 

(MIT) to initiate the development of a conceptual framework, 

which could be used to a'ppraise future ,long-range assistance 

strategies for the Sahelian region. The group drew several 

conclusions. First, it concluded that the recent drought was 

not indicatiye of an over-all climatic change and that the 

region must expect to cope with recurrent droughts of random 

frequency and varying intensities and at different locations. 

Second. the current loss of human lives and livestock and the 

region's increasing desertification resulted primarily fr~m 

an overstressed, frail ecology; all the drought did was to 

accelerate the occurrence and intensity of these conditions. 

Even without the drought, given pressures from livestock and 

population at the time of the drought, the 'region woul~.have 

http:indicati.ve
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encountered the same problem within a decade or slightly 

longer. Third, and probably the most significant conclusion 

affecting the future of the Sahel, the MIT group found that 

" .... wi th the known resources and under varyi ng l'a i nfa 11 con-

ditions, it is possible for the region to support the popu

lation projected for the year 2000 on a sustained basis." 

Here;n lies the basic optimistic note upon which the 

African Sahelian nations and the international donor community 

can hope for an era of positive economic development and 

improvement of the quality of life (jf the Sahel ian peoples. 

But the technological solution requires will, planning, 

training, resources (both external and internal), and time, 

without guaranteed positive results. No perfect solution can 

be advanced. Development is evolutionary, but has to be 
. . 

planned by human beings for human beings. There will be risks, 

risks which may have dire consequences on the·land and people. 

For this reason, projected goals must be negotiated, real.istic·,. 

and most of all desired by those who must live with their con-

../" seguences. Most of all, planners must be viSiOnaryctbut tiumble·. 

B. External Donors and African Regional Organizations 

Assi'sting the Sahel ian Countries. 

This report reflects an initial, intensive undertaking 

by the Agency for International Development to present to the· 
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Congress a proposal for developing a long-term comprehensive 

development program for the Sahelian States in West Africa. 

The countries of the Sahel have been visited; views of African 

government and regional organization officials have been 

sought, and meetings furthering coordination ~ave been held 

with the international donor community. 

Positions taken and recommendations made by A.I.D. in 

this report are 'believed to reflect the general views of the 

Sahel ian States and the other donor organizations. Sectoral, 

economic and other reports prepared by international, bilateral 

and African regional organizations have been referred to . 

extensi~ely by A.I.D. in preparing this repor~ and selective 

utilization of data has been employed. 

Three major external organizations that are participating 
~ 

in assisting the Sahel ian countries are the Fond European d¢ 

Developpement (FED), United Nations (UNDP, UNSO, FAO, OSRO) and 

the International Bank for Reconstruction and Development (IBRD). 

The Club des Amis du Sahel, which lS designed to help <-_.-- -

coordinate external donor assistance. is in early stages of devel-

opment. Major African regional organizations currently in 

existence and functioning are the Permanent Inter-State Committee 

for Drought Control in the Sahel (CILSS), the Niger River Com

mission (NRC), Lake Chad Basin Commission (LCBC), and.Orgpnization 

./ pour 'it( Mise en Valeur du ,Fleuve Senegal, (OMVS). 
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Bilateral country donors include the United States, 

Canada, France, Germany, Netherlands, OPEC countries and 

Kuwait Fund for Economic Development. The USSR and the 

Peoples Republic of China are also donors. 

Of current interest is the Club des Amis du Sahel. 

In October, 1974, the U.S. held preliminary discussions 

with the French Aid Organization (FAC) and members o'f the 

Organi zati on for Economi c Cooperati on an'd Development (DECO) 

to advance the idea of institutionalizing sufficient flows 

of external resources to,the Sahel in order to address 

.fundamental, long-term problems of ttie Sahel and bordering 
, , 

areas. As a result of these talks, AID 'and FAC requested 

th'e Chairman of the Development Assistance Committee (DAC), 

to convene an informal meeting of 'donors involved in' the 

Sahel. 

On January 30, 1975, the DAC called an informal 
, oP~~ 

meeting in Paris of OECD members, ~States and the IBRD., 

A consensus emerged out of the meeting in favor df some 

form of coordinating body which 'would be concerned with the 

long-term development interests of the Sahel. The DAC 

Chairman was instructed to consult further with Sahel states 
. 

to determine their interest in such a body. An outline with 

an initial conception of a Club des Amis du Sahel, a type of 

consortium or consultative group of donors and recipients, 
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was designed by the French and subsequently presented to the 

CILSS (a reg,iona1 organization designed to coordinate the 

efforts and programs of the Sahel States) in March 1975. The 

CILSS reception of the idea of a Club was at first cautious~ 

but generally favorable. Its concern was that it should be 

non-operational and not impinge on the respective roles of 

present governments and CILSS. Delegates returned to their 

governments to discuss the matter further. 

Throughout 1975 discussions within the DAC continued. 

A fledgling staff comprised of an American and a French 

national, both seconded by their respective governments, were 

assigned to the DAC to work out the structure ·of the Club. 

Further ne90tiations with the African nations followed, and as 

the idea evolved there has been a net avera 11 pos iti ve 

attitude toward the Club. The details and preliminary princi

ples of the Club were discussed at the December, 1975 meeting 

of the CILSS in Nouakchott and it was decided that the first 

full meeting of the Club des Amis du Sahel would be held at 

the end of March, 1976 in Dakar, Senegal. The present concept 

of the Club is that it will be primarily a policy-making, 

coordinating body for the donors working together with CILSS 

and its members. 

.'. 

" 
, ' 
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C. The Purpose of This Report 

At a stage where the international donor community 

and the African Sahel ian nations are trying to define the 

strategies and institutional set-up for planning and resource 

transfers, the Congress has aSKed the Agency for Internati9nal 

Development how it would plan for a long-term comprehensive 

development program for. the Sahel and other drought~stricken 

Africa~ nations. 

The Congress 'added Section 4948 to the 1975 Inter

national Development and Food Assistance Act.instructing the 

~ President to begin such planning immediatel~ in consultation. 

'/. with the inter~atio~al do'nor community and~ participation of 

the African countries. Five million dollars has been authorized 

to be used to initiate 'this planning. The Congress reques~ed 

the President to sUbmit to the Foreign Relations and Appropri

ations Committees of the Senate and the International Relations' 

and AppropriationS Committees of the House of Representatives not 

later than April 30, 1976, a comprehensive proposal for develop

ing a long-term comprehensive development program for the 'Sahel 

and other drought-str~cken African nations. This report repre-' 

sents the fulfillment of this requirement. 

While the report focusses on the eight Sahel ian States, 

A.1.0. fully recognizes the serious, impact felt by other ,African 

countries because of the regionwide dislocations, from the drought 

and the pervasive impact on the economies. Other countries, how-



-8-

ever, have suffered from isolated drought conditions over 

the past few years and generally these droughts have not 

fundamentally altered their development plans. By concen-

.~ trating on the Sahela(AID is better able to work within a . 

defined area, suggest a strategy and identify measures to 

follow to help raise the economic level of this most 

seriously affected region. At the same time, it becomes 

clearer that there are similarities between the Sahel ian 

States and other drought-affected African countries which 

can be addressed in a like manner and thus these other 

countries will benefit from projects identified in this report. 

Specific country adaptation will be required because of 

localized national problems, but replicability is possible. 
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D. Conclusions of the Report 

. Any attempt to design a development strategy for the 

Sahel ian region must be couched in an extended time-framework. 

Neither the human capability nor physical infrastructure 

exists in any modern sense which would allow for near-term 

optimism for economic growth. Manpower trained in the most 

rudimentary of agricultural technologies is so thin· as to be 

virtually non-existent. Roads are so few as to eliminate vast 

regions of the Sahel from anything but ·traditional commerce. 

And capital is so limited that developmental activities cannot 

be financed without substantial external donor .assistance. . . 

Recognizingthis, the question is .posed, "What do the 

'people of the Sahel seek?" The answer is obvious for they 

desire the same thing people all over t~i~ earth s~ek~-- a better 
. iJMJ-~~,..........' . 

life for themselves,anO their children~ This is so simple 
~ ~ . 

a wish, yet in ~he Sahel, as in other underprivileged parts of 

the world, so difficult to attain. Translating this wish in:to 
. . 

development terms, these people seek economic growth, a growth 

which is compatible with and relevant to them and their life 

style. The challenge is out. These people seek improvement of 

their economic situation and the donors have the wherewithal, and; 

it is hoped, the will to help. The long term development goal, 

then, is by the end of this century to broaden and strengthen 

the capacity of the Sahelian countries to expand their'product~on 

of goods and services while they minimize the risk of severe 



deprivation due to drought and their dep'endence upon the rest 

of the world for a continuing transfer of material and human 

-resources on concessional terms. (-fl)""'~ ~ 
,u.J.~W(.I1 -If" 'L<e ~ 

As part Of this goal, each member of tlie-population should 

be able to enjoy a standard of living which includes an adequate 

level of nutrition and health and an education preparing him to 

cope effectively with his changing environment. III additiel'l' to 

bui 191 IiY Lhe hUllian -reSiltlt'Ce base, thm-e-:-sI!ecr"kl-a.l.se-ee-a-R-
..,), -'- , 

i.ncrease if! the aVai1<rbt'M~matef.i~s.te all extCflt 

~~e lIIailiteliance ef- a substalitiaHevei-of 

nutri ti efl aJl(F hea-Hh-aml-a-R-eduG-a-t-i.oI1-p.r.epa~eepe 

effect; vel-y-wt1:-h-h-i-s-chang-ing--en-v.]·l'anmen.t. In -add-i-t-i-on to bu'; ldi ng 
..- -

thC'"_human~-resource -base-;'*here _shoul d also be an increase in the 

ava.ilab.i.l-i-t-y- o1'~-material resources to an--extent which will permit 

the maintenance of a substantial level of savings and investment 

and of essential government services. Finally, though there may 

still exist a need for foreign assistance in the year 2000,-the 

countries should have resources sufficient to reduce significantly 

the concessional element of that aid and to plan toward a time 

when this dependency can be substantially eliminated. 

The proposed development strategy to reach this goal is an 

integrated program which seeks primarily to maximize development of 

the agricultural sector while moving ahead simultaneously to improve 

other supporting sectors (education, health, infrastructure) in 

recognition of the fundamental interrelationships between them and 
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agriculture. Ninety percent of the people of the Sahel are 

engaged in agriculture, and Y'oughly forty percent of the 

region's GNP comes from this sector. The impact of the rural 

area is pervasive in eveY'Y facet of life ,!Ind though much 

agricultural activity is today on a subsistence level, it 

clearly offers the best hope for development. It is firm!y 

believed that whatever else is done in other sectors, priority 

must be given to supporting the development of the agricultural 

sector. 

Within agriculture, the strategy proposed is to increase 

production of both food and cash crops through the intensifi

cation of dry land agriculture, employing greater utilization of 

relevant technology. At the same time. there should be a long

term commitment to studying the quantity and quality of ground, 

~ and ~ater resources. Water is a vital. scarce commodity 

in the Sahel ian area, and its optimum utilization (whether'it be 

for irrigation, power or navigation) must first be determined 

before any major, irrevocable commitments are made. 

Development of all other sectors, with perhaps the exception 

of minerals svel'j>'l/nel"e and of manufacturing and tourism, should 

evolve by complementing and contributing to agricultural develop

ment. This will not only most effectively achieve current national 

objectives but also lay the foundation for subsequent industriali-

zation. With regard to mineral extraction, possibilities exist for 



substantial economic resources,. but to date too little is 

known about this sector to make it the majqr near-term 

vehicle for development. 
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GOAL, STRATEGY AND SECTORAL CONSTRAINTS 

AND ACTIONS 

~------------~------------------~--------------------------------------------------------.------

LONG-TERM GOAL To broaden and strengthen the capacity of the Sahel ian countries to expand their product 'on 
of goods and services whil e they minimize the risk of seVere deprivation due to drought ".j 
their dependence upon the rest of the world for a continuing transfer of material and hu .~il 
resources on concessi anal terms. 

------+--_._----------------------------- ----.-
DEVELOPMENT 
STRATEGY An integrated development program which seeks primarily to maximize development of the 

agricultural sector while moving ahead simultaneously to improve other supporting sector~ 
(health, education, infrastructure) in recognition. of the fundamental interrelationships 
bet~leen them and agriculture. 

----------~--------------~--------------~--~-------------------------.----- \ 
SECTOR --- DEVELOPt~ENT CONTRAINTS COURSES OF ACTION 

1. Physical Constraints: Dryland Agricultur 1. Development of a Technical Package: 

..... 
\1\1 , 

I , 

Agriculture 

/Grain 
ifo 

a. Rainfall: Quantity and~egularity of 
distribution 

.{-
a. better weather foreca~g, optimal lise ./ 

of rain, exploitation existing water r'esGutce.~ 
adequate storage, irrigation. b. LOVI Soi 1 Fertil i ty 

c. Inefficient plant photosynthesis 
d. Pests and insects 
e. l.0\~ farm technology 
f. Post harvest crop losses 
g. Lack of crop diversity 

2. Marketing Constraints! 

a. excessively large price pifferences, 
betvleen di stricts. 

b. lack of storage.to hurdle drought 
c. lack of roads for inter~regional 

distribution 
d. lack of use of price as incentive 

.to product i on. . 

b. Use of phosphates, low-cost nitrogen, sQl~cte~' 
crops and varieties, potash, mixed fat Jin9. 

c. Research to improve photosynthesis. 
d. Pest control, seed pI'otection (insect~ and 

birds) and fungal and bacterial disea:~s. 
e. Supply approprj.ate 1 evel technology to fa 1',])5, ../' 

f. Better resistpnt varieties and storage. ~ 
g. Develop new cash 'crops, new varietias, 

. ser~lve. /" 
i. Development of viable extension"for del i'iery. V 

2. Marketing'Policies 
~~te...rt;' (j.oV'efYlI\I\.f!.\'lt r'(':''-'~ \-o\~i . 

a. ~illpJ:\a~ goverAmeJ:l.t:-ixl-ter..v.eR-t--'k>f1.s 
t.".1 
• 

b. encourage greater on-farm storage 
c. better feeder roadf} I\e;tlllfl'{'~' 

http:recognition.of
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JJ;!;V;!;W,'It!:N:r COlJS1'o'l,AmTS COUi.S;;; OF ACTION " -I 
------------~~~--~~~--------~----~--------~~~~~~----------------~~4 

1. jlr!sI;rtification: primarily localized due to 
ov,"rL,ro.zing and l'emoving vegetation--nolreal evidence 
of i:ID.:>sivc movelncnt of desert . . 

2. Ueforestation: serious removal of trees for 
fireuoorl, the major household source of energy, 
all,] :;;,lIo1,iflt; fish 

c \.) 'fI''''~ 
3. Unmana 'ed land use ..... need for planning of land 
liO in hi£.;hly populated farm areaS and in regions 

being opened for farming through the eradication 
of river dtseases·. 

1. Lar[;e insect and prcs'~rv2.tive damages of present 
yiuicio. LosGes in storage and marketing 

2. L;Jck of adequate fisheries management: a neglected 
sect,or with much nutritional and revenue pqtent,ial 

.. 
", 

'.' 

1. Forsstr,Y- services must be reinf'orced 
2. Training of cadres at all levels ~Ihich 

',neans support of shhOO~S in~rica '~'les:P 

3. Reforestation using proven varieties H'lie: 
can grow in various types of soils in the 
Sahel 

4. Integrate forestry activities into pl:'och!c; I,' :0 

agricultural and livestock activities throll:,h 
extension work' done in these two majol:' SUb-CiCC ~"'t'" 

b 

1. Set 'up flshing cooperatives to dfssemin~ t,': 
teclmical information, cl:'eate ~edit sources, 
and means of tr~sportll1g fish to market. 

2. support~g and ~anagement p~Ogl:'a;n3 
.i trf!:b:ad: a Util:.;::~i. 

, " 
, : 

, , 

\ ... 
~ 



HIFRASTRUCTURE 

/\. Transportation 

GOAL, STRATEGY AND SECTORAL CONSTRAINTS 
AND ACTIONS 

f 

DEVELOPMENTAL CONSTRAINTS 

~ Serious lack of adequate transportation 
infrastructure. equipment and management 

- Non-existence of objective, relevant 
criteria for economic evaluation of 
roads into undeveloped areas. 

- Inadequate maintenance capability and 
equipment facilities 

- Lack of management competence to operate 
r.ailroads efficjently 

COURSES OF ACTION 

- Study to develop new methods of evaluating 
economlC feasibility 

- Feasibility studies to identify sites fot' 
road construction 

- Study to determine maintenance costs and 
equipment needs, 

,- Proceed with design and construction of 
those feasible roads identified by CJLSS 

- Study railway systems with objective to ;'n
prove operations. management and techni c"l 
capabilities and determine equipment,neens 

---.-------i-'----------------f----:--------------., 
P" Tel ecommun; ca

tions 
Hhile the lack of a telecommunication is 
not now viewed as a major constraint to 
long-term development. several activities 
should be undertaken to sugport'develpp
ment of the agricultural sector. 

- Telecommunication networks to receive and 
relay hydrologic data should be built 

- Study to determi ne extent of tel eCOHln;u', ic 
tion network to serve needs of agricul tt,r 
extension service an.d public health sFvi 

a-
e 
c(' 

~ 

" ~ 
\ 

--.--'-----~~-------------------------~-------------------------------
C. Power and Energy 

/ 

D. Hater Resources 

- There is a need for regional coopera
tion and coordination of an energy pro
gram to plan for' long-term power deve
lopment 

- Growing sho,rtage of wood for use as a 
fuel 

, ' 

- Hater is 'a vital natural r~source in 
limited supply ~~ ~Jr.~~ 

- Lack of data on the qualitYA&f overa~l 
water supply 

- There is little water management or 
control ' 

ed - A power and energy SllrVey to be imp 1 ~mCl1l 
through each maj or ri ver bas i n commi '. s i"~ 

- A discussion on tree management W'ili be.t--i V 
discussed in the Agricultural Sector Uilcl~r 
Reforestation' 

- Undertake hydrometeorologic and hydroc,olo
gic .studies of river water and,.Jlv-~~d~~ir~ 

- Make D detailed basin':'~Jide ,mapi5ing surveys 
- Develop systems analysis and v/ater' resour<;E 

planning scheme 
-'Carry out, a basin-wide fishery study 



.lECTOR DEVELOPMENTAL CONSTRAINTS COURSES Of ACTION . . 
~'--------------~----------------------------------------~------------------------------------.-----. 

II. Education and 
Human RescHces 
Developme~l~ 

III. Minerals 

- No data on the relationship of ground
water to rivers and lakes 

- No data on possible impact from chan
ges in water regime and introduction 
of irrigation 

- Severe shortage of skilled manpower to 
implement major basin development 

- Curricula of formal system remains ori
ented to\~ard urban civil service 

- Acces?t. to education ...... 1 to cities and 
disfayors rural areas and w~.J>."'" 

-' III iteracy is 90% or hi gher 
- limited budgets restrict higher contri-

butions by gov'ts to education 
- Manpower statistics are inadequate 
- Acute shortage of trained administra-

tors 

- Limited and· superficial data on mineral 
resources 

- Limited transportation facil ities and 
lack of electric power restrain study 
and exploitation of resources 

- Improve staffing (both managerial a.;u toe!. 
nical) of each river basin commission ~': d 
carry out extensive training progral~s 

- Need reforms in primary and functjol:,ll edl: 
cation . 

- Expand non-formal educati on progran;s us in', 
for example, radios, extension proSjr;;ms, ,
religious and private institutions 

- Need specialized and managerial manr,ower 
training programs 

- Undertake preliminary mineral survey 

----------------j--------------------~------------~-----------------------------
IV. Health . Parasitic infections, malnutrition, 

diseases and general poor health limit 
mental and physical development 

- Contaminated drinking water 
- Shortage' of trained people, facilities 

and medicines . 

- Extensive training of physica~~, nu.-s,s, 
paramedical and administrat,'I«' persolillcl 

- Construct new and' renovate basic medical f<l-
.cilities . 

- Develop integrated rural heafth del ivery 
system invol ving vill age ~lOrkers, backstoprel 
by mobile operational teams 

- Variety of research programs on regions' 
maj or di seases 

- Develop and delivery maternal and chil~ 
health programs to rural areas 



II. LONG-TERM DEVELOPMENT GOAL AND STRATEGY 

The long-term development goal by the turn of the century is 

to broaden and strengthen the capacity of the' Sahelian countries 
lA-

to exp~nd their production of goods and services while they mini-

mize the risk of severe deprivation due to drought and their ,de-

pendence upon the rest of the world for concessional transfer of 

material and human. resources. ''';;-is goal can be ar.ticulated in 

three long-term objectives: 

1. A standard of living which includes an adequate level 

of nutrition and health and an education preparing the individual 

to cope effective1y'with his changing environment. 

V 2 .. T-Ilere SRGl:lla also be hp increase in the availabi1i.ty of 

material resources to an extent which will permit the' maintenance 

of a substantial level of savings and investment and of essential 

government services. 

3. Although there may still exist a need for foreign assist- . 
by year 2000 

ance/the countries should have 'resources sufficient to. reduce 

significantly the concessional element of this aid and to plan toward 

a time when this dependency can be substantially eliminated. 

These long-term objectives are consistent with those articu

lated by bot~ the African Sahe1ian nations and the international 

donor commun ity. 

A. Long-Term Development Objectives ~ff " 
Long-term development objectives ~the Sahel ian 

countries have been enunciated 'in various' development plans-and 
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were summarized at a Donor Conference sponsored by the Comite 

Inter-Etats pour 1a Lutte Contre 1a Secheresse dans le Sahel 

(CILSS) held in Bamako, March 1974: 

1) The mitigation of consequences of future 

emergencies. 

2) The attainment of self-sufficiency in food staples'. 

3) The acceleration of economic and social develop

ment with particular emphasis on the least developed. . . . 

countries. 

The International donor community, as it has expressed itself 

in various published documents, seems to have largely accepte~ 

these objectives but has given priority attention to en?urihg that· 

Sahe1ian countries become, self-sufficient in essential foods. 

There appears to be. some uncertainty, however, concerning 

just how self-sufficiency should be defined.' .A study done by 
. . 

SCET/SEDES for the French MinistrY of Bilaterial Cooperation appears 

to define it as the maintenance'of an improved standard of nutrition 

in all years, including those with drought as severe as was 

experienced in 1912-1915 or 1967-1973, without recourse to imports 

of essential foods. The United Nations Sahel ian Office; on the 

other han9f, in surveying various national plans, notes only that 

self-sufficiency in staple crops has become the major objective, 

without specifying under what conditions ·this i·s 'meant .to apply: 

http:i-s'meant.to
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In additi.on, they note that at least during the "medium term" 

recovery peri od, " ••.• the economi es of the Sudano-Sahe U an . 

countries will be greatly vulnerable to droughts. Even under 

the most optimistic assumptions, the recovery efforts cannot 

ensure that the countries concerned will be able to fully 

withstand the effects of possible future droughts without 

heavy external assistance." Finally, the FAD has stated 

that the problem of food shortage in the Sahel in time of 

severe drought should be solved with some form of institution~ 

alized international insurance. This would seem to preclude 

local storage of the very large quantities of grain necessary 

to hedge completely against severe drought. 

There is also a need to distinguish self-sufficiency in 

the region's dominant food crops, millet and sorgham, from that 

in foods like rice and wheat which form a smaller part of total 

consumption but which are growing in relative importance, 

especially in urban areas, because of taste preferences or their 

greater ease of preparation. Millet and sorghum account for a 

very small part of external trade in years of normal rainfall, 

whereas wheat and rice are imported in significant quantities, 

especially in Sengal and Mauritania, in nearly all years. It is 

clear that self-sufficiency in wheat and rice does not 
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exist for most countries .ut does for millet and sorghum 

in normal years. 

Finally, there is the question as to whether self

sufficiency should be defined for the regional as a whole 

or for each individual country. Since it is listed as ov 

priority objective in most of the national plans, we could 

conclude t~at countries see self-sufficienj(~as bein; defined 

at the national level. The donors, on the other hand, appear 

to think more in regional terms. 

Part of the confusion over the meaning of self

sufficiency in essential foodstuffs is due to a lack of 

explicit analysis of how each definition might be achieved. 

With imported grains, there is no real problem. The govern-

ments can regulate taxes, subsidies, or restrictions on 

impor~s in any way they wish (with due regard to problems of 

smuggling) so as to maintain a given domestic price. This 

price, plus any direct subsidies or development programs, can 

be adjusted to encourage increased production, and thus 

substitution for imports, of these grains. If production 

techniques are relatively inefficient, this may be quite costly, 

but there is little doubt that it can be done. If necessary, 



the governments can simply prohibit imports, thereby achieving 

self-sufficiency at a stroke (with exception again made for 

smuggling). This will cause the domestic price to rise sharply 

reducing demand and encouraging local production so that the gap 

previously filled by imports is eliminated. 

The problem ~s much more difficult with millet and sorghum. 

Farmers usually plant something in excess of their requirements 

in years of normal rainfall so as to have a hedge against loss 

when the rains are poor. The grain is stored on the farm at 

harvest time and consumed throughout the year. If it is a good 

year, there will be surplus stocks which can be carried over to 

the following year. Alternatively, if the. farmer believes his 

stocks are adequate, he will sell the surplus on the local market. 
setl 

In addition, he may be forced to ~ some grain at harvest time 

for needed cash. 

depress the local price, sometimes to very low levels. As a 
~--------, -,.,,----------= .--~.- .---~ ~-- =----- -

re'sult, the farmer is disinclined to expand deliberately his 
- ____ ~ __ ., - --'~-'--' - -'. T 

production of millet and sorghum as a cash crop. If rainfall is 
--<~'-

good, he wi 11 rece,i ~~ a. J.QW Pri c~; j fit is bad.., he. wi 11 need w+~ 

m~-t'of the grain he produces for his own consumption. Only if ~ 
he has very large stocks, can he maintain his consumption standard~ir~t~ 
and still have enough grain for sale to take advantage of high 

prices in poor years. 



Most studies in this area have indicated that seasonal 

~ storage of grain is accomplished reasonably efficiently, b¥j\ 

ei ther farmers or traders, a.:!-tI:Ieag.h-seasollal pt ;'ee-G;j·f.;feI'et'l4:i a 1 s 

tens to exceed 5 tor age costs ~-Q.f-unce-r-t .. a.'trl'~y-concerntng-

the total-amount of stored gfaiTrarrd-t~~wha~--the-p~iee is 

1 i-kely to-be-a-t-the-end-o-f=the..·seasen. Inter annual storage is 

clearly inadequate, as indicated by large differences in prices 
- -

from year to year. tt is-uot cleap·why-~4s is so. Fluctuations 

in, Yields are very large, and thus storage costs, partiCUil.~rl~=H: 
in the commercial sector, are quite high. But we do not know ----~~ 

why farmers in sO\1)e areas hold very large stocks, whereas . 

storage in othe~.~r;a;~~s much smaller in relation to need. 
~~d~ o~exee~t~QRall~ ~gwe~ do we find stocks which would be 

adequate to sustain consumption at normal level during periods 
tIk 

ofl1 prolonged and severe drought .. StieR as ~ occurred from 

1969 to 1973. 

Self-sufficiency in these food grains therefore already 

exists in good years. In poor years which may occur several 

times fn a decade there will be some hunger and mal_nutr~ition.~ 61:11; . J 

• / ' ~ AtA.eM. 

p€lefl~ e Qa"e-a4ap't~ttl'h-s i'taati,j~ W may be ab 1 e to a44 .¢;...~~ 

t~by reducing the imp~taR6e Qf a~ bottlenecks which inhibit ~ 

on-farm storage. Thus self-sufficiency-can be maintained. I 

In catastrophic years, on the other hand, the existing 

system is clearly inadequate to preserve self-sufficiency. The two 

major alternatives to massive deprivation during these years are 



/ 
1) to create public storage of food grain on a vast scale far 

beyond anything which exists in these countries today ~ ~ 

2) to build up foreign exchange reserves or to make other 

arrangements with the international community to import necessary 

food in time of emergency. Only the food required until imports 

can be obtained will be stored locally in these countries. The 

former option preserves self-sufficiency in even the worst of 

years. The evidence indicates, however, that it would be extremely 

costly and probably impossible to implement effectively for many 

years. 

/ 
, 

Because of the confusion concerning its meaning, the fll"S)(oiiiiate 

objective of self-sufficiency in essential foods might better be 

broken Qown into two separate objectives which are both broade~ in 

scope and consistent with the expressed desires of the countries 

concerned. The first of these objectives is to reduce economic 

as well as political dependence on the rest of the world. Although 

there may be disagreement over any particular manifestation of .this 

objective, at a minimum it would involve a reduction of concessional 

transfers of human and material resources from the industrial 

countries. The second objective related to self-sufficiency in . . 

essential foods, but proposed separately at the March 1974 meeting 

in Bamako, is to minimize the risk of severe deprivation of the 

population and deterioration of the natural environment. In particular, 

the countries want to ensure that their populations have adequate 

food and water, even in the worst of years and that their wealth of natural 



-------;:::resources and animal herds is maintained intact. To these two, 

/ , 

objectives we might add the third/proposed in Bamako; i.e., to 

accelerate economic and social development with particular 

emphasis on the least developed countries. As an economic 

objective this can be restated as the desire to increase living 

standards, both in the present and in the future, on ali,equitable 

basis. 

~ The reason for s~~multiPle objectives is that 

they frequently may be in conflict with one another. Thus 

.economic development requires making choices at. the m~rgin 

between present and future consumption as well as between growth 

and efficiency and equity.of income distribution. For example, 

some profitable innovations may involve some increase in risk, 

whil e measures taken to minimilZe risk can often be costly, in terms 

of growth and effjcieooy. Finally, the objectives of 

reduced dependency and minimization of risk would be in conflict 

if obtaining food from the rest of the world in time of 

emergency should prove to be a more reliable way of avoiding 

catastrophic loss than'local production and storage. 

\ 
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B. The Current Economic Situation. 

1r Present Living Standards and Recent Economic Growth. The 

countries of the Sahel are among the poorest in the world. As 

shown in Table 1, annual per capita GOP in,4 of these countries range? 

Tab1 e 1 

Indicators of Current Living Standards 

Chad Mali Mauritania N;-ger Senegal Upper Volta, 

GOP Ber 
Capita, 1972 ($) 85 

Labor Force 
~n Agriculture (%') 91 

Energy Consump
tion Per Capita 
1966, (kg coal 
~quivalent) 12 

70 

91 

21 

175 ' 120 285 70 

85 91 76 89 

53 14 145 

from $70 in Mali and Upper Volta to $120 in Niger. 'Mauritania, 

with $175 per capita is more favored only because of its rich \~~, 

ore deposits. Neglecting revenue from this source, its per ' 

capita GOP is only $125 per year. Furthermore, at current rates 

of exploitation these high-grade deposits will be exhausted by , 

1983, though it may be feasible to mine 'other low-grade deposits 

for a much longer period. Senegal, on the other hand, with a 

per capita GO~ of $285, has a more broadly based economy in which 

both manufacturing arid tourism contribute substantially to national 

income, although most of this is narrowly concentrated in the 

region of Dakar. 



/ With the exception of Niger and Senegal, 89 percent or 
w-iJ4. 

more of the work force is in agricu1tur~manu-

facturing contributing less than 6 percent of GOP. Even in 

Senegal agriculture accounts for 76 percent of total employment, 

and manufacturing only 14 percent of GOP. Thus most of the people 

of the Sahel ian countries are heavily dependent upon ,rural 

production, and any effort to increase living standards for the 

majority of the population must involve development of this sector. 

In addition, techniques of production used in these 

countries are very labor-intensive. Energy consumption per capita 

in 1966 was less than 21 kilograms of coal equivalent in all the 

countries except Mauritania and Senegal, compared with the LOC 

average of 427 kilograms. This impl ies a 'Very low level of labor 
. 

productivity and of the stock of capital. 

The growth performance of the Sahelian countries 'during the 

decade pr,ior to the d~ought; as shown in Tab1e'2, WCis very ,poor, 

TABLE 2 
-

Averaf]e Annual Rate,S of 'Growth 
Upper' 

Chad Mal i MauritaEl~a Niger Senegal Volta 

Real GOP 2.0 3.0 7.0 2.0 1.6 2.5 

Popll1atiotl ' 2.5 2.1 2.2 2.7 2.4 2.1 

Per Capita -0.5 0.9 4.8 -0.7 -0.8 0.4 
Real GOP 

I ( 
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t~~ foY" 
I\Mauritania with its rapid development of iron ore exports. all 

the countries experienced little if any per capita growth of 

GOP. Even t4auritani a I s growth was 1 argely confi ned to a small 

mining enclave and did not improve living standards for a broad 

element of the population. The reasons for this poor performance 

appear to be based primarily on the slow growth of crop production. 

Groundnut exports increased slowly in Niger and fell in Mali and 

and Senega •• Food production a.so appears to have remained stagnant. 

The only bright spots were the growth of cotton production in Chad. 

Mali. Senegal and Upper Volta and the general expansion of livestock 

production and sales throughout the region. The last is especially 

noteworthy because it occurred quite spontaneously as a result of 
, , 

rising demand in the coastal markets and without the benefit of 

gov~rnment intervention, except for an extensive campaign against 

rinderpest. 

Producer prices remained relatively stagnant as well. at least 

until 1970 when the price of livestock began to rise. Since consumer 

prices increased throughout the period, there was a decline in rural 

living standards in most areas. Wage earners in the cities appear to 

have fared somewhat better, though it is doubtful if average earnings 

kept pace with the increased cost of living. 

2, Dependence': Besi des being very poor. the Sahel ian countri es are 

highly dependent on the rest of the world for imports of essential 

consumer goods, skilled labor, and capital. As shown in Table 3, 

imports as a percentage of GOP ~r1 considerably, but they import 



all their petroleum products and even before the recent drought 

imported significant quantities of food. From 1965 to 1970 food 

- -.' TABLE 3., ._ ('_ 

Indications of Dependency· ) 

; '-_ . 
Chad . lila 1 i Mauritania .Niger Senegal Upper Volta 

Imports 
Relative 
to GDP(%) 35 22 67 ·17 30 24 

Official 
Development 
Ass i stanc.e 
Relative 
to !mports(%) 46 60 22 67 22 50 

accounted for between 12 and 30 percent of total imports, and the 

percentage was increasing steadily. Because of the shortage of 

trained people, many skilled and< mo."1'f,a(-johs must be 'fillea by 

expatriates. More than half of the secondarj school teache~s; for 
, . 

example, are foreign. As far as capital is concerned, the great bulk 

of public development expenditures are made with foreign financing, 

especially in Chad, Mali, and Niger. As a measure of this, Official 

Development Assistance (wnich includes current budget support in 

addition to capital expenditures) as a percentage of total im~orts, 

varies between 46 and 67 percent for Chad,'Mali, Niger, and Upper 

Volta. Most of this assistance is highly concessional in nature. 

f J., 

Finally, except for Mali' and Mauritania, where the state ha.s a major role'in 

industry, the non-agricultural private economy is both financed and 

managed by foreign interests, frequently with substantial incentives 

given by the governments. 



Even with respect to economic policies, the Sahelian countries 

have little independence. Chad, Niger, Senegal, and Upper VoHa 

belong to regional Central banks (for Chad this is the Banqu~ des 

Etats de 1 'Afrique Centrale and for the others it is the Banque 

Centrale des Etats de 1 'Afrique de 1 'Quest) which are members of- the 

French franc area. In return for access to a common reserve pool 

(Compte d'Qperations) and guaranteed convert~~ility of their common 

CFA franc, these countries have agreed to explicit restrictions on 

the monetary and fiscal policies which they may employ. Credit 

controls are used, for example, to maintain balance of payments 

equilibrium at the same time that free repatriation of remittances 

and investment income is generally permitted. - The strict regulations 

governing credit, together with relatively low interest rates, favor 

foreign-owned operations at the expense of African entrepreneurs. Mali 

has its own central bank, but restrictions on independent monetary 

and fiscal policy are -almost as severe as for the other countries. Only 

Mauritania, which left the franc zone, has the freedom to adjust its 

credit policies to promote local productive investment. 

',Risk of Fluctuati~'in living Standards -

Aside from low standards of living and lack of economic growth, 

as well as a high degree of dependence on the external world, these 

countries also suffer from large fluctuations in income. The major 
- -

reason for this is the periodic drought which affects the region. THis 

was most recently felt as 'a result of the sharp decline in rainfall 'in 

1972 and 1973 following a relatively dry period from 196$ to 1971, but 

it is characteristic, to a lesser extent, of many other years as well. , 

Aside from the direct loss of production and capital by farmers and 



herdsmen, drought also results in de~reased foreign exchange earnings 

from exports, increased demand for food imports-, decreased tax revenues, 

increased demand for government expeditures for famine relief, decreased 

savin-gs as people try to maintain their consumption standards, ahd a ,-
, 

general shift away from more risky but perhaps higher yielding-produc-r;-fvE) 

activities toward those which can be regarded as safer even if they are 

not as profitable in average years. All of these tend to inhibit growth 

and development. 

Some indication of the magnitude of these effects during the 

recent drough,t can be seen from the percentage changes from 1912 to 1973 

shown in Table 4. The loss of production of about 15 to 20 -percent tn -

TABLE 4 

Effects of Drought 

Chali Mali 

Change in 
Real Output 
1972-73(%) 

GDP 

Agri cul ture 
Change in 
govt revenue 
1972-73 (%l -13 

Change in 
Current Govt 
Expend.1972-73(%) +2 

Change in 
Exports 
1972-73 (%) 

Change in 
Current Account 
Surplus as 
a % if Imports 

1972-73 
1973-74 -

-6 

+22 
-22 

-6 

-21 

+9 

+10 

+11-

-5 
-35 

Mauritania' Ni ger 

+1 

-13 

+10 

+33 

+7 
-5 

o 

+9 

+1 

Senegal 

-19 

-20 -

+9 

+8 

-, 9 

-11 
+14 

Upper 
Volta 

-9 

-16 

+11 

+16 

+3 
-45 
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the agricultural sector was very severe for people who are already 

very poor. This average hides, moreover, important disparities 

between regions which resulted in some people losing virtually everything. 

/' The resul twas 8Jf6eRSi \'e human suffer'i ng and loss of 1 ife: the maghi tuqe of whi ch 

we can only guess at. There was also significant physiological damage done 

to some children because of malnutrition during this period, which will 

have its effect on productivity in future years. Fi~y, the ~ecline in the 

~ size of l!vestock herds'and the changes in their age~sex compositio~resulting 
fro~ the drought will have effects on the production of meat and milk for 

/."'~ I!Iil:1'l:'r yea rs . ' 

There were important indirect economic effects as well. Although' 

government reivenue actually decreased only in Chad, the rate of increase 
~ 

" , 

fot· the other countries was generally less than it had been in previous 
, . 

years. In addition, inflation accelerated, and thus the real value 

of this revenue tended to decline. Expanded demand for current govern

ment expenditures is indicated by the fact that, except for Senegal,. 

these expenditures grew more rapidly from 1972 to 1973 than did receipts. 

The rise in government salaries was greater than that of materials 

~ and supplies, moreover, indicating some decline in government effective-

ness, a common phenomenon in time of fiscal pressure. Furthermore, 

the more rapid growth of expenditures over receipts tended to exacerbate 

the problem of budget deficits, especially in Chad and Mali. With. 
d 

/

respect to exports, the drought had a decidely depressing effect, 
~J. It, 
~~ the fact that quantity declines were offset 

by commodity price increases on the world market. In addition, non-

( 
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agricultural exports, such as phosphate in Senegal and iron ore 

in Mauritania, helped offset the decrease in agricultural exports. 

With expanded demand for food imports, however, there was a sharp 

deterioration in most countries' balance of trade. Although the 

change in current account balance was positive for some countries 

and negative for others from 1972 to 1973, it was negative for all 

but Senegal from 1973 to 1974. Mali and Upper Volta especially 

were seriously hurt by the drought. The effects on current account 

were offset somewhat, however, by debt cancellation and relief 

and by external emergency assistance of various sorts. 

On~ other source,of instability also became apparent 'during 

the drought:concentration of exports on a few primary commodities. 

Senegal and Mauritania' had the distinct advantage of having minera'l 
and' , 

products in addition to, agricultural products I· livestock as m~jor 

exports. All the Sahel ian countries, however, have at least 50 percent 

of their exports concentrated in no more than two commodities. As a 

result they are , vulnerable to fluctuations in world market 

prices and ~eather conditions at home. 

~, Constraints on the Achievements of the Objectives. 

The Sahel ian countries are highly constrained in pursuing 

their development objectives by a number of important factors. 

These include geography and other natural conditions, existing 

transportation and communications, infrastructure, levels 

of health and education, social structure and values, 

composition and 9rowth of the population, opportunities to buy and 

, 
" 
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sell goods and services on external ma~kets, the current state of knowledge, 

and pol i ci es of the nati ona 1 governments. ' Some of these constra ints can 

'be altered over time)', but others cannot. At any particular moment, 

however, each constraint can limit' the pursuit of national objectives 

7
nd thus determine which strategies are or are not appropriate. rttb,.t\ 

Natural Conditions. The major natural constraint is the 10w'qua~ 

and high variability of rainfall, each of which becomes more severe as 

one moves from south to north. The short period during which agriculture 

is possible severely limits the crops which can be grown and places 

heavy demands upon labor in the growing season, while leaving workers 

underemployed during the rest of the year. In addition, soils are 

generally poor and fragil~ lacking in many cases essential nutrients 
1\ 

such as phosphates and nitrogen.. Except in a few cases, mineral deposits 

are of poor quality. The region is fortunate in having three extensive 

river basins, but these ar.e not easily exploitable with large-s'cale 

development projects. Finally, very low population densities imply that, 

except in a few areas, land is readily available, but its use is restricted 

by the prevalence of disease. In addition, the low density of population 

increases the cost of transportation and the provision of public services 

in rural areas. 

Infrastructure. Partly for this reason, transportation and communications 
M.~ 

ipfrastructure, especially roads, is seriously deficient. This 1£ G8m~~need 
).M. 
~the high cost of moving goods long distances to and from the coastal ports. 

River transport is possible in many areas only during certain times of the 

year because of the highly seasonal pattern of rainfall. Finally, the rail

roads which serve the region are poorly managed and inefficiently run. 



Human Resources 

Leve 1 s of health, nutri ti on, and educati on are genera 11'y 

poor. There is a high incidence of mortality and morbidity and a 

lack of energy resulting from disease. parasitic infection. and mal~ 

nutrition. which lowers productivity. ~k The educational system 

remains oriented toward the French-speaking urban civil services' and 

away from the preparation of skilled manpower for development. 
or higher 

Illiteracy rates of 90 percent/exist in most countries. and there is a 
~ 

critical shortage of .high 'level administrative and technical personnel. 
large~ , 

Although relatively: I ' proportions of government budgets are currently 

going to education, the effort clearly is inadequate to support the 

,pace of development des ired. 
Soci a 1 Factors 

Ihe social structures and values which exist in these 

countries have evolved to allow traditional societies to cope .with a 

highly uncertain environment.1t;.111owe for '~ubstantial fle;ib~~ ity 

and mutual support in the event of need, yet it can inhibit individual 

initiative 'taken' independently. Of special importance is the pastoral 
A, ' 

tradition of subsistence milk production which can conflict with 

the use of herds for their output of meat. Also important isthe 

Jymbiot'i& . relationship which exists between pastoral ists and farmers, . . 
allowing the former to trade labor, milk. and manure for cash, 

grain, and grazing rights. Finally, there is the important problem 

of over"grazing 'which results from the failure of traditional social 
'-' ' 

authorities to 'control the use of the rangeland. 

http:environment.97
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Population 

Although its density is generally low, population is growing 

at rates varying from 2.1 to 2.7 percent per year, and this tends to 

inhibit development in several ways. First, it limits the capacity 

for domestic saving and investment by increasing the demand for' con

sumption. Second, it creates ~ structure in wi~ which as much as 

50 percent of the population is under 16 years of age, contributing 

to the demand for education, health, and other public welfare 

services at the expense of directly productive activities. Finally, 

it creates increasing pressure on the land in som~ areas, which 

requires either relatively rapid intensification of agriculture or 

out-migration. 

Exterior Markets. 

All the Sahel ian countries have opportunities to buy and sell 

goods and services on external markets. They are fortunate in 

having relatively favorable market prospects for their major 

exports; groundnuts, cotton and ·1 ivestock. Prices of grains, their 

major food import, are expected to fall in relation to those of their 

agrkultural exports. The situation with regard to min~ral exports 
~,t;..Ik.. 

of iron ore, copper uranium, and phosphatesA~s a~&@ promising 

over the long run. On the import side they face a major 
. . 

problem from the high price of petroleum products. The recent price 

rise of manufactured imports should slow, however, as inflation is brought 

under control in the industrial countries. Finally, most of these 

countries export labor on either a temporary or permanent basis to the 

coastal countries, where opportunities for employment exist. 

This has created political problems in the host countries which 

have become increasingly severe in recent years. 
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State of Knowledge. 

The current state of knowledge varies markedly between sectors. 

It is probably greatest in cash crop agriculture, where research 

and development has been going on for many years. It ;s less 

extensive for food crops because this area was neglected in the 

past. Nevertheless, there exist known profitable technical improve

ments involving the integrated development of cash and food crops, 

both for dry farming and for small-scale irrigation. suc~~ 
IW/M.e,. . 

also exist; for se~intensive livestock development in the Sudanian zone, 

but not for the Sahel. 

Of equal importance, there is at present only the beginning 

of an institutional structure which can serve as a conduit for 

the exchange of informa~ion between farmer and experiment station. 

As with research and development, this structure is more fully 

developed for cash crops than for food crops and livestock. 

There is less useable knowledge ava,ilable at present for rational 

development of the river basins. The time needed to gather necessary 

v' hYdromet~rologiC~data ~nd to acquire information on ground water' 

~ is about 10 years. There is more knowledge of geologic~cond;tions, 

but much remains to be done here as well. In other high technology areas, 
a/ . 

such as alternative sources of energy, the dat¢ are ~ scarceru. 

Studies are availabl~n the comparative social cost of various 

agricultural and industrial activities in two Sahelian countries, Mali 

and Senegal. .These indicate that agriculture and 1 ivestock are 
$oei~ ~ 

generally ~mote efficient than industry andAwithin agriculture 

tRa1-production of export crops ;s more profitable than that 

of cereals. Including food crops in rotation with ground nuts and cotton, 
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he .. !:.el, is very efficient',,,especially if combined with live~ 

stock in mixed farming. Industry employs much less labor 

than does agriculture except in the informal small scale sector 
at' 

" 

about which little~is known. Despite generally high costs. there 

are certain modern industrial activities. such, as textiles and-food , 
processing, which appear quite profitable. 

Government Policies. 

, ' 
, , 

_----FiriaTly~ there are a 
---:----:------ .-----

number of important constraints closely related 

/ 
to government pol i ci es. One of these is the 1 imited capac; ty of the pub'l i c \ 

sector to generate the tax revenue needed to finance even the recurrent 

operating expenditures required for the provision of essential government 
e~ 

services. This is due in part to the weak tax base resulting from ~ poor 

resource endowment and low level of economic development. It also results 

from the difficulty of collecting taxes in an area where administrative 

services in general are stretched thinly over vast areas of low popuiation 

density and where national frontiers are long and difficult to patrol. Tax 

evasion and smuggling are therefore rampant. 
'i"o/,c.-'1 

A second constraint on agricultural development is related to government 
'I , 

- influence~he ,price received by farmers and herdsmen. For 

a variety of reasons, including the need for export tax revenue and political 

pressures to keep food prices low for urban consumers, the prices received 

by farmers are low in relation both to their levels on world markets and 

to prices of manufactured goods. One result is lower real income of rural ~\}2 
~ '~ producers; 'whi ch di scourages investment in agri cultur~ and inhi bUs the 

~~ ~expansion of production. Another is to encourage the consu~tion of 

~~ imported foods, especially rice. At the same time, manufacturing activity 

is often 
..... .....,. 

:.,- f~D1Qct~ -,0 from co~peting imports 

and ~J.. 
gr.ant , direct incentives such as tax'~&'I~£ and sUbsidized credit. 
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In the case of public enterprises, direct subsidies a~e often 

substantial. All this enables industrial activities to exist, 

despite their frequent high social cost. 

One of the effects of low levels of income in rural areas is 

to encourage migration to the cities and to other countries where 

wages are higher. This has several adverse consequences. First, 

migrants are apt to be those who are most skilled and innovative 

and who are in their most productive years, leaving behind people 

who are least able to undertake rural development.Second, ,there 

frequently are not the jobs available in the cities to productively 

employ these migrants, so they often move into the small-scale. 

informal sector, where productivity may be very low and where they 

increase the demand for public services. On the other hand, migrants 

who find useful employment and remit part of their earnings to 

their families may be an important source of income and capital. 

This is an area in which relatively little research has been done 

in these countries and thus the relative magnitude of these effects 

is not known. It does seem likely, though, that government policies 

concerning wage legiSlation~gricultural prices .. ete., are .. 

important variables. 

Mention was made earl i'e-rof 'the ra ther-;;;;i que-~on~t'~ry a~d fiscal 

~ystem which exists in most of these countries because of their p~rtic~pation ~ 

1n the French franc zone. Some have argued that this has an adverse inhibiting , 

effect on development because of the restraint it places on the use of 

independent monetary and fiscal policy to stimulate econQmic activity an~ 

credit expansion. It may also inhibit the creation of financial inter

mediaries, which could be important for generating domestic savings 

~ and their investment in productive activie~ On the other hand, it has 

also been arQued that the Sahel ian pconr irl~ arp tr, e -11 or nann 



inflexible to be able to undertake independent monetary and 

fiscal policies effectively and that they have, in fact, 

benefitted far more,from French aid and technical assistance 

which might have been much more limited in the absence of 

these restrictions. There clearly is a need for further study 

to determine the effect of this constraint. 
, , 

Finally, it ~ppears that government POliC' with respect 

to transportation has been an important factor inhibiting develop

ment. Rates have been set unrealistically, often either at , 

high levels to bring in profits to publfcally ,~ed enterprises 

or at low levels to keep prices of agricultural' products and 

imported goods low to urban consumers. Inefficie'ntly'mana,ged 

public companies have often discouraged the creation of 

efficient private firms because of discriminatory practices., 

suell as tfle+~~t@-&P~Pa.F-ts. Roads have 
\. ~ 1\JM.ti;.4. ~ /;.e.J 

~ been allowed to deteriorate as fYR~llotted for maintenance' 
~ v Aa¥e been diverted to new contruction. ' 

-0,1 Economic and Social Determination of a Strategy. 

The choice of a strategy to attain the general lODg~term 

development goal and sub-objectives took into consideratioh the 

development constraints enumerated above. The following section 

is an'analysis of alternative strategy options for overcoming 
1 

these constraints, a discussion of the final strategy chosen, 

and a gross estimate of the cost of this strategy in the next 

15-20 years. In addition to economic considerations, a section on 

the s,ocial rationale of the chosen strategy is also g:iven. 



',4" Alternative Strategy Options 

There are a number of alternative, but not mutually 

exclusive. strategy options \~hich might be used in pursuit 

of the various economic objectives. In' general. these 

options differ with respect to both their timing and the 

relative efficiency with ,which they attain each objective. 

They also differ in the extent to which' they use scarce 

domestic resources and are affected by the various other 

internal constraints listed'above. We have analyzed each 

option with respect to these criteria and restrictions, and· 

from this analysis we have elaborated a long-term development 

strategy to be -pursued. In designing this strategy, we have 

not caused it to De constrained by the availability of external 

capital to finance the foreign exchange costs of the program 

or'bY the terms upon. which that financing shou'ld be made 

ava'nable., Rather 'we have estimated the total magnitude of 

the potential cost to the donors of achieving our long.:term 

development goal. 



The following were the major strategy options considered 

by AID: 

o.} Extensive development of small-scale irrigated and 

dryland agriculture, including mixed farming, by the 

introducti on of ex'i sting technology packages tqgether 

with the development of systems for supplying necessary 
.. 

production inputs and credit. Thi's is the most 

effective strategy currently available for raising rural 

incomes for a large number of small farmers. Its effect 

on dependency rests on whether interventions are made 

which increase the production of ,export crolls, such as 

cotton and groundnuts, or of crops like rice and sugar 

which compete with existing imports. Investment in export 

crops, while increasing on world market conditions, is 

also more effective in raising farmer incomes and con

tributing to foreign exchange earnings because of their 

greater social profitability. With respect to the other 

objective, reducing risk, this strategy is less effective. 

Limited water control for irrigated' farming, for example 

is relatively profitable in years of adequate rainfall 

but is ineffective in periods of severe drought. Or 

fertilizers wnich raise yields in average years may actually 

increase farm losses in poor ones. There. are, however, action's 

in this area which can be taken to reduce risk, such as 

the development of short-cycle cereals and more careful 

attention to soil preparation. The major constraint 

effecting thiS strategy is probably lack of trai'ned a.dministrators 



and technicians who will be needed if existing rural develop-

ment institutions a~e going to be developed and extended to 

all farmers in the Sahel ian countries. There is therefore an 

urgent need to increase the capacity to train people in 

this area. Inadequate transportation, health, and effective 

education are also important constraints, but these can be 

eased by expanding agricultural development programs to 

include other necessary components in an integrated way. 

Pricing policies in these countries should also be altered 

to provide adequate farmer incentives. 

Develop semi-intensive livestock production, including water 

development, pasture improvement, range management, and 

im roved animal husbandr and health ractices. In the Soudanian 

zone, a technical package exists and is currently being applied; 

a similar package remains to be developed in the Sahel ian zone. 

W~ere it is possible,this type of intervention appears to have 

a high economic rate of return and to increase incomes of large 

numbers of herdsmen. Since exports of livestock are an 

important source of foreign exchange, this option increases 

dependency on external markets, but to the extent that favorable 

economic conditions in these markets persist, the capacity to 

service external debt is increased and dependency reduced. 

As the size of the livestock herd is expanded, there is some 

increased risk of loss in time of severe drought, but thi's can be 

mitigated by appropriate conservation measures such as protection 

against overgrazing. In addition, as the wealth base of the herdsmen 

increases, each is better able to protect himself against the effects 

of such loss. Extension of this type of program will run into 



many of the same constraints as agricultural development, 

such as lack of trained manpower and existing infrastructure. 

The solutions are similar, including training programs and 

integrated rural development schemes. In addit;on, there are 

important problems posed by the large cultural gap which 

separates herdsmen from the intervening government agencies and 

by the difficulty of finding ways in which pastoral people can 

contribute financially and politically to these programs'. 

eJ Development of intensive irrigated agriculture made possible 

by large-scale river basin development., Because of the greater 

degree of water control which it provides, this option is 

relatively effective in reducing risks. It does not, however, 

provide complete security, since water will be inadequate if 
, , 

drought lasts several years in succession. In addition, .rates 

of return on this type of investment, given current economic 

conditions in the Sahel ian countries, are generally estim~ted 

to be quite low. These can be expected to improve in the 

future, however, as the demand for power, transportation, and 

agricultural production increases. This option also'poses 

important questions concerning its effects on the distribution 

·of income and wealth, because of the geographical concentration 

of investment which is implied, and on the social changes required 

by a radical transformation in agricultural techniques. The major 

constraint limiting large-scale river basin development, however, 

is the lack of suitable data upon which to'make rational 



investment decisions. Even if a program is started immediately to 

acquire these data, the necessary sequence and timing of activities 

is such That at least 10 to 15 years would be required before extehsive 

/construction could begin., There is also a need to develop 

~ test~eties and methods which will be 'suitable for this 

and to 

type of 

/ 

I 

irrigated agriculture. 

J) Expand the production of fish by investing in new catch 

preservation techniques, by gathering'data for fishery management, and 

by establishing fish ponds. This appears to be a very profitable sector 

in which to intervene. The major constraintl isa critical shortage of 

trained personnel: 

e) Invest extensively in mining and other high technology activjtes 

such as solar energy. Where high quality mineral deposits exist in 

reasonably accessible areas, they can be an important source of ,income, 

govern~ent revenue, and foreign exchange. Mining emp10yps relatively 

few people, however, and its effects on income distribution ar~ generally 

adverse. One important advantage of mining activity is that it is not 

affected directly by drought and thus can be an important source, of 

stability, providing needed foreign exchange to import food in the event 

of emergency. The major problem with this option in the Sahelian c.Quntries, 

however, is that with the exception of a few areas having deposits of 

iron ore, copper. phosphates. and uranium, most known mineral depos,its 



cannot be profitably exploited at present because of low concentration, 

lack of electric power, and long distance to evacuation points. 

Knowledge of the geology of the region is inadequate, however, and 

further exploration is required. As far as solar energy and other 

high technology activities in this area are concerned, information 

is very scanty but that which exists does not seem promising for 

J the near future. 

t' A major effort to indust~lize, and thus to diversify the economy, 
;\ 

/ 
/ 

by undertaKing large public investments or by offering substantial 

incentives to private fnvestment. Massive industrialization at this 

time would not be as socially profitable as investment in agriculture 

and would tend, moreover, to concentrate income in the hands of a few. 

In additio~, dependency would probably be increased rather than 

reduced, as the countries' imports were shifted away from consumer 

goods toward intermediate products and capital equipment. Finally, 

the major risk at present is inadequate food, and industrialization 

would do little to decrease this. Rather than being a constrain]: , 

government policy in this area usually,acts to artifi~llY stimulate high cost 

industrialization. Those industrial activities which are socially 

profitable, however, should be encouraged. 

Large-scale investment in extensive health and education prOgra~in 
rural areas. It has--frequently been argued that the direct provision 

of welfare services, especially to the rural population, is necessary 

in order to effectively increase the standard of living of those with 

the lowest levels of income, who frequently'are unable to participate 



/ 
While 

this might be partially true, it ignores the problems created by 

improving the health and education of people without at the same 

time increasing thelr"opportunity to be productively employed. In 

/
addition, these programs place enormous re~rement: on ~ov~r~me~~ 

resources wi~~~~tributing di~ectlY to t:t~.~While this ' 

the stloategy option would probably reduce risk of death because 

healthier people are better able to withstand tbe effects of 

starvatio~, it does not deal directly'with the problem of inadequate 
• 

food, and famine would, in fact, actually make the program more 

costly and less effective to the extent tha1-11 inc~eased peQQle's 

usce tibility to disease. Nevertheless, it is agreed that lack 

I" of progress in this area could inhibit rU~l development, so there 

is a need to include some aspects of health improveme~t and 

education in the integrated rural programs. 

h) Expand and· improve the road network in order to stimulate 
. . 

agricultural and commercial activity. This would be important 

in increasing incomes for, large numbers 'of farmers. It might 

increase'dependency on imported fuels, but this would be more 

that offset by greater exports. Risk would be substantially decreased, 
aAMi 

because improved transportation facilit~ emergency distribution' 

of food. The major constraints are the capacity of the governments 

to maintain the ~l network and the absence of appropriate criteria 
" for evaluating the developmental impact of roads. 



,') IOncourage migration of people out of areas of ) imited gotentiAl.. 

and into reg; ons where the envi ronment is more suitqb 1 e.J.g,r 

agricultural development. The option of encouraging migration has 

mixed effects on income and its distribution. While productivity 

of the migrants doubtless increases, the people left behind are 

deprived of the services of those workers in their most productive 

years. The flow of remittances into the areas of emigration may, 

on the other hand, be an important offsetting source of income, 

though the usefulness of those remittances in time of drought is 

questionable unless there is an adequate flow of food into the region 

to prevent their prices from rising sharply. It is with respect 

to the objective of reducing dependence, however, that this 

option is least acceptable, since where migration takes place across 

national frontiers, there may be important political proQlems. Given 

this constraint, which is becoming increasingly severe in West 

Africa. large 'scale regional migration does not appear to be a 

viable option. especially in relation to the rapid growth of 

population which is occurring. On the other hand, movement of 

people into higher rainfall. but underpopulated, areas in some of 

the countries could alleviate the pressure of growing population 

elsewhere. The major constraint here is the existence of disease, 

such as onchocerciasis and trypanosamiasis, in the higher rainfall 

areas. 
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/ 
Achieve self-sufficency in the production of essential 

foods under all weather conditions by a combination of 

grain reserves stored for emergency use. This strategy 

option is designed to reduce both dependence upon foreign 

food aid and the risk of severe deprivation due to drought. 

It is likely, however, to be expensive in terms of the 

cost of collection and distribution, bulking and unbulking, 

storage, and interest charges if stocks are centralized at 

. the regional or national level. Given the general shortage 

of qualified personnel, there is also the question as to 

whether a task of this huge magnitude is a desirable use of 

these very scarce·domestic·resources. Unless such a storage 

program can successfully cope with'the problem of fluctuating 

supplies, moreover, there is the likelihood that it may 

actually make the situation worse rather than better. 
. . 

This would occur, for example, if stocks'which are counted 

on in an emergency were found to be spoiled or if farmers 

were offered a price by the grain marketing authority which 

caused them to reduce rather than augment their on-farm 

stocks' of cereals. Furthermore, the record of public inter

vention in domestic food grain markets of most LDCs has been 

dismal. Most grain storage is done on the farm, however, and 

there appear to be opportunities for offering incentives and 

improvements which would increase the size of these stocks, 

though probably not to the levels necessary for truly catastrophic 

loss. 



K) Store food reserves at levels sufficient to sustain the 

population until imported food can arrive and be 

/ 

distributed and hold foreign exchange reserves or make 

arrangements with the international community to ensure 

that adequate food can be imported in the event of 

emergency. This is probably the least costly way of 

mitigating the effects of severe drought, though it implies 

that transportation networks from the ports to the interior 

must be strengthened. At first glance it appears to increase 

dependency and to be less effective than storage in minimizing 

risk. -But this assumes that the world market is a less 

reliable source of supply than domestically produced and stored 

grain in a drought-prone r~gion with a low capacity for 

effective administration. Furthermore, to the extent that 

food is purchased:out of foreign exchange reserves or is 

obtained as part of an international insurance program rather 

than received in the form of foreign aid, dependency is reduced. 

The major constraint is probably in the transportation sector, 

and here there is a need to introduce emergency relief as a 

criteria in evaluating projects. The acquisition of foreign 

exchange reserves is also a problem, but it can be all/eviated 

by concentrating on profitable production for export rather 

than on relatively unprofitable-import-substitution actitivies. 



~ The Development Strategy 

The optimum strategy should consist~6f not one but several 

of these options jOined together to form a consistent and 

cohesive structure which allows for the uncertainty implicit in 

all long-range planning and for the essential sequence and timing 

of activities required for rational investment. With this in mind, 

the development strategy we propose is to concentrate on development 

of the agricultural sector within the context of an integrated 

rural development approach. That is, 'action in other sectors 

such as transportation, health and education stiould basically 

complement development of the agricultural sector. The strategy 

also provides for appropriate phasing in of higher levels of 

technology, including large scale river basin development, by 

beginning the necessary ground work of data gathering. There is a 

~ need to move quickly to apply known technology and to expand 

~ research and development in agric~lture and livestock, to build 
'" 1tJ.,.., 

~the infrastructure required for these actions, and to prov~ for 

an intensive program to train people in the necessary specialties' 

who are capable of conceiving, elaborating, and implementing the 

projects, policies and programs growing out of this approach. 
o . Substantial resources are also required to gather the hydrometelolog1c~ 

and hydrogeologic~ data which are essential for application of 

higher levels of technology as soon as this is appropiate. 

T'he emphasis on the agricultu~ sector should involve the 

increase of both cash and food crops, and in many cases livestock. 

We estimate that through the application of known technology there 
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will be a modest increase in production per farm spread over 1arge 
~or 

numbers of people, which, when viewed ~ the region as a,whole, 

will result in a substantial overall expansion of production. The 

development of small and medium sized farms is, in fact, the most 

efficient way known today to increase the productive capacities 

of these countries and to expand their resources available for 

future investment and the provision of essential government 

services. In addition, these programs will serve as a vehicle 

for developing the institutions required to link the'farmer with 

the research and development being conducted in this area, which 

will contribute to future sustained improvements. 
, ~ , 

The West Afri~an me1t market currently offers substantial 

immediate profits to producers in the livestock sector as a 

result of recent strong upward pressure on meat prices. The sector 

lacks, however, a suitable technical and institutional package for 

introduction into the Sahel ian zone to increase production and 

preserve the fragile environment. Thus the strategy in this area 

is to experiment with numerous pilot projects to develop an, 

effective package for later diffusion throughout the zone. In 

the higher rainfall Sudanian ~one, on the other hand, a suitable 

package already exists and is currently being introduced in several 

countries. Assuming this effort succeeds, it shou1d be duplicated 

elsewhere in the zone. In addition, research and development in 

the livestock sector should be further expanded to enable these 

countries to take advantage of their apparently strong regional 

comparative advantage in this activity. Finally there is an 
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important need in this sector, because of its extensive nature, 

to establish effective institutional ways for strengthening the 

relationship between herdsmen and the intervening government 

agencies and of allowing the former to participate in the con~ 

ception, financing, and implementation of these programs. 

There appear to be substantial benefits which can be 

gained from relatively modest investments in the fishing 

industry. These include treatment to avoid insect damage, 

gathering information for fishing management, establishment of 

fish ponds, and urgent training of personnel. Intervffitions should 

be made in fishing, as in agriculture and livestock, which are 

consistent with the integrated rural development concept. 

With respect to mining and large scale river basin 

development, our strategy calls for priority emphasis on gathering 

essential data which will permit rational planning and investment 

in these sectors as soon as this information is available to permit 

analysis. With the exception of a few deposits of iron ore, 

copper, phosphates and uranium, which either are currently'being 

mined or could be mined in the near future, most known mineral 

deposits cannot be profitably exploited at present because of low 

concentration of the deposits, lack of electric power, and long 

distance to evacuation points. More geological exploration is· 

required, however, and part of the strategy is to undertake 

further studies. 
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As for river basin development through large-scale multi-' 

purpose projects, adequate data are almost entirely missing. 

An urgent program of basic data gathering and pilot projects for 

various types of lrrigation, managed fisheries, hydropower 

development and other related activities is requi'red before 
~ 

extensive construction of sophisticated projects ~be begun. 

Perhaps 10-15 years of study and'pilot project experience is 

needed prior to undertaking the major construction of projects 

that irrevocably commit the utilization of scarce resources 

of ri,ver and ground water. Furthermore, major capital invest

ments in this area do not appear to be economically profitable 

at present. Even if foreign exchange costs were all financed 

from exterior sources, a heavy concentration of effort ,during 

the next one or two decades on intensive large-sGale irrigation 

instead of more broadly based integrated rural development'" 

livestock, and fishery projects would be a very inefficient 

util i zati on of scarce domesti c resou rces. Whi'l e greater tota 1 

yields might result, the costs would be high, and it would have 

adverse effects on the distribution of income and, to be 

successful, would require a major alteration in the lives of the 

people affected. Within 10 to 15 years, however, the necessary 

data for rational investment in this area can be gathered, and 

socio-economic conditions, including the profitability of large

scale irrigation, may well have changed. Therefore, our stl'ategy 

calls for taking all measures necessary to gathe~ information and 

to plan for multi-purpose river basin development, so that when 



-
~he data and pilot pro~t experience are available, the projects 

~for which vast resources must be committed can make the ~est use 

of the invaluable water available 'in the rivers and underg,rotind. 

In the interim period. while basic data are being obtained 

in order that the utilization of surface and ground.water in the 

river basins can be planned rationally, that water can be employed 

for irrigation in small-scale activities to increase agricultural 

production. Clearly, the largest single i~pact on the lives of 

the'subsistence farmer that additional water can provide is 'by 

insuring that the rainy-season crop will have the best possible 

yield. Supplemental water provided from the major rivers arid 

lakes, from wells. and from catchments in bas fonds, marigots 

and on-farm man-made ponds can make this possible on hundreds

of-thousands 'of hectares before' it is known how and where to 

builil upstream storage that can furnish water for large-,scale. 

year-around irrigation. 

Except for Senegal. which already has a sizeable 
. t!/ 

manufllcturing sector,. indlstrialization is not included as a 

major part of the strategy over the next 25 years. This is 

because most modern industrial activities cannot compete 

profitably with agriculture in the Sahel ian countries. T~ej, 

also employ relatively few wo'rkers and therefore unfa,vorably'" 

influence employment and the distributipn of income. During 

the next two decades the foundation for i nd'ustri a lfzati on wi.lJ" 

however, be laid in two important ways. First, there 'are ~6m~ 

, industries,· such as textiles and food processing, which are' " 
" . 

currently profitab] e and mi ght even contri buite to exports;' ·,;Th¢se.~,· 
, .' 
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will playa vital role in developing management capab.ilities and 

a skilled and disciplined labor force to serve as the core upon 
W , 

which to base future indrstrialization.' Second. the expansion 

of income in the agri'cultural sector will enlarge the size of 

the domestic market for manufacturers. This demand will at 

first be met by imports but will subsequently allow for the 

profitable exploitation of scale economies as domestic 

production is substituted for these imports. 

Finally. the strategy calls for the development of 

transportati on. educati on and health as an adjunct to ,agri cul

tural development and at a pace determined by the expansion of 

0(" productive resources generated by aYriculture which can be , 

drawn on to sustain these activities. Investment in roads. 

schools and health facilities are of little value unless public 

expenditures are adequate for their maintenance and operation. 

In addition. there is an overwhelming need to improve the 

effectiveness of these programs. We envision that most 

investment in these areas should take place within integrated 

rural development programs. These will provide both the 

administrative framework and the resources necessary to ac~ieve 

success. A major exception to this would be work to eradicate 

onchocerciasis and trypanosomiasis in higher rainfall areas 

where it is an impediment to agricultural resettlement. In 

addition there is a need to evaluate more carefully the benefits 

to be gained from investment in transportation. education and 
/' ' O1R..., ' 

V health. since it is clear that they ~ contribute to production 



and are valued for non-productive reasons as well. Conventional 

cost-benefit analysis should be modified to allow for criteria 

other than economic profitability in eval~ating these projects. 

This strategy will offer increased protection against the 

effects of moderate fluctuations in rainfall and will ~ven improve 

the ability of people in these countries to' avoid severe 

deprivation due to prolonged drought. This will occur because 

of improved techniques and seed varieties introduced both into 

dry land and irrigated agriculture and because of the expansion 

~ o¥ laRs aRS iffi§atee agriGYltu~ aRB 0eeatlse-ef t~~-1en 
of land under small-scale irrigation. It will also occur if incentives 

and improvements are offered to increase on-farm storage. We 

believe that there is at present, however. no known way to make 

the region completely self-sufficient in essential foods in time 

of severe and sustained drought such as that recently experienced. 

Even major river basin development is no protection against 

drought of this magnitude since the reservoirs simply dry up; 

Consequently, as part of the !strategy, we recommend that reserves 

be stored in the country at levels sufficient to sustain the 

population until imported food can arrive and be distributed, 

that foreign exchange reserves be accumulated or other arrangements 

~ be worked out with donors for the purpose of importing gooqsfrom 

the rest of the world in the event of need, and that' studies be 

initiated to examine the costs and benefits of holding and 

distributing emergency reserves of foreign exchangec, cereals, 

water and animal feed in alternative.ways: 



3. SOCIAL JUSTIFICATION OF THE STRATEGY 

A strategy to emphasize development of dryland and small.- ' 

scale irrigated agriculture, livestock, and fisheries would essentially 

mean building up of the rural sectors which comprise more than 90 

percent of the total population. Such a stragegy using labor

intensive technology with active participation of the rural 

population would: 

- .:. ... 'C"-

-lead to increased agricultural, livestock and fish ' 

'production both for do~estic consumption and for export; 

~ -increase income and expand the options available to 

the rural population to make meaningful decisions 

about the quality and direction'of their own lives. 

The prime beneficiaries, in otller words, will 'be 

the rural poor, the small farmers and herdsmen whQ 

comprise the overwhelming majorities of Sahel ian . 
, , 

populati{)ns; 

-not subject the environment to unknown risk' and in 

some areas actually reverse the existing movement 
, ' 

toward environmental degradation; 

--be based on voluntary rather than coerced participation. 

This' would contribute in a maximum way to personal well-being 

and social, as well as economic, development. 



The nature of land in the Sahelian countries is such that it 

has eco-ethni.cally segmented the population into herding and 

farming peoples. The strategy proposed by A.I.D. will emphasize 

"development from below" which is based on the existing strengths 

and capacities of the population. It encourages complementarity 

rather than competition through a natural' specia1ization and, 

effici~nt exchange of goods and serviGes. To see the full 

impQ~t~nce of this we should examine further the complex societies. 

a... The Sahel ian Farmers 

Sudano-Sahel ian farming societies are complex and 

'varied. Certain broad generalizations, howeve~ , can be 

made, as long as it is understood that they are gen~ralizations 

and do not describe any particular society. 

Most of these farmers cultivate using simple tools (the 

hoe, the digging stick), relying primarily on labor frol)1 their 

own households, supplemented at peak times by exchanges from 
, , . 

friends and relatives, or from formally structured groups , ' , 

(such as age grad~s among the i~alian Bambara). Wage labor, 

particularly for cereals cultivation, animal, traction, pesticides, 

or commercial fertilizers are little used, because the costs, 

in money and/or in iabor requirements. outweigh the perceived 

benefits. Peasants are not hidebound traditionalists, nor 

do they irrationally reject yield-increasing inputs. On the 

contrary, they clearly calculate the ~isks involved and reject 

those actions which increase the risk of not having sufficient 



food. Interventions which are relatively without risk, such ' 

as adding fungicide to seed before planting, have been eagerly 

and widely adopted. 

The farmer's task is to allocate his resources (labor, land, 

tools)' to assure himself and his household of having sufficient 

food for home consumption and sufficient cash to pay taxes and 

I 
to provide items which cannot be locally produced. In the more 

arid parts of the regio~. har.ves~are unlikely to, be ade~uate in 

one out of three years, requiring that sufficient surplus be 

I 
, , 

produced in the other years to carryover. The zone is remarkable 
f .' 

for the \last array of staw, mUd, and clay farm and household 
~ , 

granaries in which the surplus production of a good year is 'stored.J/-

Where rainfall is suffici~nt, and where marketing facilties 

exist, farmers have allocated some of their land and labor to'the 

production of a cash crop, such as groundnuts or cotton. Frequently 

governments have encouraged thi's production by the development of an 

extension and marketing service (such as Operation Arachide in Mali'" 

or U.N.C.C. in Niger, both for groundnut ;,production), through which 

the farmers are organized in producers' cooperatives (without, however, 

17 Consider, for example, the non'-dr~ught years of the late 'l1Ms ana 40s 

in the Sahel ian village' of Maine-Soroa, Niger. As can be seen on the 
! 

following graph, there is a regular oscillation around the mean annual 

preCipitation of 400 mm), and every third year total precipitation fell 

below 300 mm, the minimum which provides for an adequate harvest under 

local technology. However, from time to time precipitation exceeds 

/ 500 mm, an,d the harvest} are plentiful, pr?viding the cushion for the 

deficit years. 
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being permitted to have a voice in the price received for the 

crop), and through which the farmers may receive selected seeds 

or commercial fertilizers at subsidized prices or credit to buy a 

pair of oxen and a plow. 

Governments have complained that where coercive sanctions to 

get the farmers to participate in the commercial sector are not 

employed, the farmers often do not meet expected quotas. Yet the 

governments have often not provided information, such as the price 

at which the crop will be purchased, prior to planting, which 

would enable the farmers to make a more" informed judgement. In other 

cases prices have simply been too low or the government has lacked the 

funds or equipment to buy the crop. Farmers may well know how to 

expand production without major technological interventions, but with 

inadequate incentives, they have not always found -it in their interests 

to do so. 

Since most farmers neither"" i-rrigate nor add chemiCal ferti"Hzers 

to the soil, soil "fertility is maintained by a combJnation of " the 

foll owing practices: intercroppi ng, manuri ng, broad s"padng, 

shallow cultivation, and fallowing. 

Intercropping is the practice of planting both several varie~ies 

of the same crop and different species in a single field. Each-

variety has its particular advantage; e.g., some do better in low 

rainfall; some are pest, disease, or fungus resistant. Prudence 

dictates, therefore, that the farmer hedge his bets with some of each, 

sacrificing the possibility of a spectacular harvest for the likelihood 



of a reasonable one. Mixing several species also has the advantage 

of moderating the nutrient demand that comes from a homogeneous 

stand, and where the mixture includes a legume like cow peas, it 

actually en~ances the nitrogen content of the soil. 

While ~armers do flot usecchemi~al f~~tilizers they do recognize 

the nutrient value of manure, and have a range of techniques to 

get manure on their lands. Some farmers own stock of their· own 

which they pen at nights for a year or so. That land is then 

farmed. the animals being moved to a new pen some distance away, • 
and a new field is thereby in process of enrichment. On the 

~xtremely arid Bandiagara Plateau in Mali manure is carefully 
- " ... 

collected, and small plots, often no more than a meter square, 

are built up· out of a mixture of manure and.soil, and then watered 

by hand. This is very laborious, but yields of 4 to 6' tons per 

hectare of such. a high-value crop as onions have ·been reported'. 

The most typical means by which land is manured, however, is· for. 

• 

the farmer to turn hi's post-harvest .land into pasture. ~Ihere· pastoral 

herdsmen bring their animals.. In eastern Niger farmers use a number· 

of techniques to get the herdsmen to come to their fields; especially 

directly after the harvest when the stubble is rich and the manure 

will in consequence have a good nutrient quality. Farmers may 

purchase animals which they consign to the herders. establishing 

a claim which the herder meets by bringing the animals to ·the 

owner's fields after the harvest. Farmers have even dug wells on 

their lanos.to 'entice the herders by facilitating the watering of 

http:lands.to
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stock; and they may present them with gifts of sugar, tea, and the 

like. It is important not to under~stimate the contribution made 
, , 

to fertility of agricultural producj:ion by relationships \~hicn are 

• 'established between sedentary farmers and transhumant pastoralists. 

Farmers recognite, the nitrogen fixing contribution of certain 
, " 

trees. notabl,y the acacia ,albida, or "gao." Millet planted in 

proximity to that tree grows richer and taller than millet planted 

at a distance. And since 'the gao has leaves in the dry season, it 

does not interfere with the passage of sunlight to the maturing 

plants. Its dry season leavEs provide fodder for animals. who 

browse un'der its bran'ches and further enrich the soil. ' Experiments 

are currently underway to explore the possibility of widespread 

plantation of the. gao, for they are a'lso exceHent sources o'f honey. 

Plants are spaced more broadly apart than seems necessary in 

the,average year. Yet the farmer does not plan for the average,year. 

but for tbe deffcit year. His plants are widely separated in order 

that ther,e be sufficient ground, water for them to ripen,during the' 

one year in three or four when rains fall to below 70% of normal. 

The-hoe a"nd the (1199in9 stick sim'i1arli are not simply traditional 

d,evices to fall away in competition with the plow. There is some 

evidence that these tools may have genuine adaptive value in that 

they protect the soil. 

Because he tills by hand, and because his most important activity 

is weeding, the farmer is limited in the amount of land he can farm 

largely by the amount of labor he is able to mobilize. Thus reason 

dictates that he increase the size of his household, and the 



evidence is that the more children a man has the more affluent .he 

is likely to be. Some of the motivation to have a large family is 

non-economic, of course, but it also makes perfectly good economic. 

sense, especially in view of the risks inherent in high rates of 

infant and child mortality. Exchange groups also satisfy some of 

the need, but everyone requires the group at the same time. 

Manuring, intercropping, shallow tilling, and labor notwithstanding, 
. . 

after two to four years the land must be allowed to go 'into a 

relatively long fallow period, to restore its nutrient content.' 

Shifting cultivation is a perfectly sound way of managing soil 

fertility so long as the ratio of available land to population 

remains favoraole. Thus far it is relatively favorable in the Sahel, 

although very much less than has been supposed. 

In a'ddition to the movement of fields there is also the movement 

of agricultural peeples. Young men from Mali" Upper Volta, and Niger 

regularly migrate to the wage labor areas of the coast in search of. 

employment, and a significant portion of the farm revenue is derived 

from remittances by these Sahel ian migrants. The bulk of the. movement 

is in the' dry Season, following the harvest. Most workers return for 

the planting the following Mayor June, but increasingly, as they find 

high-paying jobs, some stay longer and longer. 

Arid zone farmers also raise small ruminants, sheep and goats, 

which can be herded from the village, and need not be consigned, as do 

cattle, to speciaiists who keep them away from the village during 

the planting season. Small ruminants have unfortunately been neglected 



in much of the thinking about livestock in the Sahel 

because goats have an undeservedl y bad press. They are impor.tant 

in a number of areas, however, for the startup costs are much lower 

than for cattle, they consume less water, and, in the case of goats, 

they can browse on scrub that would not support larger stock. They 

can be consumed by a small group in a single sitting, and therefore 

can provide' needed high~quality protein from time to time without 

risk of spoilage. And being small '. they are relatively liquid, 

convertible into cash. 

Thus, what appears to be a simple. operation is, on analys'is, a 

complex one, and requires skillful management of land, animals, and 

personnel to provide for a livelihood. The major conclusions to be 

drawn are: 

- these operations are integrated; they form a system. Inter

ventions must consider the whole interconnected network 

if they are to be succes'sfully introduced and adopted. 

- interventions should have due regard for increase of risk. 

--the greatest resource for development in the agricultural 

sector is the Sahelian farmer, experienced, skillful, and 

knowledgeable. It is imperative that he be made an active 

participant in the design, assessment, and management of 

developmental interventions. 

b, Herdsman 

The strength and durability of the Sahel ian herdsman's adaptation 

to the arid Sahel ian environment is found in his multiple resource 



exploitation. Instead of concentrating his efforts and investments 

on a single economic activity, the Sahel ian pastoralist distributes 

his activities across a wide range of ecological niches. He thus 

hedges his bets, assuring himself and his family a reasonable level 

of living in all but the most rainfall-deficient years, a level which 

supports an exceptionally large number of persons in an environment 

which seems to have no alternative uses. This is a'fact of tremendous 
, , 

import. The northern ranges of the Sahel ian zone support somewhere 

between 10 and 20 percent of the total 25 million population of the 

CILSS states through a combination of subsistence dairying and, meat 

production. No one has ever seriously proposed an alternative to 

animal husbandry for this terrain, and any substantial shift from 

dairying to a more beef-oriented activity would result in 

some decline in the number of individuals which can be supported. 

Since the pastoral population is probably close to its limit today, 
.;~ 

as the overall CILSSAPopulation rises to more than 40 million by the end 

of the century, the fraction'characeerized by pastoralists will. 
, 

dec 1 i ne. Nonethe 1 ess. thei r contri buti on to the overall 'economy 

by making productive use of an otherwise economically steri,le 

landscape, may be of increasing significance as the world demand 

for meat rise~ more rapidly than supply. 

~ The comp~ts of multiple resource exploitation 
~, 

ar,e reasonably 

well understood. 



Most herding ~ocieties maintain a broad range of livestock. 

In addition to cattle. they keep varying numbers of sheep, goats, and often 

camels. Each of these animals makes a different consumptive demand on the 

environment. and when their relative numbers are in balance, the environ

ment is npt subjected to extraordinary demands on one of its resources. 

Some animal~ graze and some browse. Goats are effective climbers of low - . 

trees, and camels, of course, can find food at considerable heights. The 

animals have different demands on water, and different capacities to cover 
- -

distance on the ground. Some of them are resistant to diseases to which 

others readily succomb. - The social organizations of herding societies 

tend to be quite flexible, and this flexibility enables them to respond 

to the varying demands of their livestock. That is to say, herders can 

organize themselves in ways which best maintain the herds, combining. and 
.. J .~ ........ __ =:_-~~..: . 

recombining in order that the animals may profit 

maximally. Of course the goal of this action-is not the well-being of

the animals· ~~, but the well-being of the herders who live with them 

in relationships of ~Hdl symbiosis. 

While the ultimate fate of any animal is the cooking pot, and 

herdsmen themselves enjoy eating meat, the fundamental socia-economic 

activity of Sahel ian herdsmen is subsistence dairying. In order that 

the largest number of persons may subsist on the herd, the prJmary 

claiw on the heifer's milk is made not by the calf but by the people. 

This means that some of the production from the herd is consumed 

directly by the pastoral ists while other output, primarily in the 

form of meat, is sold to others. The strategy of subsistence dairying 

, 



implies a,demographic herd structure that is quite different 

from that of the beef herd. The only way to increase substantially 

herd offtake, which currently requires retention of some 90 perceht_ 
, , 

of its members annually, is to reduce calf mortality and/or to 

increase the rate of calving. These actions must be comined with 

providing sufficient incentive for the herder to convert animals 

to o~her values. 

Herdsmen have developed elabor.ate codes to regulate their 

relationships with farmers. The principal exchange, already 

mentioned, is the post-harvest conversion of cultivated fields into pasture, 

in which animals graze on~he cropped farms; eating stubble and, providing . '. 

manure. Additionally, there are sales of hides,-butter and cheese, milk 

(both fresh arid curdled), meat, and purchases of millet, sorghum and the' 

like. Especially during the dry season, when herdsmen and farmers are in 

/

close and 'continuous contact (since animals do' not have to be kept away 
~ . 

, from the cultivate~ fields), herdsmen provide-labor for the farmers in exchange 

for cash and food. Finally, while many farmers own livestock, these are 

generally consigned to herdsmen for pasturing, with the herdsmen receiving 

either cash or a portion of the increase of the herd. 

Many pastoralists also farm, making use of their flexible 

social organization to mobilize labor for agriculture as well as for 

pastoralism . 

. To prevent the accumulation of animals among a few rich persons, 

herdsmen have developed 'various redistributive mechanisms. Animals 



are reallocated through loans, marriage gifts, tribute, etc. Some 

herding peoples have traditional relationships of political 

dominance over some agricultural peoples, such as the relationships 

between Tuareg and Buzu in Niger. While the exchanges are hardly 

symmetrical, the Buzu received protection and access to animals, and 

gave their Tuareg captors labor and agricultural produce. 

The most striki'ng adaptive mechanism is, of course, movement, 

especially the regular seasonal movements from northern pastures 

in the rainy season to cropped fields in the dry season. Associated 

with free movement is necessarily the notion of free acces's to pasture. 

This results in over-grazing, and local pasture improvement is seen 

as an invitation to other,s to bri-ng in their animals. There is' so.me 

dispute, however, over what should be done to avoid this. 
. . . ~v\.) . 

Like the' Sudano-Sahel ian farmer, the pastoral herdsman also manages 

a complex operation, involving people, animals, land (both p~sture and'.'. 
, . 

crop land), water. markets •. etc. He has chosen to do so. by an eCO'logij:al 

adaptation which we label "subsistance dairyi.ng," in which the gOa·r of·:the 

enterprise is not maximization of income or pro~it, but supporti~on the 

., 

v"produce ,of the herd the·1 argest number of peopl '. The system is remarkably 

adaptive because, in addition to supporing' this ·large number of persons .' 

(between 2~ and 5 million). it makes use of "the most arid reaches of the 

sahe1ian terrain, lands which as yet have nO'other identified. economic 

function. and it has responded to' the demands for meat protein, especially 

beef, that have been regularly increasing 1n the interior cities 

and along the coast. The Sahel ian 

J.erdsrnan is par excellence an opportun::t, constantly probing, experimenting, 

and exploiting every viable ecologic n~che. His oppo'rtunism provides a 



I 

receptivity to experimentation and change; his manageria~ skills 

provide a great resou:ce for development. But, even more than in the 

case of the farmers, we must respect the caution with which the 

herdsman deals with proposals for change. The herdsman has to 

weigh any intervention against its possible repercussions in all 

areas. To the extent that the -intervention might serve to reduce 

the number-of persons directly supportaole on the herds, we can 

anticipate it being received with reserve. But where the inter

vention supports the people, where it does not deprive them cif 

food, where it does not put them into a siltuation of into'-erable 

risk,-that they win experiment with it and where -it seems to pay_ 

off, adopt it. 

Thus both farmers and herdsmen operate complex prQductio~ 

systems within a fragile environment. They are conservative in that 
- -

avoidance of excessive risk is very important to them. But they are 

not opposed to change as long as it takes place within the context 

of their existing economic and social structure and is consistent 

wjth their social values. The development strategy we propose has 

good-prospects of success with these people. An alternative 

strategy which required major and rapid changes in their structure 

and 

E.. 

these values runs the risk of failure. 
!\I\J!) 5TRW,C~'( 

LPNG-TERM DEVELOPMENT GOAL. AND THE ROLE OF EXTERNAL ASSISTANCE 
)\ 

If the foreign exchange component of investment is disregarded 

as a constraint, the pace and ~mplementation the strategy sugges~~ 
- . 

here will be determined principally by four limiting factors: 



. -7;-' 

(1) technical constraints, including the sequence and timing·of 

various activities; (2) the capaci·ties :of the countries to absorb· 

development projects given their limited supply of qualified 

people and the time required for training, (3) the degree to 

which the countries are willing to allow expatriate personnel to 

fill this human resource gap, and (4) their ability to amass 

the domestic resources required for investment and essential 

recurrent public expenditures. It is impossible to predict 

accurately at this ·time just how rapi·dly these constraints will 

permit development to proceed. We have estimated, however, that 

if this strategy is pursued vigorously, by the year 2000 a total 
. . 

of 1.4 million hectares of dry farming, 200,000 hectares of 

irrigated agriculture and 6 million pastoralists will be covered 

by functioning rural development schemes. In addition, all the 

~ major hydromete~ologic~and hydrogeologic~studies will have 
. A . 

been completed,::and river basin and mining developmentl can be:well 

~underWay. Both the physical resources and the transportation, 

health and education infrastructure will exist, furthermore, 

·~~ch will permit the Sahel ian countries to move into a period 

~ of sustained growth and industrialization in the ~~~ 
century. Finally, though there will still exist a need for foreign 

assist~nce in the year 2000, the countri es shoulid have resources 

sufficient to reduce significantly the concessional element of 

that aid and to be able to foresee the time when th·is form of 

dependency will be.eliminated altogether. 
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The strategy designed to achieve this goal by the end of 

the twentieth century has implicit in it a requirement for 

substantial amounts of external assistance during the next 15 to 20 

years. Any projection of the total value of that assistance is bound 

to be very approximate, but we nevertheless believe there is 

sufficient information and experience available to forecast at 

least the orderl of magnitude involved. 

Estimated'costs of agricultural and livestock development 

projects are available, for example, based on the experience of 

the World Bank, which has projects in all these 'countries to 

introduce'technology packages and to establish systems for supplying 

/,necessary production inputs and support servi ces, incl uding credit. 

These costs can then be extrapolated over the total aver~ge ~ 

numbers of pastoral families projected for the year 2000. 1 Experience 

with river basin development elsewhere in the world also provides 

'us with estimates of these costs. ' Although less information is 

available on what might be done in mining and transportation; we 

nevertheless. for the sake of completeness forecast approximate values 

of investments which could be made in these areas. Finally, we 

lThese projections are taken here from a study done for the French Ministry 

of Bilateral Cooperation entitled Essai de Definition d'une Strategie 

1 'Ouest (October 1975.), as modified by more recent information we 'have 

acquired. 

I 
I 

'I 
I 



• 

estimate very roughly the manpower requirements for most of 

these activities, especially agriculture and livestock which are 

~he most important, and project the cost of necessary training. 

~ The results, shown in Table 5, show~ross estimated total investment 

cost of $11 .. 6 bi 11 i on over the next 15 to 25 years. 



TABLE 5 
~ 

ESTIMATED TOTAL COST OF INVESTMENT, 1976-1990/2000 
(million us $ in 1975 prices) 

Agriculture b/ 
Dry Farming- c/ 
Land Resettlemen~ d/ 
Irrigated Agriculture-

. Research and Development 

Livestock 
Semi-intensive Range Development 
Other Livestock. Fisheries, Research 

and,Deve~opment 

Health 

, Education' and Human Resources Development 
e/ 

Minerals -
f/ 

Transportation-

Telecommunication 
W 

River Basin Development 

Power and Energy 

TOTAL 

$2,500 
1,000 
1,600 

750 

500 

150 

500 

500 

500 

2,000 

100 

1,000 

500 

$11,600 

a/ Foreign exchange cost is estimated,as two-thirds of total cost, 
based on the experience of projects financed by 'the World Bank. 

b/ Per hectare cost of integrated rural development projects ($200 
-, per hectare) multiplied by a' projected acreage in the year 2000 

of 12.5 million hectares . 

c/ Per hectare cost of land resettlement projects ($600 per hectare) 
- multiplied by a projected resettled land acreage in the year 2000 

of 1.5 million hectares 

d/ Per hectare cost of irrigation projects ($8000 per hectare) mu1ti
- plied by a projected acreage in the year 2000 of .2 million hectares 

e/ Dependent on surveys and initial exploration, figures could 
-- fluctuate widely. 

f/ Assuming new criteria is accepted. 

~ Includes studies and, pilot.projects; 2nd phase construction not 
included. 

http:estimated.as


Past experience indicates a -very weak capacity of these 

countries to finance a major portion of this investment. They 

already contribute to project expenses by paying local personnel 

and operating cost, but their ability to purchase capital 

equipment and otherwise to pay for investment is very limited. 

As an indication of this, the combined current budget surplus 

of all these countries averaged only $19 million per year from 

1969 through 1972, of which $16 million was accounted for by 

Senegal. Revenue in the Sahe1ian countries is inadequate, in fact, 

to finance at sufficient levels even recurrent expenditures for 

essential government services. This has a detrimental effect on 

development and especially on the ability of the countries to 

operate on a sustained_basis programs initiated by various 

investment projects. 

Ultimately, of course, it is anticipated that these projects 

will contribute to increased income, which will broaden the tax 

base and result in greater public revenue$. Gestation periods 

may be relatively long, however, especially since there is much 

information to be acquired, many projects are pilot in· nature, and 

the benefits of improved techno~ogy have not yet been fully 

exploited. The timing of projected-related current and capital 

expenditures is such, therefore, that_these expenditures probably 

cannot be financed directly out of general revenue derived from the 

increments of income they create. This is especially true because 

budgetary pressures faced by the different governmefits cause them to 



direct any additional revenue they acquire toward the1r most pressing 

immediate needs. As mentioned before, however, there may be some 

scope for establishing systems of payments whkh are related 

closely with services provided and which therefore channel newly 

created resources directly baok into productive activities. 

This may permit some rcpe.yment of capital investment, but it 1.8 

probably too much'to ask'that it pr.ovide the initial financing' for. much 

of tbat im'estment. It is here, in fact, that the almost complete ahscEce 

of financial intermediaries poses severe problems for the accwnulation 0f 

private savings and thelr investment in productive activities. "7here 

is private f,nvestment, of course, but it is generally limited to the 

occasional purchase, of cattle or a few farm implements. or to tIie inves t-

ment of so:ne worldrig capital in commercial activities. There are fe~~ 

indiv,iduals or families in these coun.tries wealthy enough to invest 

in substantial p:coductive enterprises, and the absence of financial 

intermC!diaries' prevents 'them' from combining their capital for th'j,s, 

purpose .. 

As a result of all these factors, it s'eems clear that most of th., 

financing of investment must come from external sources. Foreign private 

investment is relat1vely important in Game of these countries, especially 

Senegal, but it is confined almost entirely, to connnerce and industry. 

There are also several international sources'of funds 'upon which the 

Sahelian countries may draw. One of these is the' InteL~ational 

Monetary Fund, "here the countries have, in addition to their regular 

drawing rights, access to the Compensatory Financing Facility to meet 

balance of payments difficulties arising from temporary export,shortfalls 



and to the Oil Facility Special Account which was established to lend 

to Ulembers faced with balance of payments problems resulting from 

increased oil import costs. Each of these has disadvantages, however, 

because of restrictions placed on the countries policy-'making authority 

or, as in the case of the oil facility, becaus~ rates of interest 

charged are relatively high. Combined resources available from the IMP in 

1975 for these eountries was $74 million compared with an overall basic 

balance of payments ~eficit in that year of $110 million. In 

adClition, the countries aloe likely to be able to borro,,' from a Third 

Window of the World Bank, albeit at an interest rate of 4.5 percent, and 

on more liberal terms from a special trust fund established by the 

International Honetary Fund using its profits from gold sllIes. All of 

the countries excc;pt Mauritania also have access to the franc ZOlle 

Compte ~Operatio,g, and Hali has made considerable use of'this over the 

past few years. Finally, as associate members of the European Econo~ic 

COMuunity, the Sahelian co~ntrie? would participate in STABE~, the export 

." 
earnings maintenance scheme adopted by the Lome Convention. All of these 

facilities could at best, however, contribute only marginally to the 

oyerall capital requirements of the countries concerned,. and, because of 

intert'st \vhich must be paid or restrictions which nlay be imposed. they are 

/prob.J.bJY best reserved for short-term emergency 

vi As a result, the Sahelian cOlmtries must 

sit\latiollS. ' J ff.(JW...¢ 

I.. IIfcmcVM yo '? 
look to long-term loan or 

grants from foreign donors to finance the bulk of their investment needs. 

The question remains as to the terms upon which this assistance should 

be given. At first glance, it appears that these countries are not 
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excessivly burdened with external debt. Except for Mali, the debt service 

ratio (ratio of debt service to exports) is not generally high, varying 

from 1.5 percent in Mauritania to 9 percent in Upper Volta. ~ In Mali) the 

ratio is very high largely because of debts accumulated during the 

socialist period of the 1960s, but in fact few, if any, of these debts, 

ar~e actually being repaid. Because the ratio is relatively low for mOBE 

of ,these countries does not mean, however, that they have the ability 

to service large. EIllCUuts of c1C'.,..bt ~ Export earnj~ngs are very limited and 

are l:i.kely to remain so for some time. Donors recognize both this and the 

limited ability of the government to tax increments of income in order to 

acquire the resources ",i th which to repay public debt. As a result, ~the 

terms of aid have been ·highly concessj onal, which is the m!ljor reason 

explaining the low .ratio of debt service to exports. 

To the extent that a development program succeeds, it is to be 

expected that the ability to repay debt will increase. Therefore, the 
-

Sahel ian countries ought to be in a position prior to the year 2000 

to begin to pay interest on their borrowings, initially at relatively low 

rates. It is suggested, then, that economic assistance should be 

highly concessional for the first decade or so, but that as production 

increases as a result of these development efforts, the terms of aid 

be made increasingly stronger. The timing of thas change in the ~erms 

of assistance needs to be carefully studied, however, as the projects 

promoting development are elaborated and as the balance of payments 

and budgetary situation of the countries change. -



A. Geography and Climate 

There is great oiversity in the history, politics, and 

cultures of the ,peoples who make the eight West African Sahe)ian 

States of Chad, Mali. Mauritania, Niger, Senegal, Upper Volta, 

Gambia and Cape Verde Islands. While Mauritania, Senegal, Gambia 

and Cape Verde Islands have direct access to the sea, the rest 

are landlocked on the fringes of the Great Sahara. Each of the 

eight have geographical features which varY,considerably: great 

deserts, mountain ranges, a massive inland delta, river valleys, 

lake basins and rain forests. The greatest resource of these 

countries is the good fortune that major rivers flow northward 

from tropical mountains in Guinea, Central African Republic, 

Cameroon, and Ivory Coast into the arid Sahelian regions and 

provide millions of cubic meters of surface and ground water in 

areas that receive, less than 500 mm of annual rainfall. 

One common feature of the area is that they all 

occupy the climatic zone called the Sahel-Sudano area, from 

about ,,0 north to 240 north. The Sahel is a transitional zone' 

between the desert and the Sudanese region. It extends across the 

southern third of Mauritania, through Mali on the Niger River 

Bend, and on to the northern tip of Lake Chad. The southern 

edge of the S~hel runs from Dakar, Senegal; Kayes. Sansanding, and 

Mopti in Mali; Say, Niger; to the southern tip of Lake Chad. The 

Sahelian zone is theoretically divided into two sub zones which 

are distinguished by rainfall patterns: 
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1. The northerly band 'has between 250-300 mm of 

rain per year. This is enough to support some vege-

tation including grass and piney shrubs which are 

widely dispersed. This zone is used for livestock 

grazing by momadic peoples. 

2. The southerly 'band has between 300 and 500 mm of 

rain per year. This is enough rain to support, in 

the most propitious times. trees such as the date 

palm, acacias, baobab and a cultivation of millet 

and peanuts, and cotton and rice (under irrigation). 

The area is in general occupied by sedentaries grow

ing either millet or peanuts. Annual deviations from 

these rainfall patterns are + 30-45 percent. However, 

without irrigation, crop yields are very poor and only 

extensive,~ agriculture is practiced in th'e area 

with little or no use of fertilizer, p'esticides, 

animal, power or mechanization. 

The Sudan to the south of the Sahel ian band is a large inter

tropical region. This band distinguishes itself from the Sahel by 

increased average yearly rainfall of from 500 to 1000,mm with an 

/ annual devi~~~r of :!: 25-30 pe.rcent~ ihe exception of Mauritani"a, 

vall Sahel coun~~e'ifl 8;; ',lay e'f tile ether. 



In the major portion of the area, the mean annual 

evapotranspiration ;s above 1900 mm. In the south, this value 

decreases to somewhat below 1500 mm because of higher humidity 

and less sunshine. 

Variability of the annual potential evapotranspiration 

is much less than that of annual rainfall. Of-the four vari-

ables from which potential evapotranspiration can be estimated, 

temperature is by far the least variable, followed by sunshine, 

~ vapor pressurex and wind/in that order. ,-

In general, the growing season for rainfed crops with 

a medium growing cycle is during July-October. Potential 

evapotranspiration during this period ranges from more than 

600 mm in the north to less than 500 mm in the south. 

~ The respons.rto day length €'cot'tQn), is neutral<p;Gs 
A::~ - -~4~~ 

,V cane~ar :::P5J development and yield,\being influenced only 

by the sum total of the temperature. Other strictly photo-

periodic crops, such as certain sorghum varieties, are believed 

~bloom at the same'time: growth' achieved at this period 

(number of nodes) would thus determine yield. 

The critical temperature for certain plants (4SoC)-can 

be reached on some days and difficulties may thus be anticipated 

during the months when average maximum temperatures rise above 

40 0c. This seldom occurs during the rainy season, but the risk 



must be taken into consideration in project areas where 

irrigation would permit cUltivation all year. In the_dry 

season minimum temperatures can influence the role af 

plant development, but. of course, irrigation tends to 

increase plant resistance ~bo~extremes . 

.//' The prevail ing W~dS ~r:~hfrmattan and monsoon. D'uring 

, the dry season, the h~rmattan blows from the northeast. Its 

I s -
des~cating influence on vegetation must not be under-

estimated, even where irrigation is practiced. The most 

critical period occurs before the onset of the rainy season 

when the temperatures are rising while atmospheric humidity 

is still low. The wind can cause,an irreversible withering 

of plant life. 

Soils of the Sahel 

Major soils found in the Sahel ian countries are hydromorphic, 

vertisols. halmorphic, brown and ferruginous soil types. 

a. Hydromorphic 

These are widespread in the region and characteristic 

of land subject to submergence by flooding over recent alluvial 

deposits or land where soil horizons are deeply water-logged 

during the rainy season. These soils are prone to lime-accumulation, 

alkalinization and salinity. These types of soils are found in 



depressions and along river banks. They are good fo~ rainy season 

sorghum and millet, groundnuts. cowpeas. and maize and cotton. 

The last two crops, though, require control of the phreatic.ground

water. 

b., Vertisols 

This group includes poorly dralrtning soils of low 

permeability. The absorption complex is rich in lime and magnesium. 

Sub-types include the following: 

sandy-clay to clay soils with calcareous modules. 

These soils are often subject to inundation and their 

surface is broken up with small hillocks and' hollows. 

sandy clay soils that differ from the above by an· 

absence of friability and sometimes of calcareous 

nodules. They are poor 'in P205. Late millet is trans

planted into these.soils, which are 'also suitabJe for 

wheat. 

-- inundated prairie'soils found on flood plains and sub

merged for several months. These soils are composed 

of lacrustian sediments and are suitable for rice, sorghum 

planted after the receding flood, fodder crops, and where 

properly drained. wheat and cotton. 

1;;',. Hal ormorphic 

Halormorphic soils are found on small, exposed elevators 

in the midst of hydromorphic plains. They are also found 



c. 

in the merging' zones betwen natural levees and 

sandy banks. In practice, these are b~re soils 

whose leached horizons have been carried ,away by 

erosion with horizon B at the surface and a hard, 

nearly impervious profile. These soils have good, 

external drainage but an unfavorable hydraulic 

profile. They can be 'utilized for post-flood sorghum 

by contour banks to retain water, or for dry-farm 

cotton 'by breaking up the constant horizons throu~h 

subsoi 1 ing. 

d. Brown 

~J;ubarid brown soils are found between isohyets 650 mm 

and 300 mm. They are homogenous to a depth of about 

1 m., low in coarse sand with abundant'fine sand. These 

soils are particularly used for rainy season millet and 

groundnuts with natural savannah bushland or psuedosteppe 

vegetation servings as dry season grazing land for-

transhumant cattle herds. 

e. Ferruginous 

~ ~oPical ferruginous soils are found south of the 650 mm 

isohyet. They are formed on sandy soil series and .are 

very sandy (90 percent quartz) and poo~ in exchangeable 

elements, P205' organic matter and nitrogen. Rainy season 

red and white millet, cotton, and groundnuts are grown on 

these soil s. 

" 

, , 

., 

" 
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The Drought Syndrome 

Drought can be defined as a prolonged period of dryness. 

An analysis of the earliest written records for the Sahel-Sudan 

region which date circa 16th century" reveals that 21 droughts of 

varying lengths have been reported. Of. the 21 droughts, liste~6 

lasted one year~ lasted two years, one lasted three years~one 

lasted four yearsc(one .lasted five years..,_ three lasted 6 years 

and one lasted 18"years. The records demonstrate that droughts 

are a part of the normal climate of the region. a climate where 
" (9ne aMf ~ I 

"normal rainfall" does not exist: There :OjQ"\only anaverage 
~ "'" " 

rainfall over a specif~period. 

Droughts are a characteristic of the Sahel-Sudano reg,ion. " 

They are a feature of the variability of year-to-year precipjtation, 

t/ and the fact that they will continue to occ'ur is the one know~ 

/aspect of the Sahel-Sudano c1imate.\'i'~is dependabl • 

The 1968~1973 Drought 

The 1940s experienced average rainfall for the decade as a 

whole, although annual fluctuations were probably greater than usual. 

But the 1950s were bonanza years when the Sahel averaged about one

fifth more rain than average and the Sudanic farming zone about one-" 

tenth m"ore." As good years continued, both nomadic pastoral.ism ahd 



and sedentary farming moved north. While the French colonial adminis

trations (up to 1960) and the succeeding independent national govern

ments failed to discourage such movement, the northward shift in 'the 

Sahel was further facilitated by technical aid which increased drama

tical.ly the number of water points in the Sahel (without effecting any 

permanent change in the pastures). Rainfall of average, and sometimes 

better, standard extended throughout most of the 1960s, and the 

Fulani (Peul) pastoralists of northern Nigeria and southern Niger drifted 

as far north as the ~r plateau beyond Agadez. 

The break came with the 1968 wet season, when rain in both the 

pastoral and farming belts was one-fifth below normal and one-third 

or more below that of the 1950s. In 1969 there was more rain, at least 

in parts of the savannah, but thereafter a massive drought developed. 

In the savannah as a whole, 1~70 experienced rainfall one-fifth below 

~ normal. In 1971, rainfall in the Sahel fell to half the normal ~ 

v" ~ while the farming zone (Sudan) was down by about one-third. Thus 

the rainfall deficit over the four years, 1970-73, was approximately 

one-third in the Sahel and one-quarter in the farming zone (over the 

six years, 1968-73, it was something over one-quarter and abo~t one-fifth 

respectively). 

Discussion about permanent weather change in West Africa 

starts with the assumption that the 1970-73 drought was the worst ever. 

This assumption is highly questionable, and is not believed by most of 

the older people of the Sahel. Certainly the drought was the first of 

its magnitude since the Second World War and hence since the people of the 



Sahel became citizens of independent countries with a direct 

right to the attention of the United Nations agencies. It occurred 

in a period of technical aid and of concern about the world's 

resources and received massive attention from the world's news 

medja. 

Sahelian rainfall, it has been said, has been predicted to 

decline by a change in global air pressure belts dating back ZO to 

40 years. Yet, extraordinarily, none of the rainfall series· for 

~avannah West. Africa support$any theory Of' secular de~ljne'OVer' 
, vl'decades. Rather do they give evidence of short-ter~ctuations: 

1912-15~ drier; 1916~24.-wetter; 1925-28, drier; 1929-39, wetter; 

1940-44, drier; 1945-46. wetter; 1947-49. drier; 1 950-ffiij, wetter; 

1962-67, 

V argument . . . 

fluctuating around normal; 1968 onward; dr,ier. The ' 'f;I.i;;G 
, I:..~~~~} for a secular change in climate ed i~~~ 

sweep,1,ng"'l ess -far north and consequently deposi ting a hi gher 

proportlon of its rain near the equator; suggested evidence is. the 

claimed rise in the equatorial East African Lakes parane1 to the 

savannah drought. T~is evidence will not bear examination; the lakes 

r.eached their high point ;n 1964 at the end' of a long period of 

'~ above average and~~~ainfa11 in the savannah. Perhaps'the most 

one can say is that it would be unwise to assume a future Sahel ian 

rainfall pattern very greatly different from that which we have known. 

We can reasonably conclude that drought is a phenomenon of 

the Sahel-Sudano Region and there will be "good" years and "bad"- dry 
Owv 

years. -I( Aview is that a comprehensive development strategy must tale 



both the wetter and drier future years into consideration to 

capitalize on the "good" years; to withstand the "bad". 

Ecology: Land Use 

I Since much of the Sahel-Sudan region is arid even in perio~'of 

V ~ rainfall, only T.9 percent of the region is considered arable, 

25.8 percent consists of permanent grazing meadows and pastures, 11.5 
~ 

'percent forests, and 54. 6j\ "other areas." or desert and sub-desert 

zones. 'Significant areas of cultivation exist along the major streams 

and in the wetter sourthern parts of the countries. The avai.lability 

of high quality (deep, fer.tile) agricultural 50;·1 is extremely low. 

An extremely small portion of the region is irrigated. 

In the Sahel Zone, the vegetation consists of scattered ./(J.) 
~cacias and other thorny; narrow-leaved trees and bushes. Between 

bushes and trees is an almost'uniform cover of short grasses, generally 
. -,' 

below 40 cm lnhei~ht. 'The Sudan zone has scattered taller trees, often 

broadleaved and deciduous. Between the trees are taller perenni'al 

trees, shrubs~nd grasses wherever physical conditions combine to 

concentrate and retain runoff water from the scattered rainfall. 

Most recent changes in the vegetation of·the region appear to 

have resulted from human USe~ and misuse"" of the area and not necessarily 

from climatic shifts. T.Ae eee19!j;Y-&f-t-fte-1"eg-i-en-i-s-f.~4.1.e..-tg..s.a'y_the 

~ Ecologists and range managers are generally agreed that the' 

disappearance of perennial vegetati.on in the Sahara, the dev.elopment 
. . 

of the sand seas and large expanses of bare rock, as well as the 



expansion of desertification through the adjacent subdesert 

into the Sahel and Sudan, are the result primarily of misuse of 

the ecosystems by man. 

The initiation of this process results from one or ~ore 

'human activities including a) the cutting of woody species for 

firewood and other uses at a faster rate than natural regrowth 

occurs; b) over-grazing by livestock that resultsin the 

/' eradication of palatable species} 0) when further overgraied b, 
browsing animals, the elimination of all plant 'species; and 

c) the clearing Qf land for cereal cultivation, especially in 

regions of marginal rainfall where fields soon may be abahdoned, . 

. The long-term misuse of'the land has caused large scale, 

shifts to the southward of all vegetation zones. Bare rock ,a~d sand 

dunes of the desert have invaded former subdesert and Sahel 

zones, the Sahel vegetation has invadep the Sudan and the Sudan has 

invaded the woodlands of the south. Also, the Sahel and the 

immediate woodlands areas. to the south are plagued with widespread 

v occurence of unc0'!Y0lled fi're that contribute/.to the general 

V southward shi f~egetati on zones. 

Current thinking asserts that better management of the 

ecology can control the southerly expansion of the 'desert, and all 

sectors of development must take, this critical fact~to 

consideration. 

http:contribute/.to
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III. B. AgricuJture 

Development of the Aaricultural Sector 

Since the majority of tne farm labor force is engaged in, 

dry land agriculture, this must be the area of concentration, and:, 
. . 

since the majority of labor in dry land agriculture is invest~d' 

in food crop production, this activity must be made more effi.cient(:.', 

to release labor to produce more cash crops. 

The resulting increase in cash crops should eventually be ! 

able to finance the research program, demonstration, and extension 

in the form of integrated rural development, provided that full use 

is made of self-help and payment for services and inputs. apart from 

extension itself. 

The deficit in food grain production 1n Mali, Upper'Volta, 

Niger, and Chad is mainly a matter of insufficiency in years with a' 

below average rainy season and is not chronic~ In good years,.as 

evidenGed 13y ve.r>y-lew-ptTceS, there i~ definitely sufficient supply 

of the traditional food grains. Only wheat is persistently, in 

deficit and production could be increased;' the cost of doing this 

relative to producing export crops and impor.ting the wheat needs to 

be studied. 

In Senegal and [~auritania there have been economic advantages 

to importing, on average 40% of the food grains, including rice and 

wheat. Evidence from other countries in the region clearly indicates 

that the consumer will substitute from one source of carbohydrate 
, , 

-
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~o another if given a sufficient price incentive. 

play 'of prices in Senegal with development of rice production , 

potential at modest cost in the Casamance and an improved package 

for sorghum/millet and maize production el~ewhere, could over a 

period of years change Senegal to a situ'ation' of self sufficiency. 

However, 'this might not be'a sound economic solution. 

The economic analysis of the region in Section II indicates 

that investments in increasing rain-fed agricultural production are 

generally profitable and investments in major irrigation programs ' 
< 

are much less prof1table. This emphasizes the need to give priority 

to improvement 'of dry land farming and reducing the risk of low 

yields. 

Indeed, from the economic and agricultural point of view, 

large scale development of river basins for irrigation in the next 

decade or so is not attractive nor is it like'y to be profitable 

compared with other possibilities. The 'benefits must be ~iscounted, 

for the dislocation which will be caused tp dryland and"flood 

recession farming already ur.lderway in the basin. Howeve,r, it 1S 

clear that Sahel ian states are goin;;to~7e;~d wi~h major hydraul ic ' 

works 'in the river tl'asins and that'-the poHey of the donor.smay , 

determine whether this is done state by s'tate' or in an orderly manner , 

for the basin. 

In any case, regardless ,of the optimal regional strategy, an 

adaptive strategy will have to be found to suboptimize river basin 

- -
, 
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The strategy proposed for increasing agricult.ural productivity, 

reducing risks from weather, storage from season to season and increase 

in export crop production, 11hich could~a::!e the development. is . 
~~~ . 

believed to offer promise to~ake the Sahelian states self-supporting 

in their domestic development and, with exports from other primary' 

sectors, 'more or less in balance in their external transactions.eev.~ 
. fJMA~ vr 

,The con:inued ability of the Sahelian states to be~se~f stiffieient 

in food depends upon their ability to organize a system to maintain 

~ a flow of new technology from research stations; to adapt this in 

packages for farmer use, ·ta eemeftstrate ft, and provide. the extension 

~ service to extend it~ to supply the inputs in a timely manner; and . 

to ensure an adequate system of plant protecti.on and reduction of 

post-harvest losses. 

The strate'gy within the agricultural sector cim thus 'be 

summarized as follows: 
• 

1. Exploitation of existing resources 

.a) •. large farm population settled on the 

land 

b). known technology for modest increases in 

food crops and export crop production 

c). better use of n l1et" land (low lying. flood 

recession) 

, 
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. d). use of small irrigated perimeters 

e). improvement of on~farm storage 

2. Exploiting favorable markets for export crops 

which can effectively be taxed to finance re-

search and extension services. 

It is hoped that the .melding of both the governments' and 

the farmerS goals 'can be accomplished. These are listed below: 

GOVERNMENT PRIORITiES 

:/ 

• 

1. 

2. 

3. 

4. 

. 5. 

Domestic self-sufficiency in food production. 

Securing' a national food reserve aga·inst drought. 
P '. 

Increasi~? th;A:~~~ of ex~or~ crops •. 

Increasing ~~~ubstitution. 

Increasing the productivity of farm workers in. order 

to increase the standard of living • 

. 6. .Qf! R to ~a!nt~in~ood pric~~ r~~ativelY low • 

FARMERS GOALS 

1. Produce an adequate sUp'ply :of food grain. 

2 •. Reduce the risk of insufficient food supp1y incl uding 

'storage-of reserves aginst-drought. 

3. Increased "we lfare" from improved 'services - health, 

water supply, etc. 

4. Often also - to keep the children at horne and use

fully employed. 



-'f!-
/ In collaboration with the international community, t~ . 

vi strategy can be accomplished, but it will re~uire continuoUSAfinanc¢~J 

~d perserverance on the part 'of the governmen~of the states in-

/ 

volved,-and a real resolve to maintain a set tif policies favorable 

to the execution of.the program. 

DEVELOPMENT CONSTRAINTS IN THE AGRICULTURAL SECTOR: 

The development constraints in the Sahel can be grouped into 

three main categor1es: A. Physical. B. Marketing and pricing, and 

C. Human~ 

A. Physical Constraints to Increased Production 

1. Rainfall: Quantity and regularity of distribution: 

(a} Lack of Knowledge: Use of weather satellite to forecast 

intermediate range weather. 

Farmers have adaptive strategies to drought whi ch they are 

unab le to us'e effecti.v~ ly because of 1 ack of any accurate predi cti on' . 
of the effectiveness of the.rainy season. If th~ fronts dete~mining 

the rains can be identified from satellite imagery, there is some 

p'ossibility that a reliable·interme-diate range 30""60 'day 'forecast 

could be developed and broadcast~to farmers. 

, ,", 

(b) Failure to use the rain that falls optimally 

(i) Breeding plants adapted to shorter season or more' effective 

in water use (i.e •• drought resistant) •. 

, , ' 

,', 



Plant breeding programs for the region have been addressing 

the problems of producing improved varieties with a shorter 9r9wing 

season. These varieties would produce with greater certainty. 

Certain characteristics of plants, e.g., the way toe-leaves are 

arranged, provide more efficient use of wate-r, these characteristics 

can be introduced into local varieties. 

Plant breeding programs in the Sahel ian states need to be 

accelerated, and the liaison with the international research net

work and national research centers* (e.g .• sorghum/millet breeding 

programs in the U.S.) needs to be improved. Part of the 'increase 

in the program coul d be manned by Afri can tral nees and trained, staff. 

(ii) Improving soil water management practices. This includes 

,tillage practices to increase the amount of the rain,fall that runs 

into the soil -- reducing the 'run off. -It includes practjces to 

,reduce run 'off such as building -small levels and ridging ,the land'. 

Plastic covers (m~lches) can be used that permit the rain -tp run 

into the soil but reduce evaporation and so lengthen the period , -

for which the crop has an aaequate water supply. 

These and other practi ces are out1,ined in the NAS study 

·'More Water for Ari d Lands ll and also in the reports from- the Insti-
B/}~er ' 

tute for Desert Research, Sede ~, of the Ben Gurion 'Unjversity 

-of the Negev, Israel. 

*Formerly, through Joint ProJect 26 at Saria, Nigeri"a and'now- also 
through UNDP support. 
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(c) Failure to exploit existing' resources. There are areas 

of low lying lands (bas fonds) and areas from which flood water 

recedes, which provide longer growing seasons with more reliable 

rainfall than on the rest of the plains. Ways of exploiting this 

land are well understoo'd but need a little further fonnulation so 

that they can be dependably used in development programs. 

There are also areas downstream of existing dams which could . . 
be'used for irrigation, with a minimum of engineering work. The 

principles of this are well understood; in some cases financing of 
. 

the work is needed. 

(d) Failure to use means, to insure the pro'vision of food in 

"lean" years. 

(i) Failure to, store SUfficient grain from plentiful harvests 

for use in years of bad harvest. Traditionally farmers do this Iwt', 

/.ecause fa~ level s~orage is simple and8t! Fann g~,ain storag'e 

needs to be studfed along with methods to reduce losses, price 

policies that discourage and. encourage storage, credit"and timing 

of repayment to encourage storage. 

Storage in ~he,grain trade is small ,and is almost inVariably 

short term, that is, the "trade" does not carryover si gnifi cant 

stocks from one year. to another because it is not usually profitable 

to do so. 

District and national storage is necessary but only with the 

new anaerobic storage of fumigated grain in 550 ton capacity 

, 
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co'ntainers is there a feasible method of storing wi th an acceptaple· 

level of probability of preservation. Past results of grain pur

chase and storage in the Sahe1ian countries, 'tlith no quality grading 

system and lack of trained personnel have been unsatisfactory. How

ever, there is a working system reported to be in operation in 

the Savanna region of Nigeria. The question of how much grain should 
-

be held in regional, national, district and farm storages and for 

how long and how it should be rotated for fresh grain is a subject 

needing study. 

(ii) Failure to store surplus water for extending the growing 

season. There are relatively simple ways to-construct small plastic 

reservoirs for storage of irrigation water for use outside the 

growing season. The technoiogy has been developed at the Institute_ 

for Desert Research in the Negev, Isarel {see para 1 btii} above). 

(iii)' Irrigation as a rreans of reducing risk of crop failure. 

Irrigation is us~d in the region at four levels. 

I. Vegetable production in small' beds, irrigated by hand 

or simple means (chaduf). This is widely practiced but production 

is limited by the low level of consumption. 

II. Small irrigated perirreter~ (say under 50 or even 100 

hal usually supplied by water from a pump. Farmers have a small 

area in one of these perimeters usually for growing a high value 

crop. 

III. Medium and large sized irrigation perimeters which mayor 

" ... 
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may not comprise all the land farmed by a family, and may be for one 

V . -crop a year, for t~IO -crops or for year round production. .(se,e L. -

)' 'Coheli • 

For project design, apart from the data on th-e h,xdrology, an 

economic analysis of the costs and returns of the different types 

of irrigation, developed in different ways, e. g., capital intens-ive 

and labor intensive, and with water supply available for different 

pe-riods of the year or for the whole year. is necessary. -

There are also demographic and social studies to be carried 

out to establisl} whether there are enough people to man th-e scheme 

and whether and under what conditions people will farm year round 

with irrigation. The effect of mechanization with contractors on 

reducing out irrigation, as seen in Senegal on the river, needs to 

be es tab 1 i shed: 

IV. Industrial type irrigation schemes in which the- farm 

workers are employees. Typically in West Africa these schemes pro

duce sugar cane in association with a sugar factory. These 

schemes, with expatriate ma~agement, are effective in supplying 

sugar for the domestic market. The cost of production should be 

studied to see the real (social) cost of import substitutio~. This 

would indicate whether scarce investment- capita-l should be used in 

this way or in other activities. 



2. Low levels of soil fertility 

There is a generally low level of phosphate in the'Sahelian 

country soils, combined with low levels of ni'trate. After a few 

years a response is obtained to addit~onal pot~sh. There are also 

areas deficient in micro-nutrients such as boron and sulphur. , Im

ported fertilizers are generally too costly to be profitable on any 

but export crops. ,Some countries SUbs~1-ze ~erti1izer so that the 

V'" private benefits exceed the cost evenj.j(the social benefit is 

less than the social cost. Any attempt to increase the agricultural 
, , 

mar.ket surpluses will reduce soil fertility more rapidly unless 

some system of restoration is introduced. 

tal Use 'of local phosphates. Phosphates are present in 

most of the Sahelian ,countries either in the form of coprolytes 

or rock phosphate. A simple rock crushi,ng pl ant can manufacture 

,,/' X ground rock ph9sphate; such a plant could tie used in Niger; Mali 

, or Upper Volta. A German proposal exists for Mali. Facilities 

/' already exist in Senegal. ' TRe~ is Ile l'eeOrd a4Re5~llate deposits 

TIl' • GkaEh , 

Delays have been caused by waiting for feasibility studies 
, ' 

o,f large scale, capital intensive 'development"for -export. There 

have been many years of tests proving the effectiveness of the 

West African deposits to be similar to those in other parts of th~ 

world. Installation of a' simple grinding plant would un~ock 'a 



" 

i 

1 

" 

'j 
I 
! 

- /~()-
·n 

major constraint in agricultural production -- and the low fluorine 

content of the Malian and some of the Niger deposits makes them 

usable. as mineral supplements for livestock. This development. 

which has been recognized as important for several years and has 

been reguested by certain branches of the African governments. 

is of the highest priority. 

(b) After the provision of a SOUrce of low cost phosphate. 

limiting factor in ferti.lity is likely to be nitrogen. There are 

some available ways to improve this 'and some still in the research 

, phase. 

(i) Rotations including legumes. Legumes are associated'with 

rhizobial bacteria on the roots with the capabillty of fixing nitrogen 

from the air in a form suitable for use by plants. The quanititY· 

fixed is variable. There are food legumes adapted. to the region 
. 
which can be grown in rotations e.g. cowpeas and peanuts. There are 

also forage legumes. which ha've'been accepted by farmers in -the past.

due to problems of utilization and profitability - which might be 

profitable at a higher level of fertility. This needs furtner study --
• 

see under mixed farming; section e below. Improved cowpeas and 

peanut varieties are available and there may be other tropical food 

legumes acceptable in the area that would be profitab"e. 

(ii) Improving nitrogen fixation. There is reason to believe 

that it would be possible to improve the amount of nitrogen fixed 

by rhizobi al bacteria in associ ation ~Ii th legumes. There are also 

, . 
• 

, . 

................ -~'. J-' 
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rhizobial bacteria not associated with legumes and other nitrogen 
....' , 

fixing bacteria which might be used with food' and export crops. 

This area of research will be reviewed this year by the 

President's Corrani,ssion on Research Capabilities and World Food 

Needs and by the Agricultural Resear~h Directors Committee of the 

OECD. These reviews should point out profitable lines of research. 

This project is of intermediate to long-term duration and of high 

priority. ORSTOM and CNRA, two research institutions in Senegal, 

have started a project on nitrogen fixation but with more funds 

and intel:national collaboration in this '-- an area of acknow.ledged 

U.S. expertise :- progress should be more rapid. 

(c) Selecting crops and varieties for efficient use of soil 

fertility. Some species and some varieties are more effective 

in the use of low levels of fertility. For example, rice is more 

effective in the use of nitrogen than most other crops. Traditional 

(grass-like) cereals such as fonio and tef are more efficient. in· 

the use of nitrogen than millet. 

Efficient use of low levels of fertility should be one'criterion 

in breeding of food crops for production in this area, especially 

where it will be difficult to apply phosphate or to use nitrogen 

fixation. 

(d) If the limitations of phosphate and nitrate are removed, 

a deficit in potash will develop after a few years. SU'rveys should' 

be made to see if there are potash depOSits that can be exploited 

--""-.' 

, 
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in the regi on . 

(e) Mixed farming. The integration of livestock into the crop 

farming system, including growing leguminous feed for the livestock 

either as the hay from food legumes or as a forage legume; and care

ful management 9f the livestock manure and returning it to the land 

are likely to help build up soil fertility and maintain the soil 

organic matter to improve the mineral retention capacity of the soil 

(the ion exchange capacity). 

3. Inefficient use of solar energy by plants either by failure of 

the "architecture" of the plant to absorb a high proportion of the 

incident solar radiation or by the use of the energy so absorbed to 

build excessive stem and leaf rather than grain, i.e., the balance 

between grain and stalk and leaf production is poor. 

Both of these factors can be improved in 'plant selection 
. . 

and breeding programs already in progress, but at a pace that has 

not yet resulted in the widespread adoption of new varieties of the 

traditional food grains of sorghum and millet. 

4. Pest Control. Pests of all types from the fungi and insects 

that attack the seeds before germination, through production and. 

in stored grain are rampant in the region. Control o~ pests· in food 

crops, even when the product can be demonstrated in adequate or 

excess supply, is important to raise the productivity of the .farm 

workers and of the sector. That is, the Tong term response to pests 



control will be a shifting of agricultural resources into industrial. 
I 

or export crop production and it· will not lead to the regular produc

tHm of surplus grains without an expensive price maintenance policy.

There is no information on whether ,control of the different 
- , 

pests would increase or decrease the overall variability in crop 

production; that is, in years of poor crops, are the pests as active 

with a crop, and is'the major effect of ·the pest to reduce yields 

ya good year? In any case if the farmer was not exposed to the 

/risk of loss from crop pests, he would be expected to jlsell'ess 

resources (labor and land) in food grain production and more in 

cash crops. This hypothesis should be'tested. 

to .Seed protection: the technology of protecting seed before 

it is planted, to reduce loss in germination due to insect 'and mold 

damage is well understood and easily extended. The input is stable 

and easily distributed. It shoU19 be promoted as part of the pro-. 

grams for agricultural development. 

(ii) Protection of plants' against insects may partly be done 

by breeding but for the most part has to be done by diagnosi~'- and, 

When, the infestation is SUfficient to justify treatment, by· treat

ment. That is, there are levels of infestation below ~hich it will 

. noi be profitable to treat the crop. There may also be w~s of 

managing the crop - timing of planting, treatment of crop residues -

which reduce the possibilities for build up of insect populat~ons. 

Means and cost of control of major insect pests should be a 
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s.ubject of study. The provision of a diagnostic service should be 

included in the study report. Communication between extension, 

agents and plant protection specialists will be important. This 

is a high priority area and research is already under way. 

(iii) Bird pests. In the case of birds there is a greater 

possibility of breeding plants with an architecture that makes. it 

difficult or impossible for the birds to loosen the grain from the 

ear or panicle. In sorghum it is also possible to have the grain 

quality such that birds do not like it. Unfortunately, this . 

quality, in the past has been distasteful to humans except for 

making beer; There is, however·, a possibility to breed sorghum 

w.ith grains distasteful only until maturity. - Then, with prompt 

harvesting, bird damage would be minimal. 

Damage to cereals is even worse they mature out of the···usual 

season; at this time birds· do proportionately more damage. 

Research on the habits of the birqs is also· being carried out 

in the region and this may shed light 9n means of control.· .. 

This reduction of birds damages is a high priority area: . . . 

(iv). Weed pests. If is probably that competiti"on with,·weeds 
-

is one of the.major causes of losses in field crops. This hypo-

thesis might be tested by reviewing past research or it might need 

to be the subject of a new study. 

With the introduction of animal drawn farm machinery, the 

farmer has a new possibility for effective weed control. However, 

:;; .. ~ 



for various reasons, it seems difficult to change farming practices 

to use the'machine hoes at a' time when they can most .effectively· 

ki 11 the weeds. The tradition is to wart unti 1 there is a "good 

crop" of weeds before hoeing; in this way much of the damage caused 

by the weeds is already done before hoeing and it. is more diffqcult 

to kill the weeds the machine hoe. 

Improved'weed control by mechanical an9 even chemical meanS 

is being studied. This work may need to be intensified and 

evaluated economically. 

(v). Fungal and bacterial diseases. Plant breeding and crop 

residue management are the means used to reduce the build up and 

effect of 'these diseases. Research is already underway in plant 

breeding programs; the baSic knowledge is usually' available. The 

problem is one component in the introduction of new varieties. 

5. Farming systems. Farming has .been carried on with 

traditional hand tools and with traditi.onal means' of management of 

fertility. The introduction of animal.~raction and fertilizer and , 

tHe increase in the quantity of produce sold off the farm all ,dis

turb the equilibrium of the existing systems. Their equilibrium is 

also upset ·in some ·parts -of the ·region by increasing density ,of 
, . 

population 

(Senegal ). 

the Massi plateau (Upper Volta) and the peanut basin 

This introduces the' need for a supply of farm equipment of 

suitable design made locally using an appropriate level of techno-

. , 



logy e.g., the machinery workshops at Ouagadougou and Boboioulasso. 

This provides emploYment as well as trafning a network of service 

men. 

In Senegal and Upper Volta, there is a long history of re

search and development of farming systems in the agricultural re

search stations, which now have linkages to certain development 

programs. This provides a means to develop a package of technology 

as well as a means of informing research workers (by feed back from 

the farmers) of the real problems. These linkages need to be 

further developed within and between the countries. 

ICRISAT has·a very substantial program on dryland farming systems 

and a different but equally valid approach has been taken at Seae . 

Bogor in Israel in the Institute for Desert Research. Linkages need 

to be built to bring the results of this and other "foreign" farming 

systems research into the national research stations of the Sahel ian 

states. 

Meanwhile socio-economic and agronomic surveys are needed to 

establish the place of the different types of mechanization, rota

tions, and systems of cUltivation on farmer income and on migration 

out of agriculture. For example, in irrigated farming developments 

in Senegal on the Senegal River, tractors and combines have been 

in.troduced in order to increase returns to farmers and to reduce 

out-mi grati on of farm wor.kers. The out-migrati on often resuJ,ts· in 



, 
substantial money flows back into the region, part of which is used 

to hire farm workers from Mauritania. What are the socio-economic 

effects of this type of development to the farmers and to the 

country? 

Farming systems research would also include ways of integrating 

otherwise unused or underus~d resdurces into the existing dryland 

farming system. This would involve low-lying land, flood recession 

farming, and small irrigated perimeters, all ,providing additional 

resources but not changing the whole farming system. However, if the' 

whole farm area. is turned into an irrigated perimeter, the problem 

becomes one of changi~g the whole agricultural systems and the social 

calendar. 

6. Post harvest losses 

{a) There is a little knowledge of ihe extent of losses 

which occur'in the different crops in the different zones. Different 
, 

varieties have different characteristics as far as losses are con-

cerned: for example, many varieties of high-lysine maize are more . , 

susceptible to insect damage in storage than the traditionai 

varieties. 

There are levels of losses to be established by type of storage, 

for threShed and unthreshed grain, for farm storage in the Sahel ian 

and Sudanian Zone,' for storage in commerce and storage in aistrict 

, 



and national storage. There are losses in threshing. In certain 

parts of the region, however threshing machines are being introduced; 

their utilization needs to be evaluated. 

There are also losses in traditional methods of niilling 'and 

grinding, grain and in food' preparation. 

The FAO publication refers to a substanti'al study of losses in 

all post harvest phases'in the region. Research is also being 

carried out at IITA, Ibadan, and at Bambey, Senegal. However, the 

problem is so great that more resources will certainly be needed. 

(b) Design of improved for 'all levels. In the Sahel ian re

gional traditional storages are probably satisfactory, although in 

Senegal there may b'e a trend to increase storage of threshed grain 

as a result of the new threshing machines. Farm level storage re

search is probably adequate at Bambey (Senegal). 

The new hermetfc storages' for sacked grains that 'have beel) in

troduced in Mali and Ntger at a cost of. about $30iton may be, the 

answer for safe, -low cost storage at tbe district a'od national level. . . 
Th1s needs further evaluation. However, it should not be expected 

" ' 

that government systems of handling and storage of grain, including 

the rotation of ,strategic stocks" can compete ,with the commer-cial, 

sector in efficiency and price. Thus government storages will have' 

to be subsidized somehow. 

(c) Mycotoxins. There;s a problem of mycotoxins, small> fungi 

growing espec'ially on peanuts. New quality standar,ds set by the, 



European Common Market could reduce by more than fifty percent the 

utilization of African peanuts in animal feed. Research is needed 
, 

to: 1) improve production practices which may be hard to get 

farmers to adapt; 2) dev'ise a lower cost method for elimination of' 

contaminated kernals and 3) detoxify the peanut cake by extraction 

with solvents or chemical treatment. 

There is a considerable amount of information on this problem 

worldwide and the Directors of Agricultural, Research of DECO have' 

selected this as a priority area of study starting in 1976. Linkages 

to get the results of this research into African institutions need 

to be assured. 

7. New Crops. There is a lack of diversity in crops and a 

need for: 

(a) New cash crops for dry land farming ~o complement the 

peanuts, cowpeas and cotton.' There is evidence that only a ,small 

part of the available spectrum of cultivated plants'is being u,sed:. 

For instance, Sesame, although grown to a limited extent, could be . 
more widely grown but needs'selection to develop varieties which, 

ripen more uniformly and where the seed capsules do not autom~tically 

open on ripening. These are called indehiscent varieties and 

have been developed in the U.S. 

(b) New varieties of crops suitable for wet land-farming. , 

At present little has been done to develop the _criteria for'breeding 

" 

. 
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improved crops for wet land farming (low lying land and flood re

cession). There are traditional varieties of sorghum for the 

prolonged season and for out of season production. A regional pro

gram for improvement of these crops need to be established to 

include conventional food grain and'rice, both floating and rooted. 

This will be important along the Senegal River, the Niger and the 

Lake Chad River system as well as in other areas within the region. 

The organization of such a program for rice, of' course, falls 

within the area of WARDA. For food grains the basic data should 

come from the International Research Network but it may reprive a 

separate contract outside this organization to obtain sufficient 

concentration of effort. 

These out of season crops are important not only as an im-

, portant source of food supply, but because they allow the farmer, 

to devote more of his resources in the rainy season for the produc-' 

tion of cash crops to increase his family's income. 

(c) With the increasing areai of land under ir~igation 

a whole new group of crop v~rieties is needed, selected for optimal 

returns imigration rather than with limited rainfall. The'research 

infrastructure exists to do this work, but it lacks trained ,personnel 

and funding to do the job. Wheat is a special case. 

(d) Wheat and the wheat deficit: 

There is a steadily increasing consumption of wheat in the 

Sahel ian states. The demand is pervasive among returned immigrants, 



urban populations and certain ethnic groups (e.g. the Haussa),. It 

is satisfied almost entirely from imported wheat of international 

quality grades, uniform in quality and easy to mill. Except for the 

last 3 years, wheat has been comparatively moderately priced on the 

world market for the last 30 years - the period during which the 

demand has been building up in the Sahel ian states. Transport 

systems are geard to supplying the industrial flour mills with im

ported grains. ' , 

There are well known techniques for adulterating wheat flour 

with sorghum and millet flour. These produce a bread with a lower 

content of imports that is practically indistinguishable from the 

existing white bread. However, they usually require new equipment 

in the flour mill and change in the flour production system. They 

have not been adopted by any of the industrial mills in the region. 

There is a long history of wheat production in the Sahel ian 

states. It is ei~her grown on the high ground (i.e. in mountainous . , 

regions) or dry season. It is assumed that most of the existing 

production is consumed in place and does not enter the industrial 

mills. In Chad, there should be suffiGient domestic wheat available 

now or in the near future to test its mill ability in the industrial 

mill. 

The region certainly has the capability of producing wheat and 

with the possible exceptions of Senegal and Mauritania, satisfying 

,the domestic demand. Whether this would be a sound'investment or 

I., t 
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whether the cost would be greater than that of imported wheat needs 

to be established. The ,problems o~ quality. uniformity and mill

ability will also need careful attention. Industrial mills do not 

produce efficiently if the setting of the mills has." to be continually 

changed to adjust to different batches of grain. 

B. MARKETING CONSTRAINTS TO INCREASED PRODUCTION 

Food Crop Pricing 

Farmers would make more money if their ,grain were marketed 

in a more orderly way throughout the season; eliminating the peak in 

sales and the fa11 in price at harvest. 

In spite of any attempts by governments to regulate or 

stabilize the price of food, when a surplus is produced in a fav.orable 
, (\.T "V"{'~ ~~ ... -\ ' , 

crop'year thereQlit. no means by which any of the Sahelian governments 
, 1\ 

can ~~(;1'I~~ intervene to support pri ces: Tra~iti ona lly, i.t was qui te 

cOlllllon in a good crop year to produce twice the usual market surp'lus; 

for lack <if a mark¢t at an' acceptable price the excess was stored on 

the ,farms. Farmers adjusted their production in succeeding,ye?rs, to . 
correct for this. This could be said to be a form of marke~ supply 

stabilization because the 'traders ,generally had no capacity or interest 

in storage. 

This system had two major faults. Tn the case of sustained. 

drought there was insufficient grain in storage, and indeed low yields 

for 2 to 3 years~ under this system ~roduced hunger. A second major 

fault was that there were excessively large price differences between 

http:succeedingyears.to
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districts.*, Although there have been many other criticisms of the 

system.,all studies report that it is quite efficient, that the 

profits are not exploitative, and governments can only handle the grain 

at 50-100% greater cost. 

None-the-1ess, food crop production is and must be limited 

by the price formed in the market place. If governments decide that 

they want to increase supply,- it can best be done by permitj;ing the 

price to rise. 

Because farmers implicitly attempt to ~;"""}.£,. their re

turns to their most scarce resource, in this case labor in the cropping 

season, the price of cash crops, which is regulated by the governments, 

relative to the price of food grains, allowing for the differences in, 

labor requirements, determines what the' farmer grows with his surplus 

labor over and above his need for subsistence production. The re

latively ,low prices set for cash crops in itself encourages food.,grain 

production at pric~ levels that are acceptable to government?,' Govern-

- men~s also influence grain prices by feeding concessionai aid grain 

onto the market and by subsidizing imported cereals (rice and wheat). 

Evaluation 'of Grain Price Stabilization"Security Stocks-and toricessionarl 
, supp 1 i es " , ' 

~~(t~hll\.' . ' 
The objective ofAgrain price stabilization,programs is to provide 

SUfficient price incentive to producers to ensure an adequate supp'ly--by 

purchase of grain at harvest--whi1e not causing them to sell their own 

food stocks. Then stocks are released on the market when the price rises 
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at the end of the dry season. In general, price stabilizing programs 

are not designed to replace the grain dealers, because the government 

does not have the means and structure to do so. 
1M. ,,\.a. Ci\.\...V- \....l ') 

Security stock~Jilre stored on a continui ng ·qas is by. a govern-
O~ 0.. ~'<'\t3 of 1\-"(, , 

rnent agency" in quantities sufficient to tide over a period of short 

supply until supplies can be procured from abroad. These reserves are 

apart from farm stocks' and commercial stock holdings. The food reserves 

have to be rotated from time to time. 

In practice price stabilization programs have been expensive 

to maintain unless accompanied by some form of production control and 

then only for a crop the major part of which is marketed. In that way 

the year to ye,ar differences in the quantity marketedll.U- diminished by 

controlling the area of crop produced (the U.S. model). A country or 

trading area \~ith a cereal deficit can also stabilize the price as 

long as it stays above the world price, by applying a levy to the 
, oet&SS;~ 

, imports, which can be used to subsidize whateverJ\surp1us cereals need 

to be exported (the EEC model) • 

• 
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An LDC which sets cereal prices too high runs the risk of accumulating 

stocks in excess of what it can store and being unable to subsidize exports 
H ~il\ o.\~O 4~ laUoTt!ill.§ S~\\} '\ ... ~c> U~ '!N.rh-4t ~hJr \Altic.tl~ 4J~ 

of the excess.~ If ~~ices are s~t too low, the supply will be insufficient.~ 

~~~\U. 'face several problems in t~e grain price stabilization business: j.. 
( where only 10-20% of the production is marketed a 10-20% increase 

in production can double the quantity available to be marketed. 

Curves of probable production ind,icate a 50% probability of 

getting a yield 80% of the average in the Sahel' and 86.5% of 

average in the Sudano-Sahelian Zone. So the fluctuations in a , 

country like Niger (about one million tons a year supply) may be 

of the order of l~O,OOO tons inJS:J,f the lea1i.s. ~O," :-t{~J'-&. 
) ","'\IS OIH.'fo .. ~ ~.,e. tI.t II.t , \\ S~~tI... 0......,.10#. rCU"~~., 
In order to avoid destroying the conmercial trade and producing 

chaos in the market place, the Gov;rnment has'to set up a price 

network in relation to the transfer cost7considering the cost of 
" 

getting grain to market and the co~t of i,ts storage. Otherwise 

the producers will all expect the government to buy their whole 
, , 

ma:.:ket surplus at harvest time .cayoiding storage cost and 1'/i .... ' 
up'mon~y in stocks). ~ cost of collecting grain from remote 

areas/and storing it may exceed the selling price. 
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- When the farmer believes the government will market grain at 

CCh'tL04~~ces later in the season or will pay the same price 

• 

• 

for grain regardless of the, season, he has no incentive to store 

gr,ain and may even (as in Niger) sell part of his family food 

reserve, expecting to buy more from the government later at a 

lower price. l' ... ~e.c.\) 5!~1t OW\. t~ ,fo.'t"~ 5~'~ ~ 
~~~~.~ cat ik ~$.~~, ~ 'f~~ Ce6t~ mt~o!J 
Governments have problems in buying good qua1ity'grain where no 

official grading system exists." Poor ,quality grain is difficult 

to store. 
, , 

Price stabilizing organizations tend to lose money in various 

ways but thenJ having no ability to write off the loss, .try to' 

recoup the loss by 'dealing w~th other commodities, speculating, 

or even lower prices to producers. 

It is difficult to maintain stable domestic prices at a level 

that provides an incentive to produce 
, , 

• when food grains may be sold at concessionary prices . 

when other food grains (often wheat) and their products are, 

subsidized • 

when the government organization has filled its storages and 

cannot enter the market to purchase more 

.' when'the government organization is suffering from lack of 

liquidity and cannot enter the market 

when the government organization seeks ·to buy more than a 

small share of the total market, making the supply avai~ab1e 

on the free market insufficient for the market 

Governments that have tried to displace the grain dealers, 

have found themselves unable to maintain the market supply 



- ,In general the cereal buying agencies have had inadequate financing, 

inadequate accounting and' 1 ck f . d ' • a 0 'tral.ne personnel. 
.-' 

r It is very doubtful that II: is feasible for'the Sahell.'an 

I 

governments 

to stabilize the price of grain by a bUYing/selling operation 
. , , ' considering 

th~ size of the country, the transporatl.·on problems, ' and the financial, 

and technical means at their disposal. 

,--------_ .. - --

Concessionary Food Grains 

While concessionary food grains are' alife saver in emergency', they 
~ 

have been shown to have'a serious depressing effect on'domestic production, 

and a disrupting effect on the domestic market. In the countries of the 

5ahel, all of which have the capacity to be self-supporting in food grains, 

except in a sequence of drought years, the major goal should be to stimulate 

domestic'production to encourage self sufficiency rather than ,to permit 

l' the de~e:J.opment of, a dependency on outside supplies at concession prices. 

"The solution to the world food problem lies primarily in increasing food 

production, in developing countries~': 'It should encourage the maintenaI!,ce of 

farm stocks and stocks in commerce, which will constitute a reser'le oL. 

sound grain many times greater than that which the government can afford 

to store and with less loss and spoilage and at a lower cost than can be 

achieved by a governmental organization. -'~t" 1\...i ... ~tv-fI,'\W~~.,F 

~\ltJno.h'l\~ 0,.. ~'1'~ ~t~$ sl-ocks J it 15 
\-0 ~o.\IC.. ~ eAf\lAAt. ~ ",tl~\II4Tk foe ~W\ $1.(. '4 

0.. &t.4.f. ~ Jl. 1k~.f. ') t<>C,k5 . 

\~ tN.o..!a ~,,~ 
q,>~~v,.\ ,'J. 
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system 
Given the substantial problems invalid in the pricing/there 

still is a need for a study of the interrelationships between the 

price of food crops and cash crops in relation to the production 

decision. One such study is underway in the U.S:'at present, using 

Central African Data. There is also believed to be results from 

studies in Nigeria. Studies of costs of production of the different 

crops produced in different ways'and in different regions is basic. 

This leads to proposing a hypothetical framework for the farmers 

productions decisions and then to testing it in the field. 

There is ~1so a need to study the effect of government pricing 

policy of imported and concessionary food prices on the price of 

domestically produced food grain. ' 

C~ LIMITATIONS IN AGRICULTURAL PRODUCTION CAUSED BY FARM FAMILIES 

Farm families may limit agricultural production by: 

1. the number of days in the year which they are pre

pared to devote to farm work 

2. lack of technica1 knowledge by people of both 

sexes and of all working ages. 

3. lack of physical energy due to insufficient or , 

poor nutrition and ill health. 
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1. The farm families have a distinct yearly calendar of actfvities 

tlhich ha~ tq be changed if they are to farm year round, :for 

example. wltn the introduction of irrigation. There are examples 

where families do take to ye~r round farming and others where 

irrigation projects have been difficult to settle because ~f 

unwillingness to work year round. There are large areas of flood 

recession land which are farmed and i.n o~her places large areas 

unfarmed in spite of demonstration of the feasibility. because of the 

apparent unwillingness of people to farm out of the traditional 

'-growing s~ason . This is a needed area of study - the soci'o econo'mies of 

crop production outside the traditional rainy season. 

2. Lack of technical knowledge may be caused by,l,ack of dissemination' 

or by lack of knol~ledge. The latter needs to be satisfied 'by research 

and the former by extension. HO\~ever.' existing 'extension services 

are set up to deliver an agricuitural production program to men 
• 

and ,to a 1 esse)' extent a ho;~ e-~ak i 119 program 'to I'JOir.cn. ThE; ,extens i on 

program needs to deliver information,to the ~Ihole family appropriate 

to their activities. 

Women almost all-lays have crop production activities, which 

may be associated I'lith those of the male or may be separate. 

Prog'rams ,for vlomen usually' have to be 'delivered by women. ThiS 
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phase has been almost' completely neg.lected. There are currently 

'studies on the rol e of women. as \'Iell as a great dea'· of pub 1 i shed 

and unpublished information, This should' be· follo~/ed up by 

training the existing women agents and otliers inappropriate themes 

in crop production activities, 

.As has been pointed out elsewhere. youth programs are generally 

lacking in the region. in part due to the social position of youth 

and to·the difficulty for youth to innovate, On the other hand. 

~ in many ~rei\s a high~roportion of the youth are "voting with their 

fe'et;, and migrating! Thus the're is a strong niotivat~on for the. - . 
elders to recognize that something needs to be done. If more of the 

, youth 'are to be retained in the community to help to "get 

agr,iculture moving," 

This is another area of neifded~research - the present and 

potential role of.youth ill the vi,l1age. the effect of olltmi'gration 
" . 

on "getting agriculture moving" (dq th~ mi.grant~ learn'ne~i farming. 

-skills '-wliich 'they bring back to the corn munity? It is commonly stated 
. '-' 

that the migratlts come back and set themselves up in trading rather 

than principally in farming), 
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Are there programs that could be offered to youth. together 

with the ~ecessary inputs, that would lead to a more effective 

develop~ent of the community? 

3. There is little doubt, particularly after the exper-ience 

of the last fe~1 years, that the output cif the farm workers would 

increase if they were 'better nourished during the crop production 

season. Increasing the production and reducing the risk from 

drought would, of, course, ameliorate this situation. Under a few 

,circumstances it might be necessary to introduce Food for Work 

in' order to introduce a food production program. 
" 

A. It is logical to assume that ill health reduces the 

capacity to work. There are some areas where this is clearly true, 

with river blindness, sleeping sickness, malaria, etc. It is also 

true ,that in other cases improved nutrition overco~es most of the 

depressing effect of illness on work capadty. Improvement in. health' 

in integrated development projects will be justified'as a goal with

out needing data to justify it on the basis of increasing work 

capa<:ity • 
• 

, ' 



Course of Action: 

A. DEVELOPING THE pACKAGE AND DELIVERY SYSTEMS FOR V~ABLE E'")!1'~"'S.Ifl>~ 

1. Developing the Package. 

There are :; 'international and national research cent~working 

On a9ri'cultur~a 1 problems app 1 i cab 1 e in the ,Sahel ian countries • 
• Res,ults of" this ~/ork are supposed ~o be communicated to national 

, 
research, centers 5n the region. ,For exampl~, an improved quality 

sorghum, originati:ng i"n Ethiopia. identified by the Purdue University 
, ' 

Sorghum'Research P;oject (AID funded)" is suppl ied to' ICRISAT 

(Hyderabad. India) the international center responsible for so~ghum . 

res'earch; Seed of this variety is supplied to the national res'earch 

centers 'Of tlie Sahalian'states by ICRISAT ,through AID Jo';~t Project 

26 in Saria,:Nigeria or more recently thro,ugh the UNDP outreach 

program from ICRISAT. 

There is. in fact, some specialization within the Sahel ian 

national ,institutes. with Upper Volta concentrating on sorghum, 
( -

" ,.... • I 

Sene'gal an mill et and the Ivory Coast on Maize. 

These'specialized institutes tend to screen the offerings of the 

international center and provide seeds 'of the most promising varieties 

,to the individual national institutes. 'In the past. the institutes 

then had the responsibility for running variety trials at the main 

station and at substations. 



'. 

') 
There 

.. .... 

still is a gap between the research institutions 

and th~ agri~ultural extension programs which slpws the flow of infor

mation in both directions from the station to the farmer and from the 

f~rmer feeding back to the station. 8y- giving the research institution 

the responsibility of running trials and participating in an intensive 
. - . 

development zone (with an intensive'- extension program) such as Sine 

Saloum (Senegal) or the AVV (Upper Volta) the gap is closed. 

For cash crops the gap hardly exists because the extension organiza-
. . 

tion responsible for cotton is in close contact with the. corresponding 

research institute and the same applies to peanuts. 

A further contracted responsibil ity of the research institution is 

the multiplication of another seed to supply to tI,e development -organiza

tion, which may, in its .turn, (for food grains)' subject the seed to 

another stage of multiplication bringing the price down to a level that 

the farmer·is prepared to pay .. .. 
This close liaison bet\~een extr'a-national centers, national centers 
• 

and development organizations with feedback from the farmers is eSSenti-a', 

to generate and maintain the sustained s~.ream of technical i'nnovations, 

developed into demonstrated and proven extension packages, that is needed 
, 

-to maintain the food supply and farm exports and to raise farm incomes 

------in the future. 



--- In the past, the program in food crops has been neglected. At 
present it is being built up but..~to date has delivered little in 

I " 

rainfed crops except new maize varieties. The system needs a 

thorough check up to ensure that it ha~ no bott3fn~cks because in , 

the proposed st,'ategy, "t-he-g.r-eat-impor-tan€e-of increasing the pro-
• 

ducitivity in food grain production -- the activity absorbing the 

~~f the farm '"abor i~put -'i'J~~C(~~~~hA.. 
for production of cash crops. This will increase farm income and pro-

A - " 

vide a self-sustaining means to contribute to the addition~l research 

and extension costs. • 
This sy~tem of development of packages requires an intensive 

" "' " 

extension area, which of itself will not produce benefits commensurate" 

"with the cost. However, dissemination of the proven"package in the . . ' . 

extensive extens"ion area will have a very favorable cost: benefit ~. 
The research stations both extra-national and national and the 

, 
intensive extension areas also serve an important training role for 

botW'African and expatriate technicians. 

Actions needed under this rubric include 
, , 

-(a") ensuring that the research linkages internationally and . . ~. . 

regionally are really effective, which they are not at the 

moment. / 
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~ntensifying the efforts of research in plant breediny* to~ 

overcome' the physical constraints 1 isted earl i er. Testing 

the varieties that are selected for production in practical 

farming systems and at practical levels of fertility. Sub

jecting the selected varieties to processing, cooking, ~nd 
• 

taste t~sts before attempting to promote them. This ha~ to 

be done on a na~ional basis. It requires' not only strengthen

ing the facil iti es and developing .contractual relationships 

bet\~een -resea rch and development organi zati ons but above all, 

training of African workers . 

. (c) multiplication of the mother-seed by the research institutio'ns 

under a contractual arrangement. This is, institutionally, 

the simpliest and most efficient method of obtaining the:. 

motherseed. 

(d) Multiplication of line bred (as' opeosed to h~brid) seed for 
, 

• food grains in the development"pro'grams by the best farmers • 
I • 

This is necessary to br~ng the seed price down 10l1er so' that 
. 

the farmers will buy it. It i.s not recommended that inputs , . 

such as improved seed be subsidized except, ·if necessary, 
. = when the variety is first introduced. The multiplication 

activity is just one part of the integrated development 

progl'am. 
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2. Delivery SYStErr.S for Viable Extension 

The goal of the system is to deliver a viable package at a low 
, < 

cost to f~rmers; the system shpuld involve farmers and their families 

in decision mak<:ng for operation of the program if it fs to be viable 
< < • 

and last. It is proposed that a properly conceived agricultural pro~ 
• < < 

gram, by increasing the production of export crops for sale through 

the state monopoly will be potentially self-financing. 

~ • <The support for the need for farmer parti cipation is based upon 

Umt>.Lele's book and the Development Alternatives Study. < Howev~r, the' 

Sahel ian governments are not accustomed to the concept and it will be 

a difficult task to break away fronl the traditional extension'programs 

which are bci'sed upon the "take it or leave it" or the contract to perform 
... ' -

. " extension approach. The participation approach proposed has been used 

v~ry successfully ;n developed countries, 'including the U.S. 
- - --- ----_.- - ._-. . -

A preliminary attempt, the REDSO/HA Bush Seminars, was quite well 
• I ' 

recetved by Sahel; an Governmen.ts. The best that can be hoped for ; s , , ----
, to start up a single project in integrated rural devel0,pment in each 

, , ' 

. country to demonstrate ,the ,va~ue. 
, 1 

.;~; .. 
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• ITh~ re,lationsh;p behleen the delivery system end the research 

~T~t.,;... has already been described. In this ~iay an order of 

priorities is established for research and the gaps are' identified and 

covered. .-

Results of ~:he research on rural development projec'ts indicate 
. . 

that a program must be diffuse and extensive to have a favorable 

cost benefit ratio and that the packages involved with agricultural 
.' . 

producitivity should have the first priority •. Once the farm. families 

begin'to receive more income discussions are held on what 'other services 

and activities are; needed by each of the. communities involved. Such 

activit; es mi ght include improved, year-round water supp ly~'a di spe~sa ry 
. .' 

with drugs and a technician of suitable level, education, seeds' of 

improved varieties of vegetables for- the gal'dens, and so on~ These '. 
activities can be developed on a self-help basi's with payment for 

service and do not require substantial 'outside funding. However, they 

are really at the heart of integrated rural development and improving . . . 
the ~elfare of the rural population. 

. . 

There is already a trend to tnclude a broader range.of services in 

e~isting agricultural pr-ojects, so the movement··t<>wards· integrated. rural 
. ' . 

. deve 1 opment ; sal ready on the way. 
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The development 'organi'zation has to be capable of 

delivering? wide variety of se'rvice's vrith coordination to 

,the farmer and the community. The traditional structure of 

the services in the Sahel ian states is to have a "Directloli 

du S~rvic_e" in the capital city with a series of regional 

di rectors." one Jor each prefecture. and some sectors and 

sub sectDtr under the re§ional office. The whole operation 
, ' 

is controlled 'from the state capital. It has been called a 

tunne\' system with each service having its indivi.dual . 
~unnel from the capital and each tunnel is independent and 

has no association with the tunnel of another service.' : 

For integrated rural development it is neces~ary that' 

the systems for delivery of services be assoc"iated and inte

grated at every' step. It is not sufficient for the Dire'ctor 

of'Rural Development to have all of the riecessary services 

under his office, but this must also'be.the case at the 

regional, the sector and the subsector~evels. Such a 

thor.ough reorganization, Nittl the "breaking UP. of kingdoms" 
, . 

,is difficult to obtain. Ideally the chief of a sector or even 

a subsector·should ~oordinate his program in .response xo,dis

cussiOn wi·th his participants; it should be possible to 'draw 

into the program any of the specialist services needed si.ngle 

or as a group, to present the material o.r deliver the servjces 

requested. 



Rapid communication is necessary at all levels and 

,wi~h the' road netl'lork available it is clear that this 

should mean a radio communication down to subsector 

(a group of villages) level. This makes the specialist 

service universally on call. For example it is common in, 

the U.~. to telephone the 'physician before he starts his' office 

calls to avoid the ~ne to fifteen minut~ drive or to confirm 

its need. The radio telephone call with the village dispenser 

acting',as the intermediary may save a '50.,.niile walk. Radio is 

also an effective means of dissemination of information on 

all phases of the development program. 

Apart from the physical inputs which must be ordered 

., and delivered on time, the development organization will need 

,to be able to give credit. The system needs to be.simple 

and should not be exclusive. Part of the work can be done oy 

the communi ty, so that the organi za ti on does not He lip too' 
, ' 

many of its resources in administering the'credit fund. In 

~ order to ensure a high rate of repayment credit should 'only be' . 
giyen where there is a proven profitab]e package of technology 

to deliver and repayment should be required at a realistic rate. 
, - , 

Timing of repayment of credit, which will require the 

sale of some produce, should be such as to make the marketing 

more uniform over'time. That is repayment should not be obligatory 

• 

" 

http:acting.as


• 

at'harvest~ be~ause that is the time when the grain 

price will usually be the lowest. Security in the form of 
, , 

stored grain may be required. for an extension of the 

repayment time. With EM repayment from the sale of cash 'crops 

at fixed prices, the repayment o~ the credit can be scheduled 

at the time of sale of the ·crop. 

This leads to the method of design of an integrated 
• 

rural devel?pment program. Tnere should be a pattern laid 

out showing the necessary elements and their realistic 
, . 

scheduling, personnel needs and so on. Ideally this would 

result from a review of programs aiready in operation and 
. . 

discussion with the traditional expatriate and African 

organizations - such as, eFOr '~and its succesor) ·BDPA. 
. . . 

SATEC. SODEV-A, SODERIZ,Operation/S~rachide and RIZ. : Such ·a. 
, . .' 

stupy should include some of the programs in the savanna reg10n 

·of the coastal countries. This would supplement the IBRD 

(Uma lele) study of the Design for Rural Development, which 

.-only included one program in 'the Sahel;an countries a~d some 

in the Cameroons in all'of Francophone Africa. 

This study could then provide hard data on' the rate at 

which rural development coul'd be 'launched 'througnotut ··th~ 
. . 

region in' dry land and in irrigation of different types. 

The schedule of staffing and financing would also be (lbtai.ned. 
, , 

The study would also show what services were missing from -the 
exi'sting prbgrams and what would be required to include them. 

'. 

, , 
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It should be the objective of the study to provide the 

basic data neeoed for program design with a desisn pro

cedure. but, because of the differences betvleen regions 

and above all in people, not to prepare standardized·develop

ment plans. The plans should be flexible enou·gh. to permit 

adaptation to the ·needs of·the participants by the project 
• management team. 

. . 
In spite of the gaps in knowledge, there is sufficient 

information to start further integrated development programs 

and to bring in the services that are lacking in existing 

programs in the region •• 1he linkages with resear~h sho·uld 

be set- up as soon as possible in selected areas for develop

ment, to provide the lead time necessary to develop and . 

demonstrate the package and the desi gn _~velopment programs· 
'. 

should follow. 

There are, of course, some. areas for which there is 

t.urrently no package. Contracting wit-h a:·research organization 
• 1__ . . 

in collaboration·with the extension service to produce a 

package, \1i11 certainly accelerate ·the procedure of getting a 
I 

viable I?ackage. 

Youth programs have been very successful in developed 

and in Some developing countries. The possibility of delivering 
"';Ifnjf\ 

a program to youth of both sexes, in place "~the communities 

needs to be thoroughly ~xplored. Youth could serve as groups to 

'. 



• 
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help ~Iith d,emonstration farms and learn by doing. By association 

with the 'themes being promoted by extension the; r ,position as 

innovators \'ioul d be rei nforced. Youth groups coul d serve as a 

recruiting and tra ; ni ng ground for' extens i on workers· 

.6, ,-r~a.; ,,;.f...~ 
In the past the whole agricultural program fas been short 'of funds 

which has curtailed the trained staff available at all levels and, above 
• 

all, their effective operation. Training is expensive and produces 

frustration and wastage if the trainees do not have useful employment and 

a budget sUfficient for year round operation •. 

,- The Francophone countries have regional fac1ii,ties for providing all 

}ut tile . last 1-2 years of the 5-6 year post. ,BAC program for "Ingenleur de' 

Gonception" and "Doctor Veterinaire." The last two years could be 

provided in these schools within the region at a reasonable cost. For 

• 

, 
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ease of entry into doctorate programs, the last two years could well be 

offered as an equivalent to a U.S., M. S.degree or the Doctorat due 3e 

cycle (french). These facilities could be more fully used. The best 

candidate is the ENSA and Un'iversity at Abidjan followed by the Yaounde 

ENSA. 

There is a lack of a higher agricultural school to provide this 

training 'in the Sa,-anna region, which will probably be met by prcivision 

of a school at Bambey, Senegal or by the proposed extension of the 

Polytechnic at Katibougou, Mali. 

These institutions can train the personnel needed for 

project planning and evaluation 

project manzgement 

training of "ingenieurs du travaux" 

administration a1 all but the highest levelS 

junioi research posts 

Training abroad would still be advisable for 

senior research workers 

senior administrators 

: teachers in schools for "ingenieur de conception" 
. , 

There are some exceptions where advanced training is already available 

within the region. There are generally institutions in which research for 

dissertations could be carried out within the region. 

Any increase in development programs will run into a shortage of 

cadres at this level and may suffer serious delays waiting for them to be 

trained. 

, At the 'ingenieur de conception" level, .-4 years after the BAC, each 

country has a school.~lthough not all of the disciplines are taught,in 

-' 
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, each country. In the past lack of jobs has limited the n~ber of students, 

but a serious development .thrust in the region would exhaust the capacity 

of the facilities and would require more trained teachers • 

. The' lower level "conducteur," the agent in contact with the farmer, 
. . 

is also being trained in each country in a 1-3 year program after completing 

the 6th grade. These are' the people required in the greatest nUmbers but 

also the easiest to recruit and to train. The supply of cadres at this 

• level could also be exhausted if a further major sustained development thrust 

were to be launched. 

-mere is o..\SI> 0... I Cl..t.k. 
Aof U:s. personnel-~and indeed lack of personnel of all nationalities 

'but French--with skills·and experience in agriculture/iivestock/fisheries! 

forestry development program an~lysis. project desi~n and development .. 
management suitable for the region. 

The FSI basis for.language tr~ining is inadequate and Virtually 

only the PC is a major effective trainer in language~. 

Means of training U.S. personnel include'21ld grants and title 12. 
• 

Graduate fellowships to work on research within the region, 

Associate expert status within the FAO system or within AID 

Encourage the formation of institutions such as SEDES . 

• 

, 



Livestock Sector 

The'livestock sector serves 

- as a form of subsistence and income production for nomadic and 
sedentary producers 

- it provides a surplus of meat and animal products for the market 

- it provides an important source of export earnings for alloT 
the Sahel ian States except Senegal 

- it provides an effective means of harvesting the extensive 
Sahel ian rangeland, of converting agricultural residues and 
by-products into forms for hun\~n consumption, of adding to soil 
fertility through manure, and of enriching the diet of the 
population in the region. 

Production of ruminant livestock by nomadic herders is primarily' 

directed towards milk production with meat as the secondary' product. 

It is dependent upon rainy season pasture in the lower rainfall areas 

(down as low as about 200 mm/year) with complementary dry season grazing 

in higher rainfall areas (over 400 mm/year) which have cultivated areas. 

and agricultural wastes -- such as straw or stalks' of millet and· 

sorghum -- and grasses of higher nutritive value than the dry grasses 

of the low rainfall regions. In some areas the dry season ~asture is 
- ." . . 

provided by land released from flooding as the level of water in the 
. . . 

rivers declines (e.g., the Ni9(!r Delta in the Mopti Region of Mal.i). 

The herders have used the Sahel ian range for centuries; on their 

own they appear to have done relatively little lasting ecological damage. 

This is largely due to their having developed herding practices com-

patible with the ecology. However, the herder's response to iDnovation, 

such as permanent flowing water supplies from artesian wells.or mechanically 

pumped water, has caused serious ecological damage in 10c~1ized.areas. 

• 
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In the period since World War II up to 1968, the number of 

livestock increased and the percentage off take (i.e. 'the percent 

of the herd sold or slaughtered each year) also increased. However, 

the per capita consumption of meat in the Sahel ian countries tended 

to decline as the increase in population exceeded the increase 1n 

production. Tne number of cattle exported to the, coastal countries 

also increased over this period. 

The buildup of livestock during the period of favorable 

rainfall from 1954 to 1968 exceeded the carrying capacity of range

lands during the period of below average rainfall from 1969-1974. 

In general this is'caused by an excessive population'trying to 

subsist in the Sahel requiring an excessive number of animals for 

their subsistence. Historically, epidemics of livestock diseases 

(now mostly under control) and droughtS have reduced the herds .to 

numbers which can lie supported by the available rangeland. As a ,resul't 

production has stagnated since 1968. Therefore, without ways to 

increase the capacity of the range/water and other available forages 

to support a larger herd, little progress can be made to increase 

production. 

Over the same period there has been an increase in demand for 

meat and milk, a gradual increase in the price of ~eat and in the 

importation of dairy products has resulted. Coastal countries with 

their greater GNP and growth in GNP/capita were able to bid the 
", 

meat away from consumers in the interior countries leading to certain 
. ".:.;.-' 

social d'iiisatisfaction. Over a number of years th'e increase in d!;!mand 

for animal protein has been satisfied by fish, much of it purchased from 

foreign trawlers in local ports . 
, 
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' effect of accelerating marketings ,and slaugh-The drought had an [ 

1973 and J.'n some parts of the region the slaughter ter of livestock in 

, 1975 the price of cereals However, 1n , satisfied the consumer demand. 

and food to decline from the ,high prices caused by the roots started 

aJ.'l""-abl'e for purchasing of meat, leavJ.'ng more money av ~' drought, Meat 

prices in the coastal countries' ro~e very ~apidly as the consumers 

sought to increase their meat consumption, This brought about sub-

in the interior, exporting countries and stand,a1 price, increases 

to be so d~n~erous'politicallY that·Maur~'governments considered this 

tania, Mali, Niger 
,.-.. 

animals " 

and Chad all tried to shut off exports of live 

t 

The response of all of the coastal countries * was to import 

This satisfied the demand for the 
Australia, and Latin America). 

meat from the world market (particularly from france, 'East Af,ica, 

''European'' type butchers trade, releasing the domestic supply for the 

,mass African market Supplemented by imported fro~en meat. The world 

market price'was equal to or less than the pr~ce of meat in the interior 

capitals. So, as the interior countries restarted their exports .they 

ran into serious price competition in their historic ~oastal markets ~ 

This is made more serious by~he much lower cost of transportation 
, 

'the Sahelian countries. 

within and from the meat exporting countries'on the world market, thart in 

poultry, with a small number of pigs for the non-Moslem part< of the 

Nonru,minant production in the Sahelian countries comprise, mainly 

population. There is conSiderable potential f011 expansion in, this' 

production, but food grain prices and supplies are not usually within 

* Excluding Senegal, the only country that is strongly Moslem on ~he 
coast which inSists on slaughter by tne priest. 
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range for the production of these meats for the African market. So 

production has to be based upon by-products rather than food grains. 

Sector Goals: 

-- To increase production and the market surplus of meat and 
milk delivered to the domestic and export markets. within 
the limitations of the ecology. 

In this process to maximize the benefits to the largest number 
of peopl.e. producers and consumers. 

Through mixed farming. crops and livestock. to increase farm 
income and. to maintain 'and impreve soil fertility. 

General Constraints: 

Meat :consumption per capita has been declining over the last 
15 to 20 years. Production and marketings, having increased over 
the period 1956-1968. has stagnated since then. 

Livestock herds in the main producing region - the Sahel - reached 
and exceeded the limits that could be supported by the u~able 
rangeland. . 

-- The more rapidly growing economies of the. coastal countries 
are producing a demand for meat that has outstripped the ability 

. of the Sahel to satisfy. 

-- The interior countries had given priority to·the export o~carcass 
meat. providing the maximum of value added, but this priority 
will have to be reoriented to more efficient,movement of live 
animals as imported meat from the world ,market makes it ,difficult 
or impossible for' the interior countries to ·compete, . 

• 

Proposed Solutions: . • 

1.Develop water supplies to increase the area of rangeland that 
can be grazed. 

2.lmprove the yield of pasture which has sufficient water supply 
to permit its increased use. 

3. Develop a technical package for Sahelian (nomadic herders) that 
is economically feasible and sociologically acceptable. 

4. Increase ruminant livestock production in the higher rainfall 
zones, including the use of areas infested with tsetse flies and 
simile (the vectors for sleeping sickness and river blindness) 
for sedentary and nomadic herders. 

, 
5. De~elop mixed farming systems, integrating crop and livestock production. , 
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6. Develo~ .modern ruminant livestock production systems, . 

private ranches' and feed lots, suitable -for local investment; 

7. - Develop poultry production. 

8. Develo~ pig production. 

9. Improve transport of livestock to terminal markets with 
lower costs. 

10. Provide an infrastructu.e for livestock development pro-
grams including design of programs that can be maintained by 
participants and local governments administratively and 
financia'lly. 

11. Train~ personnel involved in production, marketing and 
processing, in-development programs and in admiliistration. 

12. Develop , planning tools by which to improve. a11,ocation 
of priorities within the sector. 

I. Water supply development 

Public water development on rangeland has usually lead to over
grazing and serious ecological damage. Attempts to put in a sufficient 
number of wells~that there is no excessive grazing pressure around 
any single well have failed. In theory it is possible to shut off 
the water to control grazing, but in practice thii has been impos
sible administratively. Sizing the delivery of the well to th~ 
grazing capacity of the pasture has only succeeded with hand or 
animal drawn wells and not with mechanical pumps. 

The problem is fourfold: 

~. Allocation of-water to a given herding group or village 
who will control its use, which, in effect, controls the 
access to the pasture. This is the ~istoric method. 

2_ Develop a water supply ~urface or subterranean) to match 
,l:he camping capacity of the pasture; 'this requires kn-ow
ledge of the seasonal productivity of the pasture and of 
the hydrogeology. . 

3. Organization of the hydro-pastoral development of indi
vidual areas in such a way as to provide a feasible path 
of migration for cattle to and from the area. This permits 
herds to obtain forage of at least a minimum quality to 
keep them in the dry season. 

4. Prevention of 12 months grazing around permanent water points 
to ensure natural reseeding of the pasture and maintenance 
of its quality. 
This is further complicate~ by the fact that villagers warit 



wells near the village even if it is likely to lead to 
overgrazing and by the difficulty of establishing'the 
number of stock being grazed on the range. 

II. Improving pasture yield 

Where there is an adequate water supply, and it is allocated to 
a particular group who will control its use and prevent its oyer 
exploitation, it may be possible to improve pasture yield. 

1. By improved range management practices, e.g. controlled 
grazing, burning brush control, reseeding. 

2. Construction of small levees (of, stones) holds the water 
On the land and increases the water supply for the pasture, 
which may be a limiting factor. 

3. Improvement of nitrogen fixation, where lack of phosphate 
is not limiting production, may increase yields. 

4. ,The use of improved indigenous or introduced species and 
mixtures of grasses, legumes, forage shrubs and forage 
trees (e.g. the ne~ Australian selection of Stylosanthes 
hamata, and Acacia albida trees, Brachyaria mutica on low 
lying land and Echinochloa on land susceptible to flood 
but not already very productive). 

III. Technical package for nomadic and seminomadic herders 

There are a small number of "experimental" projects wh'ich .should 
result ~n the development of a viable technical package to nomadic 
herders. The projects include the UNDP/AID Center at Dilly,: Mali, 
the UNDP/AID/FAC Assale - Serbe~al,proj~ct_in Chad,'AID Chad' 
livestock project, the ~BRD Mopti Region livestock project.' 

The package might be based upon gaining the participation'of 
herders by a program of reducing calf mortality by parasite and 
disease control and supplementary calf feed and intensified " 
veterinary care for the rest of the herd. Then the herders could 
be led to participate in the development of a range management, 
grazing control, and water development program, after estabiishing 

the carrying capacity of the range ,and the livestock population. 

Control of range fires and other improvements, ,use of salt
mineral supplements particularly in the rainy season, improving 
milk production perhaps with a collection scheme and a processing 
plant, dry season cattle finishing are all potential components of 
such Ii package. Hhen produ ct ive activities have been launched, the 
herders may elect to participate in social service activities," 
education, training, improved domestic water supply, improved 
health services and so on. 
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IV. Increasing ruminant livestock production in higher rainfall zones. 

With the higher rainfall the number of options open for developirig 
livestock production is increased. However, there is a major .. problem 
of conflict in land use with the increasing rural population requir.ing 
more and more land for farming, sometimes' removing the vegetative 
cover from areas on which it will not grow back naturally, refuoving 
trees for use and sale as firewood and so on. This necessitates 
rural pianning * for land use, trying to preserve the traditiona'l 
relationship between farmers and herders. Frequently the bes,t areas 
with vacant land are thOse recently cleared of disease vectors -
tse tse flies (sleeping sickness) and Simile flies (river blindness). 
However, untess something is done to control the use of reclaimed' land 
it will be developed in a haphazard way. Other undeveloped areas may 
have nO accessible water supply, but it might be, installed at a 
feasible cost. 

In this region pasture improvement wit~ brush control, range man
agement, reseeding and other means is 'often feasible provided ,its 
use can be controlled often'by water development being allocate.d~ 
to a certain group 0, by allocating a land use right to a certain 
group. 

There has been experience with grazing associations which have 

been viable ,organizations continuing in a few cases after the 

'expa,triate project managemen~ has left. However .. it,has always 

been difficult to control the grazing in such an organization. The 

assumption has 'been that if forage supply permits, the herders·. 

will .sede~tarise; however, it seems that ther'e is a greater proba-
• 

bi1ity that the herders will sedentarise if they are also f~rming; 

such a development then is considered as 'mixed farmin~. 

This is an area closer to Some of the larger cities and w~th a 

road network in which milk assembly and processing schemes are 

feaSible. 

• 

• . .. -. 



V. Mixed farming systems. 

------ -~ 

So far there are few, if any, examples of a real integration of 

livestock and, farming in t~e Sudanian countries. There are many 

farmers who have invested their saving in livestock and xeep them 

along with farming. Integration is considered to mean a cropping 

system designed to support the lives'tock enterprise and vice versa. 

This integration as a means of building up soil fertility, was recog-

nized by the Romans and, until the advent of low priced ni~rogenous 

fertilizer after World War II, was the backbone of agriculture in 

many parts of the developed world. 

It involves growing crops which produce hay (peanuts, cow peas or 

forage legumes) in a rotation to maintain fertility; the hay and 

forages ,are: grazed or fed to the ruminants, together with,other crop 

residues and wild hay *'and the manure is applied to the land, 

preferably b~ a means that does not loose the available nitrogen. The 

ruminants may be draft a'nimals, cows, finishing steers. ,sheep' or 

gpats. Other agricultural by-products and even crops may be fed to 

produc'e pigs and poultry, again using the.manure on the land.' 

This type of devefopment is extremely important as a means: of main-• 

tenance and improvem~nt of soil fertility, without the use 'of ferti-

lizer at-the present high'prices. 

Setting up a development program for sedentarised herders van Raay ** 

recommends'the following steps: 

1. Identification of sparsely populated areas where potentially 

good grazing grounds and farm lands are found in juxtaposit'ion: ,If 

not contiguous, the grazing and farmlands should be linked,by cattle 

tracks. 



- --- .~- ~. 

1~3 
2. Selection of areas of which the' potentials for grazing' 

and c~opping can be maximised at low cost. 

3. Specification of rules regarding the use of grazing and", 

farmland. 

4. Execution of projects directed towards raffioval of the 

major limiting ractors of' grazing land in order to, 

enhance their poten~ial animal carrying capacity. Since 

the shortage of protein in th~ dry season and fly-born 

animal diseases are the mos,t crt tical constrain:ts, a 

heavy call must be anticipated upon public f'unds for 

environmental engineering efforts to establish nutritious 

pasture~ and eradicate disease-carriers. There are very 

few natural grazing grounds that need no improvement at 

all. \ihile the fodder suppl~ in the tsetse-free zones 

in the northern part of Nigeria is ,generally low, tsetse 

tends to be a 'common scourge in the more productive' 

grasslands fur~her south. In certain, locali tie s, ,it 
, , 

might 'be necessary to construct !l- network of ,w,atering 

points and to distribute protei~ supplements in periods 

of stress. , 
5. Selection of interested Fulani pastoralists who can be 

. 
acconmodated in areas of which the environmental base 

has been improved. Assuming that it is, decided to , 

maximise the chances of favourable 'responses to the 

new range of possibilities, the choice of prospective 

candid~tes will not be difficult. The marginality of 

many pastoral operations has been indicated and it 

has been stressed repeatedly that many semi-nomadic 

Fulani are keen on increased opportuni ti es to engage, 



in farming. Notably, corporate units that are short of 

cattle, to an extent that their self-sufficiency and 

independence are seriously threatened, are likely to 

display the necessary interest and motivation. In practica, 

this .Till mean that prospective candidates should be sought 

especiall.y among newly formed corporate units t.,ith less 

than 10 head 01' cattle per household member. 

6. Grouping of corporate units according to their affiliation 

to wider kinship groups such as lineage and clan in order 

to facilitate social interaction and cooperative arrange

ments, and the subsequent allocation of a stretch of land 

to the group. 

7. Demarcation of grazing grounds and farmlands and subse

quent division into feasible operational units _adjusted 

to the labour force and herd size of the corporate units. 

8. Granting of secure title to farmland to-individual corpor

ate lmits; although cOlll.1Jlunal grazing rights have a s.trong 

tradition, it seems commendable that the use of land and 

responsibility for grazing grounds also are individualised. , 

These projects should develop into being self-finapcing. 

Equally a cror production and farm.mechanisation package may be 

appropriate; it might include grON"ing of fora~es on fallo11s or 

other land. 

Attem-s>ts to encourar;e farmers 1111.0 are not Fulani to Gr01-r 

forage have run into problems, since the Fulani consider it 

their riGht to graze any areas thut are not fenced after the 

grain. harvest is completed. Fencing adds to the cost of forage 

productiqn and may make; it not HorthlThile. 



Farmers may be more int'3rested in sheep and goat pro-

duction than in cattl~ and projects for developin~ the pro

duction of these gn all runlinants are being started in the 

region. 

VI. Modern ruminant production systems. 

In the higher rainfall zones, if suitable areas of land 

can be found and Hater supply is a,vailable, there is a pos

sibility to develop small ranches, allocating the use right 

to the land to family or other groups, Improvements can be 

made and paid for and some control'of stocking be maintained. 

Exam'?les that have been -proposed include the IBnD i-iest Volta 

and Nigerian Livestock projects. This provides a means for 

investment in improvements while safeguarding their use. 

The areas available may be infested with tsetse'flies, 

but it may be possible to produce either zebu catt.le Hlth, 

careful management and prophyllaxis or tr;lpano- tolerant {~ 

cattle. 

The private ranches may also need slnall feedlots for dry 

season finishing of cattle, if a suitable market can be . 
found. Sheep and goats should be included in these plans. 

Sheep' production is probably the mo~t ~rofitable livestock 

enterprise, but it does not provide milk for sub~istence of 

the herders.' 

,~ i.e. Oattle Hith a certain degree of tolerance Or resis-

tance to.'sleeping sickness. 
. . 

, 



Gare .1ill be needed to ensure that these ranches are 

limited to 'the target population or officials and other , 
investors outside the livestock sector will take ranches 

in their mID. names or in the names 01' nominees. ~lhen the 
, 

system has been, well demonstrated and the process of ranch 

development is takeri over by governments. there will be 

little to stop anyone that has the money or credit from 

making the investment. 

VII. Poultry production. 

There is a considerable production of chicken and'guinea 

fowl in the bush as .,1ell as egg production. The birds are 

sold live. The privileged market is also supplied with 

dressed improved breeds of poultry. 
, ' 

Interventions have included substitution of cockerels of 

modern breeds f'or traditional breeds and production \'1i t~ 

modern breeds. In the latter case, a high level veterinary 

care is important. There are some by-products av~ilable for 

poultry feed - bran from food grains, lighter gra~ns, damaged 

grairr, fu~d in some areas some pieces of food root~., The use 
• 

of, a prepared feed may be difficult to justify :t:or the small 

birds on the A1'rican market ,but may be used for modern birds 

for eggs and meat for the privileged market,. 

VIII. PiB production. 

Pig production is popular among the animist population 

in Upper Volta where it is even an export product, The 

lIl!,'uropean lf butchers shops sell pork and sausaGes, but a 

large part of the production is disposed of outside the 

usual meat, inarket, 'channels', The reLi.tionship bet"l'Ieen ,the 



''1'7 price of meat and the price of cereals has not usually 

permitted feeding of grain to pigs, so the rat~on com-
• 

prises breNers grains (left after breNing beer) and 

other by-products. There are a few local sources of 

improved breeding stock. Little is known of the health 

status of the pigs or. the economics of production. 

IX. .Transport to terminal markets. 

\Olith the importation of meat at. world market prices 

on the coast. it becomes all the more important to reduce 

the cost of transportation. This cost is made up of all~ 

of the costs of sending a convoy. plus export taxes (if 

paid)', patent .fees, and profit margin, 'corrected; for losses· 

or liquidati'ons to minimize losses en route. 

Of the difference in price between say Bamako and 

Abidjan abou~ a third is convoying, 1/) taxes and other 

expenses and 1/3 interest on investment and profit, assuming 

that the taxes are ,all paid. A small part of the taxes are 

used directly in the sector: 1.6f, goes to the Livestock, 

and Meat board and 5~& to the Veterinary Service for'vacci-

nation. Formerly the total taxes per head &~ounted to 

about 6000 f11' (~?1).40) but some of the .regional governors 

recently applied a ne\, tax of 10,000 fN (:~22.30) a. nead to 

discourage export and the value on which the customs ~uty 

hus also been increased. 

This whole situation needs to be revised in the light 

of the new competitive state of the market on the coast. 

Because the cost of getting I Kg. of meat from ,Australia 

to Abidjan is about equal to the cost of movement from 

http:fM(913.40
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Bamako to Abidjan by the least cost method plus the 

taxes with no allowance for interest or profit. 

The priI;1ciples of development of trek routes and 

of transporting cattle by truck are well understood. 

In West Africa an added complication is introduced by 

delays in waiting for railroad cars and lack of feed in 

the areas vlhere the delay occurs. 

Improvement in transport of small ruminants, which 

currently do not face the same competition from" the world 

market, also needs to be included. 

x·. Infra:=tructure for Development. 

Past interventions in the livestock sector have· mainly 

required an infrastructure for prophylaxis against the 

major cattle diseases. This has involved training a group or 

veterinary assistants (infirmiers) to do this work. 

The Vet·erinary Services are ill equipped tq handle tl1e 

range management, animal nutrition, animal l).usbandry·, 
• I 

marketing. economic and social aspects of the sector, 

Different countries have responded to this in different 
• 

ways; for exa.lllple, Nali' has an interdisciplinary orga

nisation - the Livestock and Neat Board - which is re-

sponsible for coordinating development. projects, and 

Upper Volta has its Regional IJevolo111uent Organisations, 

~-1hich integrate all the services nE?eded for deve]:o!'ment. 

The ability of the different countrfes to plan li ves.tock 

projects is also very varied. 
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The livestock service and other organisations in 

tho sector have, in the past, received little more than 

the payment Qf salaries of officials fro'a the national 

budget, often not having sufficient operating budget to 

deliver the services. Proposals that producers pay for 

the services received Hould take care of the cost of 

delivery and provide an incentive to the lower echelons 

to provide ~ervices. 

The sector is taxed f'or each animal slaughtered so 

that it t-1ould be theoretically.possible to finance the 

extension activities needed for developing production, 

'at least in part by increases in the slaughter or export 

taxes. 

Thus apart from problems with developmept and demonstra

t.ion of' the technical"packa3e, there are problems in the 

provision of infrastructure for delivering" the package, 

1-1ith" shortages of adequately" trained personnel, and with 

payment of salaries for more officials in the serv~ces 

and for their logistical support. 
. . 

• 
XI. Personnel Training. 

Personnel are needed in various disciplines for pro-

duction, marketing and processing phases of livestock 

sector development as Hell as for veterinary service 

delivery and for administration. On the other side, p"eople " 

are needed for planning and evaluating projects. 



The facilities exist for training adequate numbers of lower' 

and medium level cadres, but there is a shortage of higher level 

cadres for teaching, especially ,in the broad range of disciplines, 

apart from veterinary science, that are needed in the sector. 

These needs should preferably be satisfied in a regional insti-

tution in one of the Sahelian states and acceptable at least to the 

majority of stdtes within the region. The training of 5th. and'6th. 

year post BAC students could most easily be carried on in a higher 

agricultural school (offering at 'least 2 years of agriculture) 

associ~ted with a university (offering the first two years of the 

curriculum in science). Faculties such as zoology, entomology, 

,botany', economics and sociology can all'play ~ role in the train-
, 1 

ing, To teach the 5th. and 6th. year -- at about th~' level of a U.S'. 

M.Sc. degree - places a great strain on an agricultur1l1 ,school, H 

any number of specialist areas is to'be covered. 

XII. Planning Tools. 

Fitting all the elements of a program together for the ,sector 

and, seeing how they interact with each other and with other sectors 
• 

of the economy is beyond comprehension without the use' of some form 

of mathematical model. Currently plans are formulated and priorities 

allocated by whim and inspiration rather than by ~nalysls. There is 

'no firm estimate of what the sector will need to produce after 10 

years or 20 years and how it can proceed to supply the demand. 

Some form of analysis using the simplest meaningful models is 

needed as a first improvement in allocating priorities by govern~ 

ments and also by donors. Such models have improved planning cap-

ability in some developing countries. 
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Research Needs 

1. As with the crop sector, development programs cannot await the research 

results. There is little knowledge of what ruminants eat - nor for that 

matter on what pigs and poultry eat under traditional systems of pro-

duction. Knowledge of this is needed to develop improved systems of 

productioR and, where necessary supplementation of the ration. There 

is Some knowled~e of digestability of the different forages, but when 

animals feed selectively and include browse, the composition of the 

ration is uncertain. 

2. A major contribution Can be expected from the Malian - Dutch project of 
, ' 

modelling plant growth in the Sahel in relation to the water available, 

mineral nutrition and natural conditions. , This is an application of 

two models developed by a Dutch Israeli team on arid 'land pasture 

production and on the nitrogen balance in the Neger in Israel. 

Models of this nature will indicate what factors limit production and 

under what circumstances. This in turn indicates ways in which pr~-

duction can 'be increased. This -research is also applicable to' crop 

production. 

3. The economics of livestock production systems in order to be able to 
• 

,identify'interventions and activities for development programs. This 

includes .production of cattle, sheep, ,goats, poultry, pigs', and perhaps 

camels. 

4. The economic behavior of pastoralists. 

• 
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5. The economics of trypanosomiasis control in West Africa including 

tsetse fly eradication, prophylaxiS and trypano-tolerance. 

6. The complementary grazing of ruminants. What is the effect of the 

grazing pattern of one ruminant species on the feed available 

for others. 

7. Evaluation of livestock projects in order to evolve designs for 

livestock'development in the region. 

8. Evaluation and ~rojection of demand for meat and fish in the next 

20-25 years in the West African region. 

9. Evaluation of long term changes in the ecology of the Sahelo-

Sudanian zone in relation to livestock production. 

10. Improved use of remote sensing for rangeland mapping in the region 

in.order to simplify and speed up mapping for use in development 

projects. 

11. Development of national and regional models for the livestock sector 

in order to understand better the workings of the sector and to 

help to develop priorities in national and regional planning. 

12. Methods of drawing water, including simple pumps, solar pumps and 

tradional methods and their implications for watering livestock • 
. 

13. The transformation of cellulose for livestock feeds. The tropical 

forests have an enormous capacity for growth and many of the species 

have no commercial use. Can the cellulose "be economicall~ treated to 

serve as ruminant livestock growing or finishing ration for stock 

from the Sahelian countries (OEeD). 

14. Detoxification of sheanut cake. 
, 

There is a considerable tonnnge of sheanuts (Karite) from which the 

"oil" in the form of sheanut butter has beEm extracted. The cake is 

not suitable for feeding to livestock due to a toxic constituent. 



I~J 
Attempts made before World War II to detoxify the cake were not 

successful. It is quite possible that modern techniques would enable the 

cake to-be detoxified at a feasible cost. This w~u1d be .expected to increase 

the income of the gatherers of the nuts and provide a-useful high protein 

animal feed supplement. 

- , J' 
~ 

-
. 

• 
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fish Sector 

With a production that has reached about 300,00,0 tons a year and 

the potential almost double this, the fish sector of the Sahel ian States 

is important 

- as a provider of animal protein 

- as a source of employment and of subsistence 

as a contributor to the GNP 

- as an export producer 

Fish also generally serves as a substitute for meat and so its 

supply together with the meat supply should be considered in m~eting 
• 

the demand for animal protein. 

Considering the small amount of resources invested in the sector 

by governments the output is quite amazing. The industry consists of 

fulltime and part-time fishermen, using different systems for catching 
. 

fish according to the conditions, type of water (lake, river, flood . . , 

plain, etc.) and season, plus a large sun-drying, smoking or salting 

industry manned by the fishermen and their families, and a transport 

and'marketing system. The product is sold at a very modest price • 
• 

The catch was greatly reduced by the drought. 

Constraints 

-1. First and foremost losses due to insect dama'qe when the treated 

fish is kept for long periods in the fishing villages because of 

difficulties in transportation and the lack of a regular system 

of collection; losses may amount to 30-50% of the catch. Under 

FED sponsorship a chemical preservati've has been developed that 
, 

is simple to use and low in cost.' The use of salt and smoke or 



sun drying is also effective as a preservative ,but the sy'stematic 

delivery of salt to the fishing camps has not been undertaken. 

The amount of fish being so1d fresh, with ice to keep it 

cool. is increasing but it is a small part of the total catch. 

2. Apart from losses in storage and marketing the next most~impor

tant constraint is adequate fishery management at all levels in 

the sector. There is also a severe lack of trained personnel . 
• 

Training of the higher cadres has been proposed in ~ 

~ regional school to be set up at Mopti. A pilot program was sub

mitted by UNDP in December 1974 under CILSS, and the proposal 

for preparing a project for 5· years of support for the school 

appears in the Report of the Consultation of Fishing Problems 

in the Sahel, Bamako, Mali. 13-20 November 1974. This would 

provide training planning capability of higher cadres. who could 

then train medium and lower level cadres within individual States 

with limited support from the donors. 

3. Lack of capitai, infrastructure, and to a lesser extent technical 

packages (i.e., improvement of preservation could serve as the 

initial package) to provide boats, motors. and larger mesh nets 

that are now needed--sma11 gauge nets were needed during' the 

drought. 

Fishing regions need integrated rural development packages. with 

a strong productivity component, but including help with all of the· 

productive activities including farming. and organizing self-help 'for 

the social services which are often non-existent dUe to the inaccessi-

bi1ity of the camps. 



Some Current Activities 

Mali: Production about 100,000 tons a year, mostly eXP9rted 

dried or smoked to Ivory Coast, Ghana and'to a smaller extent Upper 

Volta. FED project since 1971 to cover 

- extension to'fishermen's camps, including improved, means of 
conservation 

- maintenance of motors for the boats 

- research on more intensive exploitation ~f the Niger river 
fisheries and experiments in processing and marketing (fresh 
fish. smoked fillets, canning, etc.) 

- improvements of the fish market facilities at Mopti, Dioro. 
Gao and Dire 

- extension and professional training of middle level personnel. 

NDRAD (Norweigian IDA) with FAD made a study of the possibilities 

of producing and marketing a protein-rich concentrate from fresh fish 

for human consumption in 1975. 

Wood required for smoking is consuming the forests of the region 

faster than the rate of regrowth. 

The Mopti fisheries are the most developed in the regfon. 

Chad: The fish cqtch i~ the' Lake Chad Basin is about equal to 

that inthe Niger River in Mali, and the problems are in general'si

mi 1 ar, a part from the camp la i nt by the Chadi ans that the N.i ger:; ans , 

with better access to capital, are able to out-fish them and that Chad's 
; 

share of the catch is declining. The main mark~t for the dried~ smoked 

and/or salted fish is Nigeria. 

Losses may be combatted by 24-36 hours of salt treatment, using 

10% .of the fish weight in salt, followed by rinsing and 5 or 6 days of 

sun dryi ng. Attempts to extend thi s process to the fi shermen' s' v:il

lages have not been very successful, partly due to the quantityland 
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cost of the salt involved. The insecticidal treatment may be much 

less costly. LCBC/FAO has a project with a fishery research station 

on Lake Chad and FAO has a small training program for river fi~hermen; 

Niger: The catch on the river Niger and the lakes (apart ,from 

Lake Chad which· is discussed under Chad) is modest--of the order of 

10.000 tons a year. 

There was a ly, year FAD/UNDP fishing development project in 

Niger to trajn people from Niger and Dahomey on preservation and treat

ment of fish. 

Upper Volta: There is a modest amount of fishing in rivers and 

lakes, and, presumably the control of river'blindness in the Volta 

Valieys will increase the' potential catch. 

FAD/UNOP has a phase of the project for Development of Forest 

Resources, Wild Life and.Fishing devoted to fish technology ,including 

preservation. 

Senegal/Mauritania: The fisheries in the Senegal River yield 

about 40,000 tons a year and are in a primitive state, due In part.to 

la~k of access to the fishing camps. Fish that is not sold fresh is 
• 

simply dried, involving the potential losses that might be expected. 

These two countries also ha~e important sea fisheries. Senegal 

has a $64 million IBRD loan for this sector. 

RecOlrrnendati on s: 

1. The fisheries sector provides a potential for increased. taxed 

revenues by Sahel ian governments if production is increasea and 

management improved. The sector is a large employer of part-time 
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labor. Training schools and research (LCBC-FAO s~pported) 

should be further expanded and supported. 

2. Thought should be given to organizing fisheri'es cooperatives 

where new techl')iques can be disseminated for 1,essening the 
- -

rate of spoilage, credit provfded for new and better equi,p-

ment, and where means'of getting the fish to market can' be 

worked- out. 



Fo_restry 

In the Saheliart States, forestry is the responsibility of the 

agencies of "Water and Forestry" which inc1~des-forestry, conserva

tion, land use planning, and often fisheries. Thus the Eauxet Forets 

are responsible for combatting desertification as well as the programs 

for provision of wood for heating, fish smoking, structural uses, etc. 

A CILSS/FAOConfernece is scheduled for Apri-1 1976 a-t Dakar with 

the objectives of 
. 

deve.}oping a coordinated regional policy for forestry and 
conservation 

- establishing priorities for the activities within the sector 

- deciding on what is technicallY feasible. 

Problems 

1. Desertification. From time to time the concept that the 

Sahel is suffer1Dg massive and irreversible degradation 

at the hand of man and domestic livestock is raised. A care

ful analysis by "forestry" specialists and other indi-cates: 
, -

- there is no massive advancing from of desertificatio~ 
caused by man ! 

- movement of the isohytes (lines connecting points of' 
equal rainfall) southwards, i.e., leaving a larger area 
with less than 100 mm average rainfall a year, is the 
major cause of the advance of tne desert. There is no 
evidence that man plays any role in this movement. _ : 

- local desertification is occurring due to man's activi
ties, producing an effect likened to the holes in a Swiss 
ch~ese. Contributing factors include: 

removal of the vegetative 'cover for cultivation and 
subsequently abandoning the land as unsuitable· for 
cropping 
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over grazihg, particularly around permanent water points. 
Denuding the area of forage can kill the trees 

2. Deforestation is a serious problem caused by 

- the increasing demand for firewood for cooking/heat~ng 
and for industrial uses, such as smoking fish. Alter-

m native forms of fuel may have to be sought. 

- careless cutting of trees for livestock browse for all 
species of ruminants 

- farmers cutting down trees which serve as bird roosts; 

3. Land Use: Problems associated with an excessive density of 

population on the farm land and wit.h long term planning of 

the use of land cleared of disease vectors (of slee~ing 

sickness and of river blindness). 

Interventions: 

1. Anti-erosive Forest Belt: The concept of an anti-erosive 

forest belt across the region has been proposed. However, 

expert view suggests that 

- it is difficult and costly to plant and establish and no 
one species would cover the whole region 

- it would only serve as a windbreak for a few hundred meters 

- if planted at the present limit of the desert--say on the 
100 mm isohyte of'today, any southward movement of the iso
hyte would kill the trees rather than the trees preventing 
encroachment of the desert. . 

2. Feasible Interventions: 
. . 

It is necessary to wait for the outcome of the Dakar meeting 

to get a compr.ehensive view, certain activities can be identi-

fied. 

a. The need to define the role of the forestry' service. 

b. Training of cadres at all levels t6 fulfill this role. 
FAa is attempting to provide a higher level course at 
the Yaounde ENSA. People are also being trained at 
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Nancy (France) and in Canada and the USSR. 

Medium level courses are offered at KatibougQu 

(Mali) and Bambey (Senegal). 

Lower level cadres are trained at Bobodidulasso 

(Upper Volta) and in the Cameroons. 

c. Reforestation activities. 

Reforestation is economically viable on a vi;llage 

basis for production of wood for domestic and in

dustrial use as fuel and timber. Eucalyptus and 

Prospopis species can be grown for this purpose. 

There is need to find other adapted species· out of 

the varieties under selection. 

Acacia alfiida plantations, with 3-4 years: of, 

protecti'on, are also probably a viable activity on 

l,ight soils. The tree does not grow well on ciays. 

Technically the activity 'is relatively simple but, 

it is hard to convince 'people to do it. 

There are other trees of commercial value, 'in-

eluding casnew, mango, and gum arabic. 

d. Use ,of the forest service in a· program of conservation· 

of the vegetative cover and land use classification 
, . 

and management. This would include a Soil Conserva-

tion Service role, planning conservation practices 

as part of agricultural development programs. '. 

Delivery System: 

A forestry activity or a series of activities are rarely self-

supporting or feasib~e for delivery alone. These activi,ties, with the, 

'. 



trained people to service them must be integrated into rural develop

ment programs. entering after the productive agricultural and live

stock activities have been lau·riched • 

. . 

. f 

, 
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1IL', C. Health. 

Introduction: 

Health activities should function as part of an inte

grated rural development program, focused on impro'ving agri

cultural, livestock and fisheries production. 

One of the key inputs of any development plan is 

,people. Therefore, the development process inherently involves 

investing in people. An investment in people requires investing 

in their health. Additionally, a major criterion of the success 

of the development process is the im~rovement of the quality. 

of life~ 

Against this background. we see the ,following, health --.. 
constraints for development. 

Q,f) Parasitic infectiQns sap the energy of adults ·and 

affect their work output. Sickness often means absence from work 

and professional training activities •. 
. , ' 

h1) Parasitic infections and malnutriti~n affect the 

energy of students at school. 'Sickness iesults in absence from 

school. 

c~) Malnutrition in pregnant women and those with infants 

'damages the 'brains of children and inhibits their ability to ·learn. 



d*) There is good reason to believe that parasitic 

infections and malnutrition contribute to a lethargic 

attitude which often results in a fatalistic attitude toward 

life ri ...... " inhibit~r-tverall development. 

--"., _ . 
. I 

~ .-

- ,-),. The' presence of vectors for diseases such as 
~ a. 
~ onchocerciasis and trypanos~miasis'in certain riparian areas 

prohibits using considerable potential farmland needed for, 

increased agricultural production-as well as certa~n f~shing 

waters. 

it must also be· kept in mfnd that various_activities 

in other sectors, in conn~ctjon with the implementation of an 
• • • I • 

integrated development approach, will. have implications for 

health. Some of these implications will pe discussed later in 

this section .. 

1. Major Diseases and Health Concerns 

~)A. The Current Situation. 

The principal diseases found in the Sahelian area 

• 

include malari~schistosomiasis, trypanosomiasis, onchocerciasis, 

guinea worm,. measles, tuberculosis, s'pinal meningitis, and 
- -

gastro-intestinal disorders. Malaria is a major problem 'in every. 

country. 
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Certain riparian ar.eas such as the Volta River Basin have 

endemic onchocerciasis. Other diseases are also prevalent in 

particular areas of other countries such as respiratory diseases 

in Mauritania and Chad. Leprosy. and trypanosomiasis' are pa,rticular 

problems in Mali .. 

The water which most people drink in the Sahel ian countries 'is 

contaminated in some way. Addi~ional1y. there is little provision 

for the' sanitary disposal of human waste. In most areas there is 

no provision for the proper disposal of garbage. Most of the 

population have little knowledge of appropriate personal hygiene. 

Most homemakers have no understanding of the necessity for .careful 
. . 

washing of utensils and dishes and the desirability of prepari.ng 

food in a clean environment. There is little understanding·of how , , 

food should be stored to prevent contamination. 

Malnutrition is.a problem for many children and adults. 

Infants, young children. pregnant and lactating women' are most 

vulnerable. The weakened condition of those ~ho suffer from mal-. 
nutrition makes them especially susceptible to disease. In the 

case of measles death can often occur. 

-. 

\ 
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The current population of the Sahel countries is appr.ox

imate1y 25 million. Population is rising at an approximate annuaJ 

rate of 2.7 percent and could reach 50 million by the year 2000. 

The rate of population growth is currently rising faster than the 

rate of food production. 

~ iI. Future Consi Mrab ons 

Increasing agricultural output, improving cattle raising, 

and developing fisheries will have implications for health. For 

instance. if irrigation is introduced in certain areas, this has 

'implications for the transmission of malaria, schistosomiasis, and 

parasites which are transmitted by water. Depending on the 'type of 

, -

~1g irrigation used, the onchocerciasis trypanosomiasis vector can 

flourish. In addition, if there are projects which involve resettling 

people in new areas consideration has to be given to appropriate 

planning for providing potable drinking,water, and the appropriate 

disposal of garbage and human waste. It is important that env~ron

mental impact studies be carried out in the earl¥ stages of planning. 

Provision also has to be made for appropriate rural health delivery 

facili'ties in newly settled areas. Conversely, development activi-

ties in the'transportation and communication's s~ctor win have impli

cations for the health delivery system such as facilitating tne delivery 
L.l 

of supplies and communications between reral dispensaries and medical 

centers. 
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Looking further into the future. it is projected that as 

a result of the overall development process, towns and cities will, 

grow. Plans must be made in advance «fW/mii for appropriate muni-

cipal water supply, sewage and disposal of garbage. 
, 

~Jii.~ .. Current Health Care Delivery System 

The health care system in all 'of the Sahelian countrjes is 

organized along the basic lines as indicated by the diagram sh~wn 

below: 

i 4. Major cities NATIONAL 
HOSPHALS' 

,REGIONAL MEDICAL CENTERS 

~EDS _' ___ OU_T_PA_T_I_H_IT, PRE AND POST NATAL 
CONSULTATION FOR MGTH6RS 

'Ii Ii; county seat AND C~ILDREN AND MATERNITY 

"';"4. Large, village 

jv •• Small village 

' ______ ~ ______ ~ __ ~ __ --J 

'!RURAL DISPENSARY I 
I 

IVILLAGE MEDICAL POSTj 

Regiona~ medical centers are supposed to be staffed-by a 

physician and include nurses, nurses aides and mid-wives. Often a 

doctor is not avai 1 able."' ~lhere they exi st, vi 11 age med; ca 1 posts 

are manned by a person with some minimum training in first aid. 

t, 



Countries are divided into health sectors by the 14inistry 

of Health. Vaccination teams operate in each health sector. 

In most of the Sahel ian countries the Minister of Health 

also serves as the Minister of Social Affairs. The activities of 

the Ministry of Health include operating social centers. The curri

culum of the social centers includes baby weighing and counsel on 

how to maintain the baby's health. some instruction dealing with 

nutrition and some general health education aimed at homemakers. 

Most Ministries of Education have ,a division which is con

cerned with school heaith p·rograms. The extent of these programs 

varies widely. -

The Ministry of Public Works .is responsible for installing 

and maintaining municipal water supplies and public sewage systems 

in those rare cases where such facilities exist. 

With the exception of Chad and' Niger, which currently have 

no official plans, each country has a health section for their. 4 to 

5 year plan. These plans generally endorse the concept of .an i'ntegra

te~ health system and coordinated activities' in the field Qf·health. 

In practi~ there is often a lack of coordination between the- M1,nistry 

o.f Health. the Ministry of Education and the Ministry of Publ ic Works 

concerning health matters. 

Very few people use modern family spacing medication or 

devices. Official attitudes toward family spacing vary among the 

Sahel's government. Mauratania, Niger. and Senegal are willing to 

discuss the principle of family spacing and Niger and Mali are willing 

to try some family spacing programs. However. Chad and Upper Volta 

do not favor family spacing. 



·~ f. Defic~cies 
For curati ve an·d preventi ve health acti vi ti es, there is 

. . 
a lack of personnel of all kinds and at all levels. There is q 

particular need for health personnel in the rural areas. The rule 

of thumb is that the further you get from t~e large cities the 

greater the shortage of trained personnel. The seriousness of the 

personnel shortage varies from country to country with Senegal 

having the most trained nationals. The majority of physicians come 

from outside the Sahel ian countries. 

Preventive medicine has received little emphasis during 

the training of most health personnel. They generally tend to take 

a narrow interpretation of what their specific activities should be .. 

For instance, there are mobile vaccination teams which operate in 

rural areas. Generally speaking. the vaccination teams only concern 

themselves with innoculations and recording endemic diseases and under

take little or no activity in health or environmental sanitation. 

There is a woeful lack of engineers and other trained people· 

to. handle municipal water supplies and sewage systems. 



There is a shortage of facilities, and equipment for facilities, 

vehicles for mobile teams, spare parts and often fuel for such ve

hicles. There;s a shortage of medicines, and a shor.tage of vaccines'. 

There is also a shortage of transportation to get those supplies, which 

are avail'able, out to the health(facilities in the field. There is a. 

shortage ~f material for municipal water and sewage systems. 

As in the case of personnel, .the general rule is that the further 
, 

you get from the big cities the less likely you are to find available 

material. In countries like Chad, Mauritania, Mali- and Niger the 

question of transport in the interior is particularly difficult. In 

some areas the only way to reach certain towns during the rainy season 

is by air. 

There is a lack of coordination and planning. Ministries of health 

~o not have adequate personnel to follow through on the implementation 

of a comprehensive health delivery system. 

3. . .mt. ACTIVITIES FOR REHABILITATUiG AND DEVELOPING 'AN EFFECTIVE (\",,- Lo~ 
COMPREHENSIVE HEALTH' DELIVERY SYSUM : I '-./ l-~ 

Introduction 
. . 

In order to remedy the deficiencies and constraints previously. 
fNf'o . • 

mentioned.~integrated health care system with emphasjs on preventive 

medicine is required. An integrated health system would inc1ude ma

ternal and child health, family planning, nutr~tion education, commu

nicable disease control, sanitation, potable water supply, health 

education and curative activities. An effective integrated system 

could prevent the population from contracting many of the diseases 

which currently affect the Sahel, and l'iould be most instrumental in 

helping to drastically reduce malnutrition. 
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The integrated health system would represent a .delivery system 

in place for effective family planning activities when the popula

tion of these countries is ready to engage in such activities. - In 

terms of potential acceptance, family planning activity must be pa~t 

of a compre~ensiye delivery system which results in the improvement 

of the qu~lity of life rathe~ than "just being presented as a pqpula:' 

t30n limiting activity. L 

-. 
An integrated health system needs to reach out to people aDd 

help them to understand the implications of clean water, proper dis

posal of human wastes, proper disposal of garbage, proper personal 

hygiene, proper nutrition, and family spacing. It would have a chain 

of personnel reinforcing ~ach others efforts, extending from the vil'l

age to the large city hospitals, and starting with prenatal care. 

~;.. Health Delivery System Development and Strengthening .. ' 

J) ~ -Additional personnel need to be trained. This includes 

physicians, administrators, planners, paramedical personnel, maternal' 

and child health workers, sanitarians, and village level health:workers. 

Fo~' all categories of these new health personnel the curricula must 

be reviewed and emphasis should be on. training in the integrated ap

proach to health ca~e. For instance, personnel concerned with cura

tive activities need to be alert to opportunities to explain why a 

person has contracted a-disease and to refer them to another person in 

the system for follow up orientation. The cost of actually treating . 

those diseases, which could largely be prevented by adequate preventive 

health activities, results in expenditures which could have more long 

range'ef~ect if used for preventive activities . 

. . . 
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In terms of the number of personnel required, ~1.H~Ol' s goal. is 

that by 1980 there should be one physician per 10,000 population, one 

nurse ~er 5,000 population, one midwife per 5000 population, one 

health auxiliary per 1000, one sanitary engineer per 250,000 popula

tion, one sanitarian per 15,000 population. This 'projection ~~an$ 

,oPttmistic. 

In training activities there should be heavy emphasis on experi

mental learning, using facilities of the health delivery system;; and 

curricula which focuses on the realistic needs of the developing. 
I 

health. system. Often it is not necessary to bring people into-the 

capital city for trairiing as nurses aides, midwife a'ssistants, ;ani-

tary assistants and vi11ageu health workers. With the exception of -

certain medical specialists the training can take place in Africa 

where' it·will be most relevant. 

The requirements mentioned below vary from country to country', 

but they give some indication of the time required to train different 

categories of personnel: 

1.. State Certified Nurse 

2. Nurse Brevet 

3~ Midwife 

4. Nurses Aide 

5. Social Assistant for 
maternal and child 

health center 

6. Social Aide 

3 years after 

2 years after 

3 years after 

6 months to a 
year after 

2 years after 

6-12 months 
after 

10 years of base 
education 

10 years of base 
education 

, .1 0 years of base 
. educat i on 

6 years .of primary 
school 

10 years of base 
education 

6 years of primary 
education 

", 
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7. Village health 
worker 

8. Village maternity 
aide 

9. Sanitary' Aide 

60 days 

60 days 

1 year after 10 years of base 
. . education 

Current personnel, including traditional health workers. need 

to be periodically retrained to update their technical skills. Many 

of these same personnel also need in-service training to orient them 

toward health education activities. There must be provisions for 

following up on the job with those who have received such retraining. 
-

Initially, a good portion of the training and retraining must be done 

by foreign personnel. 
-

ii.C. Existing health facilities must be renovated and new facili-

ties need to be constructed. Particularly in rural areas, basic 

necessities like water must be provided for facilities. . . 

The WtH,{O.' projects that by 1980 there should be medical centers 

staffed by a physician, nurse, midwife, and a sanitarian for p'opulatiori 
Se. ........ Q<>QNtL -

groups of 25,000. A goal of the wmgefbrn government is to pro,vi de 

rural dispensaries for every 12,000 inhabitants and one village health 

post for each 2,500 inhabitants.· 

Particular attention needs to be focused on the necessity for 

facilities which are appropriate to the customs of the area and which 

can be staffed and maintained. Large hospitals which cannot be main

tained represent a financial drain on the whole health care system. 



Sufficient materials and medicines must be'furnished so 

that appropriate facilities may' operate effectively. Procedures' for 

the bulk ordering of medicines and supplies needs to be established. 

Such procedures should result in substantial savings. Sufficient 

vaccines must also be made available for communicable diseases control. 

jv./i. Prov; sian needs to be taken to improve the' management and 

planning of the health delivery ~ystem in each country. This will in~ 

volve the training of planners and administrators. It is also neces- . 
-to 

sary to design a. ~asic information system Gsv provid~ relevant data~ 

health planning needs. 

The project Strengthening Public Health Delivery Systems in . 

Central and West Africa should be used extensively for trainirrg pJanners. 

V.h. Appropriate arrangements will have to be made' to ensure the 

delivery of materials to the different components of the health system. 

Additionally. appropriate transport must be provided for those per-

sonnel who require'vehic1es and spare 'parts 

must be earmarked for these vehicles . 

. viA. When there is solid indication of'motivatlon~devices and. 

medications for family planning must "be made available. 

·,j,iQ. Support for the. onchocerciasis control project in the Volta 

Rive~"basin should continue.~ comprehensive time table and reasona~le 
... ~ ( 

""'. cost estimates needs to"be developed for the activities mention'ed above 

to renovate and update the health delivery systems in each country. 

~A matrix can build on the data found in the health sector plan 

'for those countries which do have long range development plans. The 
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Mimstries of Health in each country and the W:.H·.O: representatives 

also have data available. b:bmtgi~hsLrl~~:';~~<~~ 

i Ie i 1:<. AI: ; 21 

As the projects are ready to be implemented, as a result of 

the information derived from the matrix exercise, arrangements must 

be made to ensure that new additipns and renovated facilities for a 

national health system can be effectively maintained. This requires 

ensuring that the country concerned has an adequate budget to maintann 

and operate the health delivery system which exists at any given sta§e 

of development. Until the implementation of the long range development 
.. 5 

strategy generate. enough revenues to maintain the system, this would 

mean that national budgets would need to be subsidized. If it is possi-
. . 

ble to undertake this procedure, then a sliding scale over a period of 

years need to be calculated • 

. ~ _. Priority Action Programs 

i~. Even before. the matrix activity takes place, work can and 

should be underta~ on developing intergated rural health delivery 
. ~ Jl CU .. ~ c.o""",,~. 
servicesj\ Immediate operation~l priority should be given to developing 

a rural health delivery system which involves village health workers 

who are back-stopped by mobile teams operating out of rural dispensar

ies. These village health workers \'/ou1d perform simple diagnose.s and 

dispense medicines, perform simple first aid, carry out activities in 

environmental nutritional and general health education. In addition 

to recruiting and training personnel for this type of activity. funds 
/' ./ will also be needed to renovate rural dispensaries~ for we11~ pumps~ 

and latrines 1n the villages. 



A mod~l for this type of activity is the Senegal Rural 

Health Service Project. It is estimated that the effect of the 

implementation of this typ.e of rural health delivery system could 

prevent 75% of the diseases which currently afflict the popu1~tidn 

'Who liv~ in those areas ~~he central development strategy will 

be implemented. Adequate vaccination activities must,also take place 

1n the tarket areas. The village health workers can play an impor

tant part in providing epidemiological information to those planning 

vaccination activities. 

The Senegal Rural Health Service Project puts great em-

phasis on involving village people in an effective manne-r. The 

project deals with a total health delivery system of an administra

tive region and provides a clear link between the villa-ge and ,the rural 

dispensary'. It envisions extending the benefits-of a comprehensive_ 
, ' 

rural health delivery system to 200,OQO people per ye,ar. 

It is re'commended that negotiations be undertaking with the 

Sahel ian governments to institute such a project ;'n each country. 

Similiary projects are already being discuss,ed with the governments 

of Mali and Niger. 

~ ,. Studies 

I,~. As the integrated rural development plan moves forward, 

the environmental health stUdies 

required. 

w1'll be 

',i .1. Assistance should continue with projects which would 

control onchocerciasis and trypanosomiasis. This includes vector 

mapping where it has not yet been undertaken and the initiati;on of new 

contro 1 projects vlhen adequate vector 1 ocat ion studi es have ~aken place. 
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-- --~~ ~his' ~~nnection. organizations like th~ OCCG~and OGEAC~Should be 

used whenev~r possible since they are already _experienced with this 

type of activity in Africa. 

~~f. Audio-Visual Materials 
. -

How to most effectively use audio visual materials for basic 

nutritiona;. environmentaltand health educa-tion is an important in

put for effective communications. Different approaches have been un

dertaken 1n the past ranging from imported films and slides shows to 

indigenously developed slide shows. posters. and flanel boards. Much 

remains _to be done in ~fecting educational materials and techniques -

directed to rural audiences and people of limited-education who live 

in towns and cities. 

It is proposed that a pr.oject be undertaken in each country 

to develop materials with priority given to materials for the rural 

health delivery system. 

·,'If. Child Nutrition 

There are important efforts underway in different countries 

to devleop indigenous weaning foods made of locally available products . 
for children and to instruct the mother on why weaning food is .neces-

, 
sary and how it can be prepared. The BANAS of the Ministry of Health 

in Senegal has developed a regional list of recipes. Similar projects 

should be developed in other Sahel ian countries with priority being 

given to supplying the rural delivery system in target areas with material. 

Y.,. Family Planning 

A.~ei;;d to know much more concerning the most effective 

way of promoting family planning in the Sahel. 

.. ' 
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To what degree can 

people be ~~bY 'educational activities? To what aegree will a 

willingness to use contraceptives be affected by where peop1e live, 

their le~~ of education. their econo~ic si~uation and how would ~hese 

factors interrelate with educationai activities designed to promote 

family planning? If better health conditions' reduce fatal ism" how will . 

this affect attitudes towards familY"planning?, 

The DANFA Project in Ghana is undertaking this type of acti- -

vity in depth and evaluating the effectiveness of actual approaches 

to del ivering fami ly #rning services'. 

Ii... Research Projects for Three Endemic Diseases 

Onchocerciasis, schistosomiasis~ and trypanosomiasis are 

three diseases which are related to the pre~ce of water for irrigation

activities which will be used for improving agricultural production. 

More efficient and comprehensive,application'of present technology and 

methodology could ameliorate the tr~atment and ~ontrol of these diseases. 

Therefore, an applied research program aimed at improving existing 

technology is proposed. A program of basic research focused on develop

ing new methodology and technology is also required. 

'Iii ,. Measles Vaccine Study 

Continu2li research on r.::=asles vaccine) which does not need to 

be kept at a certain temperature to be effective~ is needed. If such a 
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I"~ 
vaccine could be developed it would eliminate vaccine spoiling when 

appropriate cooling equipment is not properly used or breaks down. 

j;". f. Malaria Vaccine 

The task of trying to eliminate the malaria mosquito is overo 

whelming. The cost of prophiiaxis against malaria is a continuing one. 
. . 

The' successful development of malarial vaccine would protect the target 

popul ation against one of the mos.t devastati ng diseases in the Sahel. 

Research for this activity which is already under way should be supported. 

','It. ,. Potable Water 

Filtering and boiling water is a necessity for disease prevention 

. where the water supply is contaminated. Filters manufactured in Europe 

are completely beyond the means of the majority of residents of the Sa he

lian countries. Charcoal filters have been tried in certain instances 

but it takes a long time to get an adequate amount o~ filtered .water 

and the process is cumbersome. Since it will take a number of years 

before central supplies of clean water will be available on a wide scal:; 

it is highly desirable that a cheap filter process be developed 'which 

could be used in individual homes. 

The boil"ing of water over a· wood fire can be a tedious process 

and represents one more burden for women who already have too much ·to 

handle. A solar heater which boils water for-d

presently available for $50.00. A more reasonable· model needs to be 

researched and developed. 



" 

Ill. D. 

III.~ 
EDUCATION AND HUMAN RESOURCES DEVELOPMENT 

. Common historical, geographical and ecological characteristics 

~f the Sahelian countries justify a regional approach to their de

velopmental efforts bue tliese~~G5monalities should not conceal the . . .. ~ 

many substantial differences that also exist in the region. Among 

the approximately 25 million people in the eight Sahelian countries, 

about two thirds the size of the United States, there are roughly 37 

distinct linquistic/tribal groups experiencing environments ranging 

from desert to ju~gle. The basic resource of these countries is· their 

agricultural, including livestock, potential. Since, as indicate~ 

in Table ~/~ ___ • about 90%.0£ the p~pulation in these countries are 

dependent upon agriculture for their livelihood, any intervention 

'directed to assist the majority of the population m~st be directed 

toward the rural sectors and must emphasize increasing local.agricultural 
. . 

production capabilities. Given the existing·imbalance between 'privileged 

urban areas and deprived rural areas, max~um concentration.must a~so 
, 

be placed on assisting the region to achieve greater social .and economic' 
. . 

equity not only in relation to the rest of Africa'and the World,- but 

between the rural and urban sectors witbin tbe region 'and Within'each 

of the national states. 
.. 

• • 
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SOCIAL ECONOMIC INDICATORS 
LIFE 

GNP .. 
POPULATION EDUCATION EXPECTANCY 

Per Annual LabO'r' Total Annual Literacy U Student '. Ca'pita Average. Force in Popu- GrOl'lth Enroll-
1972 Gr0l1th Rates • Aqricul- lation Rate ment bl , 

1965-72 ture ,. .. ! 

($) (%) (%) (N; 11 ions) (%) (%) (%) Yrs 
: 

r,11 of 
i-.: ,'1 en 
( l'''\'(I:''+ 
\."~,..,, 

" .' ) .. O.ni r . 205 76 318.1 2.7 "7 .27 44 
. ' 

.' .... , 
l.: j :t'~1 85 1.6 .91 4.0 2.4 5-10 14 40 

;.~ '! i 70 1.3 91 5.5 2.4 5 12 38 
" 

, :c~ uri tun; a 175* 2.0 ·85 1.2 • 2.3 1-5 1,0 42 . , . . .... r r 

~ .' 
.... ";" -'r 120 -5.1 

; ," .. ' . . ~,'" . 91 4.2 3.0 5 b 6 43 , , . I' 

~;(;!"I'::~U i : 
285 -0.7 76 4.0 2.4 5-10 .23 44 .' , 

t I ~ " ,- 'V" 
J ~'l '~:. 

Volta 70 0.6 89 S~'7 2.0 5-10 6 . 35 

• ' .. - ~ ........ ~~.===: . . . 
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The governments of the Sahel~an countries have, without exception, 

indicated that priority consideration should 'be 'given to a reform of 

their primary school systems. The ma~nitude of this undertaking is 

one of the major reasons why it has taken the Sahelian governments so . , , 

long to tackle the task .... ,li is only the growing recognition tha,t 
, . 

agricultural and rural development will not be accomplished unless the 

existing systems are drastically reformed, that has ultimately resulted 

in each country's acceptance of this reform as a priority developmental 

objective. Donors seeking to assist' Sahel ian countries to achieve their 

priority objectives could make a major contribution through assisting, 

regionally and nationally, to accomp~ish these primary education reform 

goals. The,magnitude of the undertaking in terms of expertise, material 

ap? coordination nationally, binationally and muiti~tionally would.make 

this effort one perhaps best suited fo~ implementation under the auspices 

of CILSS and the Club des Amis du Sahel. 

Given the present circumstances, the schools,.sII especially the, .. 
primary schools, might more accurately be considered as impedim~nts' 

rather than as motivators of rural development. Fundamentally. the. 

system in each of these countries is patterned after th~ Fre~ch model 

and CDn1iy"oNJI.4.;to have a colonial rather than a national or regional, 

orientation. The systems are not relevant to indigenous cultural and 

manpower needs; each is grossly inefficient, and as UNESCO'has indicated, 

each needs to be democratized in order to serve the majority of its people. 

• • 
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The existing educational systems are elitist and urban. In 

terms of cost, education consumes an average of 26r. of annual 

nationa'l budgets and of this amount approximately 65% is devoted 

to primary education. While the total amounts' devoted to education 

/

grew substantially during the first 10-12 years post~independence, 
? W 

,it now appears ,that budgetary allocations to education have beg;fn 

to, reach a plateau because expenditures a,nd.'rates of growth exl?erienced 
~ 

,earlier could not be ,maintained. Yet in spite of these tremendous 

efforts, as indicated in Table ___ ,I _________ )the results have been, 

extremely discouraging not 'only ,in view ,of the more developed 'countries 

-tNv 
inA world , but even in comparison with what is 'prevailing el,sewhere in 

'Africa: None of the Sahelian countries has achieved more than an 

estimated 10% literacy rate (the estimated rate for Africa is 17%)" 

and while Senegal has managed to enroll 23% of its students, ,the other 

Sahelian countries average out at an enrollment rate closer ~o 10% (for 

'a1~ of Africa the rate is 27%). This level of human resources develop: 

/ ment c'orrelates (1) with average annual GNP growth rates from '1965 

( - to ',1972 which range from Mauritani! at 2% ,(s~bstant:ial1y) ,induen~ed by 

iron ore exports which have had little impact on ,the life-styie of the 

V average citizeni to Niger with a "growth rate" during the samJ ,period 

of - 5.1%, and (2) with rates of life expectancy which go from ,44 years 

in Senegal (Which matches the all-Africa level) to Upper Volta which 

is only '35 ye§lrs. 

, . 
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Budgetary expenditures indicate that education and human re-

sources development, certainly a major guid pro guo for development, 

is recognized as a priority area by the Sahelian countries and this 

commitment is even more profound in view of the meager resource base 

in each of these countries. Although national governments are 

conunitted to providing schooling for their populations,. they have 

b~en'locked into dysfunctional educational models. In addition to 

the perseverance of t~e meager colonial system inherited at independence, 

the heavy demand for highly trained .leadership during the first decade 

of independence generally meant that inordinate resources were directed 

toward secondary and post-secondary institutions. This 'did address 

a need. Now, however, most countries hav~ surpluses of graduates in 

the liberal arts field while there are substantial manpower. requirements 

unsatisfied in those areas which are essential to survival -- agriculture. 

live~tock, health. water resources management. etc. Thus, the school . 

system ~s suffering from both internal and external inefficiencies which 

must.be corrected if there are to be improvements in the well-being of 
. . 

Sahelian people. In spite of these problem~, it is unlikely that 

Sahelian governments could substantially reduce. their educational budgets 
. . 

given national and regional commitments to the formal system--commitments 

, ' 
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made EI!I!IIi!!iI prior to independence by national leaders and regionally 

reinfo~ced at conferences such as the one at Addis Ababa at the 

'beginning of the First Development Dec,ade where Africa-wide educational 

80a1s were set. Therefore, while as much as' 2-5% of educational 'ex-

penditures may eventually be devoted to alternative systems of education, 

including non-formal ~ducation, maximum retur~s from the continuing 

inve~tments in formal schools is critical ,in order to promote meaningful 

human resources development. By-passing the formal school system in 

attempting to ach~eve greater efficiency and relevancy would be in

effective and would not achieve what the'Sahelian countries'recognize 

as being a major need--reform and ind,igenousization of the eX:l.sting 

educational structure~ beginning at the primary school level. 

The major constraints existing in the present educational'systems 

in Sahelian countries will be listed below. It must be recognized, 

,however, that these constraints are not mutually exclusive, that they' 

are closely interrelated and assistance provided for human resources 
. , 

4evelopment purposes must be fully cognizant of'the scope of the ,require-
, . 

ments to achieve the desired improvements. qvercoming existing constraints 

would assist Sahelian countries indiVidually and collec~ively.tp achieve 

f~nctionally and developmentally oriented educational and training 

capabilities so that their human resources could meet the demands inherent 
. 

in national and regional drives to achieve improved individual lifestyles 

and well-being as well as national and regional viability, 

'. , , 
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Major constraints in the existing educational/human'resources 

development context include the fOllowing: 

1. The curricula of the formal system remains oriented 

towara the French-speaking urban civil service and 

away from the preparation of skilled manpower for 

rural development and production. 

2. Access to the system is fundamentally open tp those 

in the cities and especially in the national capitals. 

Those in rural areas and women 'in general are at an 

extreme disadvantage. , 

3. Limited ad ,hoc attempts to "ruralize" the primary schools 

in various Sahel ian countries have not yet'resulted in the 

identification of satisfactory and/or generalizable models. 

4. The illiteracy rate of 90 percent in most Sahelian countries 

,~ poses an acgute problem in terms of mobilizing rural regions 

for developmental efforts. While this probtem relates to 

general functional and non-formal education, it must also 

be addressed in the formal system. 

5. Financial commitments to the education/liuman resourc'es de-

ve10pment sectors can be significantly increased in 

spite of human resources needs. Maximum or near-maximum 

, ___ • u __ •• _ •• 
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'~inancial contributions are 

~ :human resources development 

al~eady being made for educat1on~ ~ 
/,/' , 

purposes.~ ~o achieve reforms 

~nd improvements in the 
, ).' . 

~y~tem~~dditional resources must 

be obtained. 

6. There is a need for in-service training for'teachers and 

for improved teacher' training programs in existing in-

stitutions in order to reorient the schools toward functional 

objectives and to prepare them to effectively use new curricula, 

new methods' and nonformal education techniques'. 

7. Manpower statistics presently available form an inadequate 

basis for det-ermining either present or futur,e manpower 

availabilities or needs. 

8. There is an acute shortage of trained administrators and 

planners required to provide the management and staff ~er-

sonnel needed tG implement developmental programs at all 

levels of government including the educational, agricultural,' 

livestock" health and planning sectors. 

These constraints might effectively be considered within the con-

text of three major categories: (1) Primary and Functional Education, 

relating to reforms of the primary educational system in the:Sahelian 

countries and to enabling a functional and adult education/training 

, 
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capability to receive support from the primary school system as well; 

(2) Non-Formal Education approaches to human resources 4eyelop~ent 

which include utilization of radio, various extension programs' (which 

in many Sahelian countries.might very profitably operate in conjunction 

with national and regiona~ development organizat~ons, international 

water resources development organizati?ns and crop development 

organizations), religious and private institutions where relevant, and· 

perhaps at least in Niger. experimentation on greater utilization of 

educational televisi9n capability 'which already'exists; (3) Specialized 

Human Resources and Management Training Improvement focusing on manpower 

needs in Agriculture, Livestock, Fishing, Health and Nutrition, Water 

Resources'Management and Management Training. The latter will be 

concerned with personnel requirements needed effectively to administer 

and direct operational and developmental .activities. Whi~e ·the de-

yelopmental orientation of'categories I and ·II are essentially at the 

basic arid functional levels, category III will include training and 

educational requirements through university and specialized institutional 

degree·programs. . . 

J :. " .. ' 



1. Reform of the Primary School System/Functional Education 

Internal inefficiencies in the primary education system 

basically relate to 'the drop-out and repeater rates. It has been', 

estimated that even in Senegal, the most educationally developed 

Sahel ian c'ountry, where in 1970 42% of the age cohort group t~as in 

,primary, school and 8% in 'secondary schools, a majority of those 

students who had entere~ primary school dropped out before they had 

completed the fourth grade--the level which it fs 'estimated must'be 

completed if students are to maintain the literacy which they have 

acquired. The eXternal inefficiency of the school system rela,tes 

both to, the exodus of school graduates and drop~outs away from the 

rural areas (and even from their own countries) and to their subsequent' 

,failure to find employment related to even 'their minimal levels of 

schooling. The magnitude of the human reso~rces drain from rural areas 

has been estimated in Senegal: of 100 rural students obtaining Certificates 

of Primary Studies, only 2 remain in the vi~lage. Furthermore) access 

to any education is drasticaliy unequal between males and females and 

the imbalance between rural and urban people is further complicated by 

the fact that even those who gain access to elementary schooling in 

the rural areas are 'generally forced to move away from'their villages 

to larger cities if they are to continue beyond primary school. This 

, 



process' in successive steps divorces children and subsequently adults' 

from the rural sectors and urbanizes them. EducatioIl mUst be taken 

to children and adults rather than taking children and adults to 

education. 

Earlier attempts at reforming the primary school systems have 

largely been confined'to decree promulgations without adequate prepara

tion. As'a result they have led to high costs, to disappointment' and 

to unproductive,disruption of the existing systems. The systematic, 

carefully planned and evaluated approaches now being considered by 

several Sahelian states 'is the kind of process required to achieve the 

meaningful reforms desired. 

, 

, 
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Recommendations: 

Language of Instruction in the Pr,imary Schools: It is recommended 

fuat the Sahel ian countries be assisted to develop the capability to 
T 

teach primary school children,in indigenous languages. While in most 

Sahelian States this would mean t~aching in as many aS,three or'four 

languages, this could be accomplished in each country (sharing,materials 

where major African languages cross national boundaries) and materials 

could be produced cheaply and distributed to schools where such materiais 

in French are now lacking or are in short supply. At present an 

inordinate amount of time in primary schools is spent in learning French 

and in studying curricula which have' little relationship either to the 

immediate environment or to the students' future occupational opportunities. 

It is anticipated, and this could be determined 'in pilot projects, t~at: 

a. education in local languages' wo~ld requir~ far less 

time to be spent on becoming literate than is now ~he 

case and would permit far more time to be devoted to 

studying relevant subject matter and participating in , 

practical and functional activities; 

b. access to secondary education would be determined more 

effectively on the st~derit's' knowledge rather than on r 

whether or not (i) his teacher was qualified to teach 

French well or (ii) he was in an urban area where there 

was access to a 'French~speaking environment. 

, , ,..- --



It shpuld be noted that there is increasing evidence that once 

a child becomes literate in his indigenous language he is more pro-

ficient in learning a second language. Teaching French at the 

secondary school level might, therefore, be accomplished faster and 

better as a result of having learn~d- an indigenous language first. 

The argument- that by not learning French it will be impossible to 

communicate across tribal and national boundaries appears to be-some-

what of a "straw man". For hundreds of-years prior to French 

jJN~C(.J the people of the Sahel criss-crossed the area communicating. 

~. trading and founding sophisticated economic and political system}. 

At present only 1% of the rural population in Senegal (the most developed 

of the Sahelian states and the one with the longest association with 

France) is literate in French. th,ough all official communications ,,- -

are in the French language.- That means that 99% of the rural population 

is effectively barred from official communications and from sources of 

inf~rmation related to improvements in their styles of living and pro

duction. Furthermore, if school materials were in local languages they 

could subs~~uently be modified and used f~r -adult programs and schools 

would cease to_ be foreign language islands in an African environment --

they could be more effectively integrated in community development type 

activities. Functional literacy programs and functionally oriented 

~ materials could be made available to the communities t~gh the school 
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system. If local language materials were produced for schools it 

would be much more likely that these materials would be produc'ed. 

more cheaply and in quantity for the use of li,terate rural pe?ple 
- . 

/

WhO would then be in a position adequately and usefully to exercise 

and maintain their literacy once ~t ,J::!/ acquired; they would have 

access to written materials which could provide them with information 

related to health, production, livestock management, etc. 

The creation, validation, publication and dissemination of these 

materials would require the establishment of a curriculum development 

center in each Sahelian country. In some instances "swap" arrangements 

might be negotiated between countries which share a major language 

group, or among those Sahelian countries' which have substantial Arab 

speaking populations. Based on the cost of establishing curriculum 

development centers elsewhere in Africa it is estimated that the', , 
, ' 

countries would average $3,000,000 each for the first three years. 

Whi~e these centers are being created, nationals in each country should 

begin to undergo training so that each operation could be Africanized 

at the earliest possible time. 

Consideration might be given ,to the following distribution,of 

curriculum centers: 

1. In N'Djamena, Chad, INSE, already receiving assistance from 

UNESCO and projected to receive assistance from AID, would appear to be 

a logical site for one such center. The cost of expanding INSE's 

mission to cover this added curriculum development actiVity wou1d 
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probably be much cheaper than the cost of founding a separate center. 

Materials might also be obtained from the Sudan and adapted for use 

in Chad "s Arabic speaking regions to the north and west. 

2. In Niger there has already been considerable attention given 

to preparing materials in Djerma, Hausa and Tamachek in relation to 

radio and television production programs. l/4iamey might', therefore, 

be a suitable location for a curriculum development center directed to 

preparing materials in those languages .. The nearness to Nigeria and 

the potential av~ilability of materials which have been developed in 

Rausa there would be another important consideration. 

3. Mali has just assigned a ge~eral curriculum development function 

to the newly established National Institute of Pedagogy (INP). Since 
, : 

Mali will probably be involved in developing curricula materials in 

four languages, Bamako would also 'require substantial assistance in 

building into INP the necessary capabilities required. 

4. Senegal has experimented with preparation of materials 'in 

local languages and could probably move into curriculum development 

activities within a relatively short period of time. Mauritanian 

representatives might cooperate with those working in the" Senegalese. 
, , 

center to prepare materials for those Mauritanians along the Senegal 

River who speak the same language as they do in northern Senegal. 

, " 
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5. A center in Nouakchott might specialize in the preparation 

~Of materials to be used in Arabic and shared with Mali's A~~~speaking 
population. Access to Arabic materials prepared in North Africa would -

undoubtedly provide a substantial supply of materials which could 

be adapted. 

At the same time it is recommended that an international 

center be established in conjunctIon with CILSS headquarters to 

provide for the exchange of materials, research and development 

techniques, and expertise among the Sahelian states, as well as with 

other Francophone and Anglophone African and non-African states. 

Access to the System and Financing: The emphasis on learning 

French would thus be transferred to the secondary school where it 

would benefit those most likely to use it -- the small minority who 

. will be enrolled in the post-primary systems. If literacy came to 

be perceived of as a means to ~prove life (urban as well as- iural) 
- -

rather than as a ticket to (or obligatory propulsion toward) urban 

areas and desk jobs, the rural hemorrhage ~ght be substantially . 
slowed. Furthermore, since access to post-primary education would 

not be fundamentally determined by French language ability, rural 

students, including women, woulu acquire much-greater -access than 

now exists. 

---.::- -. -:--
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However. even assuming that recommendations listed elsewhere 'in 

this report are accomplished, it will still be necessary for local 

communities to contribute to the expansion of the system's outreach: 

The impact and effectiveness of village contributions to local schools 

has been amply demonstrated in other African countries as have the 

drawbacks, involved in such an approach. However, being aware ot the 

problems which might be inherent in such an expansion effort it should 

also be possible to monitor this process carefully and to avoid or 

prevent dysfunc~ional trends from destroying the effort. In view of 

the economic state of the Sahelian countries it is unlikely that they 

will or should increase their contributions to their educational 

sectors. If curricula reforms, introduction of local languages, 

applications of new techniques and metho'ds, in-service training of 

teachers to get them to use these new approaches, non-formal education 

and applications of educational technOlogy are all available it may 

be possible to enroll in primary schools 50r. or more of the age cohor~ 

group within a five year period without allocating a /~ ."Share 
- t 

of the budgetAeducation. That figure would not include utilization of 

the primary school as an adult functional education center or as a 

community development center. However, to accomplish such a goal would 

almost invariably require that the villagers contribut~the buildings 

and perh~ps augment teachers' salaries through food contributions. 

,-



/17 
- 1.. •.• 

If a given region is on a cash economy basis it might even be possible 

to ask that villagers also provide a portion of teachpxs' salaries. 

These'prospects must be considered or construction and recurrent costs 

may mean that Sahelian governments can never sustain an 'expanded rural 

,education system and donor countries will not do so indefinitely. The 

fact that the school and its staff will be serving the entire community 

may well make the ass~mption by the villages of a substantial portion 

of school costs acceptable and thus make the' expansion of the system 

viable and help to insure its relevance. 

If villagers participate in school/adult training centers many'of 

the problems which have grown out of efforts to establish practical 

agric~tural programs in rural schools might in fact disappear. The 

parents might decide that such activities could best be accomplished 

and still be educationally rewarding if done on ,familY plots. On the 

other hand they may decide that schaal gardens are useful and should, 

be maintained. If the latter were to occur parents would be loo~ing " 

upon the activity as an asset in preparing their children for the 

future rather than simply as being in competit~on for their labor. 

The problems plaguing school gardens (i.e., those students who'plant 

the crops don't harvest them, lack of qualified supervision of-students, 

gardens, improper use of cash received from the sale of produce from 

student gardens, etc.) might be overcome if the effort were thus really 

integrated ,with village develo,pment efforts. 

.... .'~. --:--, 



Efforts to "Ruralize" the Primary School System: Contraints for 

pilot project efforts attempting to make the rural'primary schoo~s serve 

rural needs have been (I) lack of pre-planning studies of socio-

economic and cultural conditions of the people among whom the ad hoc' 

reform attempts were being tried, (2) l~ck of a formative evaluation 

process with systematic modification and corrective procedures linked 

to the feedback loop, (3) lack of adeq~ate control at the implementation, 

level to coordin~te and direct project activities, personnel and 

materials effectively, (4) lack of managerial personnel assigned to 

the projects on a long-term basis an<;l committed to its objectives, and 

(5) lack of adequate support'tn policy and logistica~ terms from the' 

central government. Where ~ects h~~e.succeeded they have,most oIten 

, ~een tied 

/ , inability 

to one or two dynamic', individuals and there has been. an . 
, , . 

t ' . , 
to instituionalize the projects so that they could be .generalized 

~ " 

beyond the scope and jurisdiction of those individuals; where tne, 

ruralization efforts have failed there is ~nadequate informatio~ 

available to determine what exactly went wrong. An assess~ent of 

personnel, teachers, students, materials, content and processes.,is 

essential to these pilot projects and without this ,approach it will be 

impossible to achieve effective' ruralization of the school.systems,. 

":>" .-'--~- -. ;J.-"'!" ~ 
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An inventory and an evaluation could be made of such, "ruralization" 

pilo~ projects in the Sahel seeking to identify workable and ge~eralizable 

models. New pilot projects, now being considered in almost all. Sahel 

countries, could be reviewed and evaluated to uetermine whether or 

not they were prepared to correct the factors lacking in previous efforts. 

This, could be accomplished within the framework of Sahel assistance 

efforts both in multilateral and bilateral projects and programs. The 
, , 

project presently being designed by AID in Chad (Comprehensive .Human 

Resources Development) which will begin in FY 1978 and cOritinue through 

FY 1980 at a cost of approximately $3,200,000, and will include the 

development of research, evaluation, and materials production capa-

bilities, as well as the field testing and application of programs at 

20 villages dispersed throughout Chad, might eventually serVe as a , 

model for Niger, Mali and Mauritania as well. III Upper Volta 'there 

are several different approaclies being considered in the various 

Regional Development Organisms '(ORD's) but these should be thoroughly 

evaluated and coordinated through a central research, development 

and learning institution in Upper Volta.such as INSE in Chad. The 

establishment of such an institutional capability might well require 

• a capital input of some $2.500.000 and an in-depth evaluation of the 

., 
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~resent non-formal 

_J.. -

system in Upper Volta 
C€>JX~ 
sReale be accomplished for 

$200,000. In Senegal the situation is substantially different since , 

the~e is presently a rural administrative decentralization program 

being initiated to promote developmental initiatives at the vill~ge 

level. However, it is recommended ~hat consideration be given to 

assisting the Government of Senegal with pilot project approaches to 

integrated rural development· by evaluating.the roles of various 

agencies functioning under both the formal and nonformal systems 

.supervised by Human Development (Promotion Humaine). These activities 

should be assessed also in terms of how they can coordinate with the 

administrative decentralization program. The cost Of a pilot project 

evaluation program might be in the neighborhood of $1,000,000. These 

combined rural development pilot projects in the Sahelian.countries. 

could yield a solid basiS for ruraliza~ion of the educational system 

on an evaluated and generalizable basis. 

The coordination and exchange of findings on these filot pro

je~ts and on activities contained under Access (above) could be-handled 

by a central organization which could function under the ~uspices of 

CILSS. 

Illit·eracy. Given ,the general average of over 90 percent i-lliteracy 

in Sahelian countries, ~ functional litera/cy program would appear to 

be essential in order to promote development~programs and to 'improve 
. . 

the prospects and possibilities for communication and information 

. flows directed toward improved life styles of the rural and female 
,.'-

, 
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populations. Curricula reforms in' the primary school and prililary 

education in indigenous languages should help to prevent. the r~-

vers,ion to illiteracy after ,leaving an incoDlpleted primary school 

pro'gram. Availability of local language training and appropriate 

adult education materials available through the schools. and having 

teachers trained to teach adults as well as children (see Teacher 

Training)'should add impressively to the school system's outreach. 

" 
However, it is also recommended that these formal school programs 

be closely integrated with non-formal and agricultural production 

/

programs aimed at increasing,food crops as well a~ cash crops, live

stock production projects, fishing and handicraft programs. At 

curriculum'development centers materials could be produced With . 
inputs from relevant agricultural. livestock, etc., ministries to 

'make ineJ(pensive and practica1 printed materials to s'e.::ve adults to 

become literate and to maintain,their literacy. 

Teacher Training 

.~.~.- . 

In-service teacher training programs have already been conducted 

in Chad and over a four-year period 2;600 teachers were retrained 
! 

, at a cost of nearly ~Z,OOO,OOO. Such a program should be undertaken 

in other Sahelian countries and sho~ld include special programs for 

the, training of adults, and for utilizing all potent~a1 learning and 

'--!!.. - .Y'". 
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and training resources available to schools to permit them to enrich 

and expand their functional activities. Contacts with programs 

seeking to increase food and crop production should be established to 

determine how best to integrate their functi~ns at the school level. 

This same functional orientation should be built into teacher training 

institute programs and student teachers should be trained in new 
./ 

techniques in conjunction with non-formal and non-academic programs 

and resources so as to increase the outreach capability of the 

,schools to permit them to serve more pupils so 'as to expand rather 

than compromise the quality of education. Techniques and educational 

processes are already known which can help the teachers to achieve 

greater cost-effectiveness ratios in the educational system, but they 

should be tried and proven in the Sahel ian states prior to being 

introduced into the teacher training institutes as part of teacher 

preparation programs. Programmed instructional techniques might be 

appropriate, peer tutoring, supplementary radio education programming, 

flexible scheduling, etc., can all help to achieve this goal. Since 

the cost of education is essentially the cost of teacher salaries, 

these techniques could play a critical role in expanding enrollments 

without substantially greater costs. Techniques ,which are presently 

-. .. - ........ ~ 
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being developed in South Korea where the student-teacher ratio is 

often (but not always) above 70:1 might be adapted to the Sahelian 

context. 

2. Non-Formal Education 

Non-formal education can, with and without the formal school 

system, make a major contribution to the education outreach of 

Sahelian governments. While functional literacy;;houlA be a major 

education goal, functional non-

education programs should be promo.ted, 

in conjunction with literacy programs. 
, ____ ~ • ..:r.- .;-"' ..... ~u •• :0,..::.._'::'"--..-, _' . 

The curriculum development centers established to serve the formal 

school system would also be able to provide substantial support to 

non-formal educational activities. 

At present the most cost-effective and efficient means of con-

ducting non-formal educational programs is by radio. Limited radio 

education programs are already operating in S~negal. Upper Volta 

and Niger but their scope is far too limited and their resource and 

personnel bases '("~sT '(i C.r~ d. Nevertheless', experimentation under-

way in the Niger program has indicated that radio education programs 

have been effective even in reaching herding populations in the 

desert regions and this model should be eva'luated and expanded not 

--



only more generally over Niger but in the entire Sahel region. The 

radio education project would include printed materials (pictures 

for non-literate populations accompanied by written materials for 

!:'hosJliterate)'; a trained leader selected from villages involved 'in 

the program ,~ho will help to interpret! the radio message, and to 

guide in functional implementation of proj,ects, and to form a 

;

feed-back link to the radio school; basic materials (paper, penc'il, 

~haplk-board and chailk) and an organizational structure through 

which the leader could receive information and guidance related to 

special problems experienced by his group. An appropriate model for 

rural education is Accion Cultural Popular (ACPO) in Colombia. In 

addition to having completed 25 years of , radio education programming, 

ACPO has a complete functioning system with some 400,000 rural 

,peasants enrolled in its programs. ACPO also is willing to provide 

training to interested foreign officials. 

The development of radio 'capabilities ,and the production of 

necessary materials for enrolled listerners, as well as materials 

and training sites for the training of the leaders, would require'sub-

stantial addition to existing skeletal organizations. 

• 
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The Association of Radio Clubs of Niger is probably the most 

developed and innovative in the Sahel region and should undoubtedly , 

be assisted to develop a capability to serve the entire country. 

The development and installation of the necessary administrative, 

professional, technical and service level staffing for such a national 

outreach capability would require an initial investment of perhaps 

$900,000 per year, excluding additional equipment needs. This kind of 

center might also be considered for Chad and Mali given their size 

and diversity. For Senegal~ Upper Volta and Mauritania (especially 

since Mauritania might well cooperate with Mali to cover those sparsely 

settled regions along their joint national borders) "partial" capa-

bilities might be more appropriate. Initially these partial capability 

installations would cost some $600,000 per year excluding equipment. 

Once the training of indigenous personnel has been completed and 

foreign technicians and operators are withdrawn it is anticipated 

that these estimated costs would be reduced by at least.50%. 

The training of the radio leaders would constitute a critical 

component of the radio education program and would ,be a major ,component 

of the government's educational technical outreach. It is anticipated . " 

that these leaders would provide the first human resource Link between 

villagers and government representatives in agriculture, education, 

livestock, etc. Their services could be obtained for minimal 

• 
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remuneration and they could permit agricultural extension workers 

and school teachers to cover a greater,percent~ge of,the population 

than would otherwise be possible. 

In terms of utilizing educational television, it should be noted 

that Niger again has the most sophisticated installation to be found 

in Francophone West Africa)excluding the Lvory Coast. However, the' 

I cost-effectiveness of this installation has yet to be accurately 
, ./ 

determined.~}~ has been, and is being funded almost entirely by' 

the French assistance program (FAC). ,It is not recommended'that 

additional resources be channelled in~o this operation until its 

ult:l,mate cost and effectiveness hi1~t been determined. 

Other non-formal education approache~ such as basic literacy 

newspapers, transportable and inexpensive records and record players 
" ' 

which can be incorporated into radio education activities, etc., can 

and should be evaluated and pilot tested through the radio edu~ation 

centers. These centers would also have tlie capability to perform 

ongoing evaluations of their programs, to make modifications as re-

quired and to maintain contact with 1isteners through 'the leaders. 

• 
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3. Specialized Human Resources and Managerial Manpower Trai~ingL' 

Manpower Surveys. Existing manpower projections 

'should be reviewed carefully for each Sahel ian state and 

a revised compilation of needs, indicating the problems (e.g., the 

~tatistical unknowns and soft data)! should be prepared as a ~uide 

for manpower planning. In establishing the existing manpower base, 

an attempt should be made to determine the extent to which trained 

manpower are being employed in areas corresponding to their training 

and education • 

. In considering future manpower needs. both for the prese~~ly 

'projected level§ of development and for the l~vels which might result) 

careful'conSidera-

tion should be given to Sahe1ians presently undergoing training and 

post-secondary education abroad. The importance of this compone~t 

is ~ndicated by the fact that Chadian offic~als now estimate that 
• 

there are approximately 1,500 persons outside of the country, (most 

of whom are in university level progra~ in France), while in Niger 

it wa~ estimated that at least 400 wer~ presently abroad. Even1in 

Mauritania some officials thought that as many as 100 might be 

studying abroad. Obviously this potential reservior of trained 

personnel will not fit into ail the skill categories which Sahelian 

.countries· require, but a substantial number of them will and others 

may, with additional training, fit identified manpower needs. 



. itD. 
In conjunction with ~he manpower surveys a ~pecial effort should be 

made to determine how many Sahelians have remained abroad 

following the compiet1on of their training and education , 
,t4) 

A repeated observation heard in the Sahel ¥that the number 

is substantial. In part this is attributed to difficulties they 

experienced, after completing their degre~s and training programs, in 

obtaining positions in their own countries relevant to their studies. 

Within the context of projected development plans~ efforts shouid be 

made to identify these people, to determine how they might fit into 

national and-regional development schemes, e~ther with or without 

additional preparation, and their recruitment, .placement and repatriation 

should be attempted on a priority basis. 

Agriculture: 

A primary need is to obtain-basic manpower needs within the 

agricultural sector for all Sahelian countries. In addition to this a 

detailed survey is needed of educational and training institutions which 
. . f. 

will indicate their present enro~lments and student ?utputs by program 

and by specialization and finally the extent to which these institutions 

could be expanded and at what costs • . 
In attempting to analyze and project agricultural manpower needs, 

- . 
there is a fundamental problem in identifying what job titles mean and in 

establishing their equivalencies among the nations in the region. However, 

while many countries have, since independence, changed the titles designating 

levels of professional competency, they have retained the-pre-independence 

ranking system and job qualifications. 

_ .. -.--~~ ... ::-- ,-'"' , . 



~ Title 

A 1 Agricultural Engineers: 

B 1 

& 

B 2 

c 

D 

Counselor 

Director 
(Conduc teur) 

Technical Agents 
(all specializations) 

Monitors 

... 

- 30 -

Qualifica tions 

Trained principally in France, but also in 

the U.S.A In Francophone West Africa only 

Dakar and Abidjan have the capability to 

. provide education. at this level at their ENSA' s 

(National Superior Schools of Agriculture~ 

In West Africa they can be trained in' 

agriculture at Katibougou, Mali; in Rural 

Engineering at Saria. Upper Volta; in 

Agricultural Cooperation at Douala, Cameroon. 

Those in Livestock can be prepared at 

Niamey (School for Livestock Assistants 

and Nurses). 

All Sahel ian countries have these schools 

but most of them are in.need of substantial 

up-grading and expansion. Almost all of 

them are presently increasing their output. 

by as much as 50%. 

All countries also ~repare their own monitors 

who serve as agricultural extension workers 

and as teachers of agricultural subje~ts 

in primary and lower secondary 

schools. 

, 
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Rank Title 

E M~tivators 

(Animateurs,_ Encadreurs). 
Asst. Monitors, etc. 

Qualifications 

All countries train at this level. Prepara-, 
tion varies substaritially from country 

to country. "At a minimUm literacy is required 

followed by a training program of 3 to 6 

months, but usually a primary certificate 

plus 2-4 years of specialization. 

A second major problem relates to levels of ,staffing needs projected by 

French and u.s. agriculturai ~perts. On the u.s. side it has been estimated 

that agricultural manpower needs might be projected on the basis "of the-

following index: 

For Dryland Agriculture: Based on 100, 000 farms,' fi..uut.. L.o ~.:~ ~ 
400 mQnitors (agricultural extension 

; --- -- agents) (D Rank) , 
-Preparation: - . Primary plus 2-4 year,s of 

spec.ialization 

54 agricultural engineers 

Preparation: Secondary plus 3-4. 
years (B Rank) 

14 agricultural engineers' 

Preparation: Secondary plus 5-6 
years (A Rank) 

Assuming that there will be 14,000,000 hectares of dryland farming 

under cultivation by the year 2000 and that the normal farm is 5 hectares, 

the total number of dryland farms in the Sahel would be 2,800,000. At 

present, .there are approximately 10,000,000 dryland hectares under cultivation 

\ 
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for a total of 2,000,000 farms. Allowing only for a projected increase 

of 800,000 farms, adequate staffing by agricultural personnel would 

require' 

• 3,200 monitors 

43~ agricultural engineers 

112 agricultural engineers 

'(D Rank) 

(B Rank) 

(A Rank) 

The estimate for Irrigated Agriculture: 

Based on 100,000 farms it would require 

;a,OOO monitors (D Rank) 

270 agricultural engineers ~B Rank) 

60 agricultural engineers (A Rank) 

Assuming that there will be 200,000 hectares under cu1tivat~on'in 

the year 2000 and that the normal irrigated farm is 2.5 hectares,there would 

be a total of 80,000 farms added to the existing 80,000 which have approximately 

100.000 hectares under cultivation. Based only on the increased acrease this 

would mean additional agricultural personnel as follows: 

1,600 monitors (D Rank) 

216. ,agricultural engineers (B Rank) 

48 agricultural engineers '(A Rank) 

Again, however. it should b~ted that present agricultural personnel 

staffing for irrigated lands is no better than it is for dry land agricu1tura
J not 

and it must/be assumed that the recommended leve~ of staffing now exist 

for land already under irrigation. 

, 

. .,:"'-- .. r"'~ 



Information reLated to . the numbers now employed in agriculture 

in each country 'by level is not available. However, ~t is certain 

that no country presently has the manpower listed above_ 

--'~.'-'---:; =<.. ,,,,,":.' - • ..3.....:: _.:.:_. ___ .~ ___ -.-.!~---"-----

. .:.- --
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As an example,. the U.S. projections, if applied to one country would 

give the following results: 

NIGER 

Present Recommended Short 
Staffing Staffing. faU 

Engineer Al IS 108 88 
~ .. -. . 

Engineer A2. 5 

Counselor Bl 59 

• 410 284 

. Director B2 67 

Technical Agent .Cl 99' --
Agriculture 

Extension Agent D 421 2,160 1. 739 

Other E 87 
--

Obviously the difference between existing staffing levels and those 

recommended is profound. 
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In its anti-drought strategy report on the Sahel. French experts 
;/ , , , 

in SEDES (Societe d'Etudes pour Ie Developpement Economique et Social:) 
, , 

made the following recommendations related to manpower needs in agriculture: 

There should be made available immediately 230 agricultural engineers 

(A) and 460 technicians. The' production of agricultural engineers (A Rank) 

should be d'oubled within the next 5 to 6 years. 

By the year 2000 the following personnel would be needed: 

1,300 agricultural eng'ineers (B Rank) for the irrigated sector; 

2,600 agricultural engineers (B Rank) for dryl'and agriculture;, 

2,600 higher technicians in livestock; (B Rank) 

13.000 to 16,.250 agricultural technicians 'and veterinary (probably CRank) 

nurses; and there should be one leading demonstration 

farmer trained to work with every 10 to 30 farms. 
(~: Monitors as class~fied· above were excluded) 

At the central administration levels the number of experts in 

agrdculture, rural engineering and 'livestock should be 

doubled within 5 to 6 years. (Ph.D; level) 
. 

In terms of institutional needs in each state, SEDES recommends:,' 
~ -bra-II\-- ' , 

. ~ one school to ~ ruia~ mechanics capable of graduating 
, 20 per year (probably CRank);' 

one school to train agr:l;cul tur~l eng.ine,er,s capable of 
. graduating' :40 'per year ,(probably BRank) '; 

one school to train higher technicians for livestock, 
capable of graduating ,25 per year (probably BRank); 

-. 
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one school for training agricultural technicians, graduating 
100 per year (probably CRank); and 

one school to train livest9ck'nurses, graduating 50 per year 
(probably CRank); 

The first objective is for each state to establish as soon as 

possible, through foreign· recruitment, a professional'faculty an4 staff 

for these schools (A Rank)., 

Projecting regional needs for dry1and agriculture based on the U.S. 

estimatel of Niger's dry1and agriculture needs for the year 2000, A Rank 

requirements would be approximately 556 (SEDES estimates about 460). and 

B Rank about 2,600 (SEDES also estimates 2,600). Calculations for 

Ranks C and D are not possible on the basis of SEDES categories. For 

irrigated agriculture needs the projections'would be 48' for Rank A'and 

260 for Rank B. To,compare these estimates to. those of SEDES requires 

that they be multiplied by 5 in order to equa1'the amount of 1and'SEDES 

estimated would be under irrigation by the year 2000. (SEDES estimates . . 

a total of 1.000,000 hectares under irrigation by 2000 while this report 

estimates a total of 200,000 hectares under irrigation). If this was.' 

done, U.S. projections would total 240 for Rank A and 1,080 for 'Rank B. 

SEDES make no separate estimates for Rank A, but does estimate RAnk B at 

1,300. In effect the rough estimates made in ~his report are fairly 

close to those made by SEDES. 

- ' 
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It must be noted, however .• that based on present levels of operation,' 

Sahel ian est~tes of needs are'ln keeping with their present l~ve1sof 

staffing: Mali, for example, estimates that its rank B agricultural . . 
staff 'supply by' 1980 will be 175 and its demand will be 170; it!! veter1nary 

nurses supply will be 290 while its need will be 363. These projections 

are based on what Mali feels it can afford at ,presently projected levels 

of agricultural activity; th~y do not reflect i~provements in levels 

of development beyond what was estimated as possible in 1974. 

If there is to be substantial developmental inputs into 'the Sahel, 

and projections made by SEDES and this report become mqre realistic 

estimates of what will actually be needed to,up-grade the existing 

impoverished agricultural manpower staffing patterns,as well as to 

accommodate new expansions, then all existing schools in the Sahel region 

must .be increased as indicated by SEDES. Initially, for example, the 

Rural Poly technical Institute (IPR) at Katibougou, Mali, is being expanded 
• 

by 60% and at a projected cost of $1.5 millionJbut funds are not yet 

available to support this enlargement beyond 1976. The same is'true of 

the School for -Veterena~y "Nurses (EVI) in 'Mali where an expansion l.p con-

t;emplated to more than double present enrollment at a cost of $1.1 million, 

but again it is not known if funding will be available, 

I 
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As noted earlier ~ l 

inventory needs to be made of all basic and intermediary 

agricultural teaching and training institutions in the Sahel to 

determine their abilities to expand and to determine the costs 

involved. , 

At the higher level it appears definite that university level 

capability is required in the Sahel to prepare agricultural en

gineers (Rank A). While Dakar's program should be expanded. if 

possible. it should be determined if the ~dditbnal capability 

should· be located in Niamey (at the recently initiated faculty 

/ 
. vA.- . 

Of. science and agriculture) or even in N'Dj1m1na where an 

agricultural faculty is also being launched. Consideration might 

also be given to expanding the capabil~ty in Abidjan if the 

Government of the Ivory Coast were'willing to' serve Sahel ian 

needs. However, this might not ~e as suitable for the Sahelian 

r~gion's training needs ·since the school is located in the 

jungle region. 

There must also be roughly a doubling in ·the capability: to 

. produce Rank B agricultu;al staff which may be accomplished by 

EK panding the capability in Katibougou, Mal:!:, and perhaps bi " '. . 

offering a Rank B option in universities producing Rank A candidates. 

This would include those studying in livestock. and veterinary 

sciences. 



Managerial and Administrative Education and Training 

As indicated in previous sections of this report, there is a 

~ervasive need to/Prepare\ade~uatel~ qualified man~gers and administrators 

~to serve at all levels throughout the governmen~structures of the 

Sahelian countries. Unless 

~at the provincial and lOC~l 
this basic manpower requirement is addressed 

governmentail;-levels, as well as in the 

capital cities, it will be difficult to improve substantially the 

~ existing development~efforts and it will be impossible to carry out 

~th any degree of effectiveness expahded'development~ programs. 

As noted in the manpower survey section, students overseas are one 

obvious source of potential recruitment for qualified managers and 

administrators -- students presently enrolled as well as students who have 

failed to return following the completion of their programs. While 

undoubtedly a substantial'number of thes~ students and former students 

are and have completed liberal arts and ~awprograms, it is also true 

that worldwide a large percentage of graduates ,in these areas form a 

substantial core of ,the administrative cadre. In the Sahel their 

utilization and effectiveness could be greatly enhanced by appropriate 

"topping up" ,in administrative training which could be included in or 

following after their degree programs. 

• 
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Within most Sahel ian countries there are, in addition to university 

programs, institutes of administration (National ~chool of Administ~ation), 

with degrees comparable to B.A. university degrees, which seek 

to provide the civil service manpower needs of their respective countries. 

Unfortunately, however, these institute and un~versity programs rarely 

concern themselves with middle and lower level administrative manpower 

requirements and especially not for those who serve in provincial, municipal 

and rural components of government. A crucial need in all Sahelian 

countries is to provide administrative training programs in interior 

areas which will ~ot only seek to educate and train but which will also 

serve as vehicles for provincial levels of government to co~unicate 

their particular needs and problems to central government officials. 

A profound problem in the Sahel region, as in many other countries" 

is that inputs into the system flow almost uniquely downward from the 

./ central government with little ehStUia-:given to pro'vinc1al goverDllient:-a1b.: 

units to insert into the system any more than ~esponses to central govern-

ment demands. ~herefore, the problems which do not fit on central.government 

forms are often not considered. In a situation where more rapid 4evelopment 

is occurring in rural areas (and where increasing numbers of problems will 

not fit on forms), it is imperative that provincial bureaucracies ~e 

better qualified to handle their own proolems, that the central bureaucracy 

be able to handle the new inputs which will be generated in rural areas, . 

and that the central government officials become aware of problems,' pro-

cesses and personalities outside of the capital City and/or their p~rticular 

regions of origin. 
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A program of in-service training seminars in provincial and other 

interior cities is presently being designed in Chad which may prove 

to be a useful model for consideration by other Sahelia~ countries. 

Intensive courses will be conducted which relate to provincial and 

local administrativ~ management problems and'a number 'of- the c~ur~e 

presentations will be given by,'faculty from the capital city as well' 

as by qua~ified government officials who wili teach on a part-time basis. 

In addition to up-grading administrative officials in the interior 

it will also expose central governmental officials, and professors from 

the universities and institutes, to the administrative realities existing 

in the rural areas. None of these training programs will take pro-

vincial people into the capital city -- even when courses are structured 

to last as long as three months. Training conducted at provincial sites 

has the added advantage of enhancing concern over improper administration 

practices there and might also provide'for better contacts and under-

standing between the provincial capitals and their outlying regions. 

The· cost of provincial in-service training programs in Chad,which will 

. run from 1977 to 1980/~7ill ~ at.... ~t;d.td '6~o,co(). 'It i..o ew~,_,:,-"..t. 
that costs in other Sahel ian countries would be comparable. 

Surveys should be conducted in the Sahelian ~ountries to ascertain 

which institutions, universities, schools and training programs serve 

which sectors of the national civil service, and plans should be prepared 

to ensure program administrative training for government personnel 

so as to fill existing as well as potential gaps which may occur as a 

result of rapid rural development. 
• 



III.E. MINERALS SECTOR 

a. GENERAL 

There is only superficial data on the mineral resources of the 

Sahel. In Senegal, deposits of iron, phosphate, titanium, salt and 

~ ~Old are known. Phosphate, titanium and salt deposits located near 

Dakar are being worked,; but the only inland mines exploited are the 

gold deposits. Iron deposits also exist in both sides of the Senegal

Mali border. None of the identified deposits in Mali of iron, 

bauxite, manganese, zinc, and phosphates are being worked. One gold 

deposit near Bougouni and a salt deposit near the Algerian border 

represent the total exploited mineral resources of Mali. Niger has 

known. deposits of iron, uranium, tungsten, tin, coal, and salt, most 

of which are being. exploited. In Chad some salt is being extracted· 

and two natron (hydrated sodium car~onate) deposits have been identified 

northeast of Lake Chad. Some oil exploration is in progress off the . 

coast of Senegal and northeast of Lake Chad but so far no important 

finds hav~_been .annoUX1c~d':'::r.~ p.J. .tA, ~~ ~~i ~~~ 
Clu&. ~ 0-. ~~ ~~ J) 1 ~ a..u"" :1>--.f-,>]I, "'~n . 

b. FERTILIZER MINERALS' .~ Il - r" ~~-.~<r' . 

1. Phosphates 

The low level of· phosphate in the soil of the Sahel is one 

major restriction on the increase of agricultural production •. 

Phosphate is mined commercially in Senegal and in Southern Togo. 

In Se.negal the raw material is made into fertilizer mixtures and 

a superphosphating installation is planned for Togo. 



Beds of coprolitic (fossil) phosphate have been found i~ 

·Mali and Niger suitable for crop production. The.deposits 

are low enough in fluorine to be used also as a component in 

mineral supplements for livestock. 

~ Substantial deposits of phosphate rock (POSsibl~apatite) 
have been discovered in the area of the junction of Niger, Upper 

Volta and the Republic of Benin with portions of the 

deposit in each country. The material is suitable for crop 

fertilize~but may have too high a flourine concentration to 

allow its use in livestock food supplements without further 

processing. 

~arge scale industrial exploitation of these and other 
. . 

phosphate deposits which may be located later has been under 

study for several years. But such industrial enterprises will 

j 
take time to materialife. Feasibility studies and negotiatiqns 

for private investment f~PffiS, 'putting up the necessary structures, 

bringing power to the sites, providing mining, transport, and 

production equipment will delay the availability to _ 

the farmer of. low cost fertilizer. It is. therefore. 

recommended that immediate steps be taken to provide the Sahel ian 

governments with the minimum equipment for small) local 

installations for the processing, packing. and distribution of 

crushed phosphate rock to be used by the area's farmers. To 



· encourage the initial use of the fertilizer, it may be 

advantageous to distribute it at no cost during the first 

year or two 'with the understanding that payment would be 

made only if the use of the fertilizer resulted in an 

increased crop yield. The cost of equipment and subsidizing 

of the initial distribution would be a suitable use of 

external assistance funds in the context of the agricultural 

development effort. Financing of this small, local produc

tion shoul'd, in no way, prejudice the industrial exploitation 

if further· study proves its feasibility. 

'2. Other Fertilizer Elements 

Increased crop produ~tion will require the addition of 

nitrogen and subsequently potash to Sahelian soils. After 

a few years of adding phosphate and nitroge~~~ta need develops 

for the appl-i.cation of potash. There are no presently 

identified sources of potash' and nitrates in the region. 

There is, however, a possibility that they would exist in 

fossil saline lake beds. Prospecting for potash and. 

nitrates should, therefore; be given a high priority in any 

general mineral surveys being contemplated. 

Since nitrogen also can be obtained from LP gas, Nigeria. 

can become a suppl i er of ammoni'a to the regi on. 

C. OTHER MINERAL RESOURCES 

Most of the identified deposits in the Sahel other than 

uranium are of lovi concentration. Their distance from evacuation 

points (ports, railheads, roads), the lack of electric pO~Jer for 
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exploitation and ore concentration, add up, to make mining in the Sahel 

unattractive to private investment. There has not been enough interest 

to,adequately investigate the known deposits to assess their full 

potential. Recent interest has, however, been focussed on uranium 

and indications are that uranium producers may be willing to finance 

part of the C(.sts of power dams in urani urn produci ng areas. This 

may not prove to be an undiluted blessing since it may lead to pressure 

for the construction of dams in the major river basins before ~ull 

data are 'available and before indicativ.~_,p-1ans-' for basin development 

,are completed. ' 

Except for oil, 'i'1' found in comme.rcially exploitable quantities, 

and uranium at the pre?ent market prlce, the rO'le ,of other minerals, .,..-----
-~ . 

in the e~onomic' development of the region ~~ be minor unless there 

is a sh'arp rise in worid prices for these' other minerals. Private 

investment in the presently known low grade deposits would not justify 

the governments' investment 'in the necessary infrastructure'. The 

taxes and royalties imposed· wouJd need to De low to attract foreign 

investment. 
, , 

With satellite and magnetometer techniques now ~Vailable pre-

liminary surveys can be made at relatively low cost to locate 

possible areas of commercial'ly exploitable deposits. Donor assistance 

to Sahe,l ian governments for a region-wide survey would be justi.fied 

within the framework of a long range development program. As the' 

programs of road construction, railway improvement and expansion. 

j 



and the development of rfver transport progress, those sites 

identified in the preliminary survey close to access arteries' 

could become attractive enough to encourage the expendHure of 

private funds for more detailed exploration. 

d. ?-eG.£A.&' 1'l"'j:4:~ 
"(V\. ; ... IV\.. 

Pre] iminar~ survey 

Estimated cost: $2,000,000 

Small scale phosphate. production and distribution 

Estimated cost: $2,500,000 
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III.F. INFRASTRUCTURE 

1. T.ransportation. 

a. Existing Road Network 

It has long been recognized that the lack of adequate 

transportation facilities is an inhibiting factor in the develop

·ment of those areas of Central and West Africa remote from the , 

coast. Irrespective of the many other steps which may be taken as 

incentives to increased production (development of water' resour~es, 

a progress.ive price policy more favorable to the farmer and herder, 

~r an expanded agriculture extension service), the inability of 

the proQucer to get his produce to the market will discourage him 

from producing more than he needs for his own sUbsistence. Means 

of efficient and reasonably priced transportation must be provided . 

~ mov~ crops and animals "from the prOdUCi~9 areas to the ma~ket~~ 
t~ bring surplus crops to storage points in deficit'areas in bad 

years.' The present road network in th~ Sahel ian countries is in~ 

adequate to serve as a tool in a development program, either for· the 

sho;t term or long term .. 

Mauritania has only one paved road from the Senegal River port 

of Rosso, near Richard Tol" to Nouakchott and thence, 'northward 

about 100 km, terminating' at Akjoujit. From there a gravel road 

~etrates a short distance 'before becoming. a di~t and 'sand track 

yI~ closely paralleling the border of Spanish Sahara. It branches 

into two tracks, one leading to Algeria and the other, through 

, 



northern Spanish Sahara to the Morocco border. Of the ~otal road 

system of.6,000 km approximately 3,200 km are national routes and 

the rest are dirt tracks. Most of the roads are in poor conditi9n. 

A new road connecting Nouakchott with Kaedi is under constructio~ . 

and the lBRD is financing a feeder road project to connect with. 

areas close to the Rosso-Nouakchott road. 

Senegal, though it is the smallest of the Sahelian countries, 

has 9,100 km of roads of which about 2,200 km are paved and ano~her 

3,000 km are all-weather gravel roads. However, nearly the whole of 

this system serves the western 'one-fourth of the country and is' 

oriented toward Dakar. Some feeder road projects are being financed 

~ in lim{ted' areas betweeh Richard Toll and St. Louis. and within. tV ~Jj 
100 km east of Dakar. 

Mali' has some 13.000 km of roads but only 1.650 km are hard -
surfaced, connecting Bamako with regions to the south and east to 

provide access to Upper volta and the Iyory Coast. Another 3,000 km 

are all-weather gravel and the remaining 8;000 km are a scattered 

networ,k of poorly maintained secondary gravel 'roads and tracks\ .The 

existing paved roads were built. to low standards and are mainly in 

poor condition. The stretch from Bamako to Segou is now being re

constructed with rBRD financing. The Bamako-Bougouni section was 

scheduled for improvem ent with AID funds but bids exceeded the ..., . 

authorized loan funds and the future of this project is now uncertain. 

, 
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The IBRD is planning an extensive feeder road project in south-· 

west Mali to connect agricultural areas with an exi$ting paved 

road and the Mal i -Senegal rail road. ' 

Upper Volta has 4,450 km of primary roads of which 'only 

,about 500 km in the vicinity of Ouagadougou and Bobo~Dioulasso 

/ are pa~ed; ~ome 1.,000 km Of' other classified roacts: and 8,000 kin 
, ' , 

of rural 'tracks. Only the pr:imary road system is maintained. The 

rest of the classified roads have deteriorated until they are 

passable only in the dry s'eason by heavy trucks and four-wheel 

vehicles. Rural tracks are usable only for,foot traffic, bicycle~ 

and 'pack animals. 

, Niger's highway system consists of 7,300 Rm of roads with' 

only 1,000 km 'being paved, running east-west as part of the 

projected Trans-Sahelian highway. Canada is financing the recon

struction and paving of the section of the highway between Zinder 

and Nguignu. When completed this will, pr,ovide a paved road from 

. Niamey to the Chad border~ 

In Chad only 230 km of paved road exists, running south 
, ~-;; 

vi' from N'~am;na, out of a total of 7,230 km of classified roads. 

Anotner,25,OOO km of unclassified tracks serve the rest.o'f the 

country. . , 

b; Existing Railroads 

The existing railroads. while mostly adequate in 

equipment,are so inefficiently operated as to be of little assistance 

in the development process. 

.. -~ 



A privately owned and operated 670 km railway in Mauritania 

/.

onnects the 1.ron ore deposit near Bir~Moghrein (Ft. Derick), east 

of the Spa~ish Sahara. and the port at'Nouadhib/u on the southern 

border of the Spanish Sahara. ,It carries almost exc1!isi'/ely iron 

'/ 

ore and a limited amount of imported general goods. 

The main trunk railway 11ne between Dakar (Senegal) and , 

Bamako (Mali) is 1300 km long and carries 40 percent of Mali's 

exports and 60 percent of its imports. There are also 370,km of branch 

lines. About '65 percent of the line's ,traffic includes ground nuts, 

and phosphates. The importance of the railroad for passenger traffic 

has declined with the expansion of the road network. 
, , 

The Governments of Upper Volta and the Ivory Coast jointly 

own, and operate an ,1,145 km rai1way linking Ouagadougou and Abidjan. 

Tne rai'lroad car.ries about'3 niHlion passengers and, one million tons 

of goods annually with Upper Volta' originating about 'half the passenger 
, ) , ' 

and freight traffic. ,Local traffic on the, Upper Volta section' of 518 kni , 

was only 63.000' tons in 1973 but wall increasing rapidly. 

Outside the Sahel the Parakou-Cotonou railroad in the 

RepubJic of Benin, parallel to,the Parakou-Cotonou road, serves N~ger 

as an outlet to the Atlantic via the Niamey-Gaya-Parakou road, The 

Trans-Cameroon railroad from Douala to Ngaoundere has recently been 
, " 

upg'raded. When road' connections now projected in Chad and Cameroon 

are completed t~is cO,uld provid~ an outlet, for Southern 'Chad. Access 

• 
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~o Nigerian markets from N~amena could alS'O be facilitated via 

the Nigerian railway system when an improved roan through, 

Northern Cameroon is constructed to the railhead at Maiduguri,qnd 

the Nigerian system is improved. The Nig~rian railroad with its 

terminal at Ngur; could be important -.for traffiC from eastern Niger. 

as well. if the improvements were made and the congestion at tQe 

ports of La90s and Port Harcourt relieved. An extension of the 

/ 
rJ r/' , 

Conakry-Ka~a~line in Guinea to 'Bamako would provide a short route 

to the Atlantic for Mali. but the existing line fs in such poor 

condition as to require major reconstruction. Although these rail

roads are not within the Sah~lian countries. studies of the effects 

',of investment on their'improvement shou1d be included in. the Sahel 

development program. 

c. Highway Development. 

Despite the universal recognition of the inhib'iting 

effects of the inadequate hig~way' transportation system, .assistance 

donors have been reluctant to invest in the construction of roads . , 

which the 'Sahel ian governments believe are essential to the develop-

ment of the region. One important reason has been the difficulty in 
, , 

developing objective criteria for the economic 'evaluation of ~ertain 

important intangible benefits resulting from the construction of 

roads into undeveloped areas. The traditional user benefit method 

will rarely result in a positive indication of feasibility for a 

, .' 
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new road to connect a major market with an area which now produces. 

littl.e or nothing. Attempts have been made to a~sess the future 

benefits from· agricultural products which are exp~cted t9 develop. 

and the overall costs of developing this production. The com-

plexity of such an an1ysis and the short time frame relative to the 

development period have usually returned pessimi"stic answers to 

this type of analysis. Where a positive result is obtained, the 

vague and mainly unsupported inputs have not been sufficiently 

convincing to encourage the investment in const~uction in areas where· 

costs are high because of environmental and political obstacles. 

In a paper pr-epared by the Western Africa Projects Department 

of the IBRD (A Note on Transport Problems in the Sahel. August 1975) 

a li,st of 13 road investment"projects in the Sahel. proposed by the 

CILSS. is reviewed. Using traditional user benefit techniques the 

IBRD found only a limited number of viable projects. mostly con

sisting of ~ither rehabilitation or improved maintenance of existing 

roads. Utilizing this traditional approach would totally'eliminate 

the construction of even the lowest standard of road into'an undevel

oped area. The approach requires that development precede the invest~ 

ment, creating a virtual stalemate since the dev~lopment waits on the 

availability of· transport to the outside world. The solution ravored 

by the IBRD is to plan national and regional road networks. divide 

them into discrete sections. and study the sections by the traditional 

user benefit method. The sections'which turn out to be economically 

, 



viable are then recommended for construction. As development 

" proceeds additional sections are built, eventually resulting in 

an integrated network. The approach is cautious, conservative and 

allows road investment to follow rather than lead the deve10pmen~ 

process. 

A new approach to assessing the viability of road construction 

appears to be needed if transportation is not to continue to inhibit 

the development of agriculture, industry, and commerce in the Sahel. 

The answer to the dilemma would seem to be the development.of 

a new. more imaginatiVe, more humanistic method of analysis which 

differs from the traditional economic evaluation: a method which 

would·seek to quantify or othe~ise assess the intangible benefits to 

be expected from opening up 'co~unication to re1~tive1y isolated. 

'populations;, to assess the benefits of better health services, better 

educational opportunit1es and the cultural impact of closer and more 

frequent contact with more developed regions and· outside world in 

genera). Such an evaluation would have to cov~r a long enough term 

to aliow for,these factors to become effective. ", • 

It is proposed that a ,study be initiated on a priority oasis , 
to develop such methods tif analYsis and eva1tiation. : Preparing'the 

terms of reference for such a study will be no 'easy task since there 

are few instances of roads constructed in equivalent areas and.which 

have been in operation for a sufficient time to serve as. data bases 

for the study. 

, 

http:development.of


" 

-, , 

Should ~his study prove successful in developing the sought, 

after method very large investments in primary, secondary, and- : 

feeder roads would be- justified. Over the next five to ten year;s 

feasibi11 ty studies will be required for i ndi vi dual road projects. 

but design and constr.uction work could 'begin as each positive 
, 

study- emerged. The result would be an integrated road and rail 

system which would permit the movement of products of the Sahel, 
-the import of goods required by the developing economy and the 

availability of a transport system to even out the maldistribution 

of food during emergency situations. 

/.: 

In developing a road network plan for the Sahel. one must 
most' 

be:aware-that some-existing roads were constructed to meet the 

political. military and trade'needs of the former colonial powers. 

Patterns of trade and the movement of goodS which may have existed 

in precolonial days were interrupted. Whether,such trade,patterns 
, ' 

could be renewed to the advantage of the Sahelian-population is a 

/ 

- , -tnfA,t 
matter that deserves study.' It may be~economic justification can 

• 
be found for such routes which would also be useful for the move-

ment of food stocks i~ drC-u~ht years and further facilitatp thp ~is-' 
tribution of emergency supplies in the event of catas~rophic drought 

, , 

conditions. 

d. The Improvement of Highway Maintenance 

Nearly every highway constructed in West and Central 

Africa has suffered deterioration in a much shorter time than would be 

, 
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considered normal in more developed countries. The hi9hway 

departments of these states have been unable to cope with the 

problem of routine maintenance of roads of all classifications. 

To a large extent, this has been due to lack of equipment, popr 

maintenance organization management, and a lack of trained 

personnel. "To remedy this situation several donors, among them 

the IBRD and AID. have financed lar~e highway maintenance projects 

which included the supply of equipment. training of personnel', 

assistance in setting up maintenance organizations and the 

supply of technicians to train managerial staff. None of these 

projects addressed the grave problem of recurring costs. Govern

ments"have not"been prepared to allocate scarce resources to 

" provide adequate budgets for their highway maintenance depart

ments. The result has been insufficient funds for salaries, 

spare "parts for equipment, and materials for maintenance. 

In an effort to provide economic justification for certain 

roads", donors tend to underdesign them and require the host 

" government to limit loads to the design standards. As "traffic 

grows it is natural" for truckers to increase the loading on 

their vehicles and to use larger vehicles which could not previously 

operate on unimproved roads. To expect the gover~ments to effective

ly police the "underdesigned roads"is to expect what is ~~rely 

possible even in industrialized countries. The result is the 

hastening of road deterioration or an increase in maintenance 

,.-~ -
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effort. If the new method of analysis proposed above can be 

.developed, it may be possible to justify the construction of 

roads to a higher design standard and to relieve the main

tenance burden on the highway departments. 

Finally, the tendency of the governments is .. to utilize 

·the. resources of their highway departments f.or construct,ion 

rather than maintenance. Having decided that a road i·s important 

and being unable to obtain external financing for it; the govern

ment will divert scarce resources from maintenance needs. Here 

again, the ability to justify external investment in those 

roads which will assist in long-range development, even though 

they do not appear attractive by traditional standards, will 

tend to reduce such diversions of resources. 

e. Railway Development 

Since all, except one, 'of the railroad systems discussed 

above are government owned there is a continual conflict· between 

the desires of the governments to maximize profits of the rail

roads and to provide more efficient road transportation. The 

situation is complicated by the fact that except for Senegal, the 

other Sahel countries do not control the entire rail route to the 

coast. Mali .is dependent on Senegal for operation·of the Bamakb

Dakar route beyond Kayes; Upper Volta needs to rely on the Ivory 

Coast for its rail connection below Bobo-Dioulasso, and Niger is 

entirely dependent on Benin. for its rail connection to the 

Atl antic. 

, 
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I Presently all these rail road5'operate at' less than maximum 

efficiency. The IBRO attributes this: ,inefficiency not to a la~k 

of track or equipment capacity, but rather to a lack of 'management 
.. \ ..' . 

competence. ,The causes are a mixture of problems. and lack oJ 

financial support. It is certain that impr~vements'in the operating 

capabilities of the ratlroad would increase t,he effectiveness of 

the transport sector as a means of hastening development ~n the 

Sahel. The reduced cost of transport of bulk cargoes and possibly 

cattle could be a positive factor in helping to change. the present 

regressive food price policies. 

Studies made by various donor groups have come up with 

negative results relative to,the extension of existing railroads. 

improvements in trackage and equipment, or in the construction of 

new lines. Whether or not these results would still remain 

negative if efforts to increase the railroad operations were 

successful. remains to be seen. A major effort should be mounted 

as part of the Sahel develo'pment program to remove the present 

constraints on the operation of existing lines. At the same time. 

as their efficiencies increase; studies should be carried out,to 

determine the feasibility of expanding railroad operation in'the 

Sahelian and contiguous countries to prevent the increased rail 

traffic from becoming a, new. bottleneck to progress. 

, 
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f. The Road Transport Industry. 

Attention up to this point has b~en focussed on the 

infrastructure element of the road transport sector. The tran~

port industry is, however, no less an important element in thel 

development process and its. present status represents a develop

ment constraint which must'be overcome before the benefits of in-

vestments in 'infrastructure can be realized. 

The industry is characterized by a confused and unreal

istic rate policy, inefficiency il! management, and additional, 

high costs due' to. poor vehicle maintenance and non-avail abil ity 
, ~. . ' 

of spare parts on' a regular basi s:' In most 'of the· countries of 

.Central and West· Africa each government operates a single, major 

road. transport company in competition with ma:ny smal-l companies 

and individual vehicle owners. The monopolistic situation results 

in some instances in 'unreali stically high, rates intended to brjng 
, '. 

in large profits to the government enter~rise. In other cases.it 

results in unrealistically low rates ;llt~nded to keep the cost of . . 
transport of agricultural ·products and imported goods low. In 

either case the development of an efficient .competing private' 

. .transport industry is discouraged. 

Where' the government also operates a rai1way system over 

a parallel route it finds itself in the dichotomous position of 

attempting to support, by contradictory rate policies, two competing 

services. Thus, for example, while ~he government of .Be·nin is re-

, 
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constructing the Cotonou-Parakou-Maianville highway, it is 

at the same time protecting the parallel Cotonou-Parakou rail- . 

road by charging high tolls on the road bridges on the pretext 

that the existing underdesigned bridges are tieing damaged by 

heavy laods. 

The lack of foreign exchange and the existence of monopo

lies on the imports of vehicles and spare parts result in the 

inabilfty of operators to maintain their fleets, in optimum 

condition. The high cost of parts, even when available, tends to 

discourage vehicle owners from making needed repairs, thus 

accelerating 'vehicle deterioration and increasing the accident 

rate. 

All these factors tend to inhibit the development and 

'growth of a healthy transport industry capable of providing 

efficient service at reasonable prices. Unless and 'until the 

Sahel ian governments in concert are able· to develop common rate 

and ' management policies whose objective-is ~he establishment 

of an industry geared to make the best use of an improved and 

expanded infrastructure, transport will continue to inhibit 

agricultural and industrial growth and impede,the distribution 

of food in times of crisis. The Sahelian governments, therefore, 

should establish a regional transport authority whose purpose 

would be to regulate the transport industry in the interest' of 

,area development. 

'. ~.' , 



The regional authority would have to work in close conjunction 

with the governments of contiguous countries to negotiate favorable 

conditions for transit through their territories and to discourage 

the imposition of destructive licenses'and tolls. 

To promote better vehicle maintenance as, a means of reducing 

deterioration and accidents and increasing transport efficiency, 

the governments need to adopt more lenient policies with respect 

to the allocation of foreign exchange and the reduction of 'import 

levies on spare parts. 

g. River Navigation 

This form of transport, which once occupied an important. 

position in the trade of West Africa, has lost ground as road and 

rail transport expanded. However, with the plans for development 

of the area's river basins playing a large role in the Sahel long

range development. attention should be directed to,the possibility 

of river navigation supplying low cost routes for certain bulk 

. cargos. Although the region contains three major river basins; 

yeat-round traffic is not possible because of low water in the dr~ 

seasons and the presence iif rapids "and -other" channel obstructions' 

These difficulties have tended to 'shift trafffc to the more reliable 

road and rail facilities or to inhibit entirely the flow of products 

which can not afford the higher land transport costs. On the Senegal 

river, during the navigable season, the organized waterway service 

consists of only a few motor driven craft and barges .. A few 

primitive river ports provide manual loading and unloading facilities: 

, 



There is practically no use of the Gambia River for transport 

of goods and the 1,650 kin of inland waterways of the Niger and 

its tributaries in Mali are navigable only seven months of the 

year. Traffic beyond Gao to the river mouth in Nigeria is 

impossible because of rapids and rock outcroppings and the oper

ation of the K~inji Dam in Nigeria is solely on the basis of its 

power generating requirements. Similarly traffic up-river to Niamey 
- -

is closed off by a low bridge between Gaya at the Niger side and 

Malanville on the Benin side of the river. Based On present traffic 

and'normal projections for future growth the raising of the bridge 

and construction of ,bypass facilities at Kainji are not economically 

justified. 

In Chad, water transport uses the Chari River between Lake 

~ Chad, N~amena and ~arh, near the Central African Republic border; 

but this means of transport accounts only for 5 percent of the total 

tra'nsport of the country. 

h. Air Transport 

Present facilities appear to be adequate to handle 

traffic expansion in the near,and middle term. Only a very rapid 

expansion in tourism or, the 4eve1opment of high value export 

crops which could bear the high cost of ai,r transportation would 

justify large investments in infrastructure and air fleets. Air 

transport facilities are not viewed as-a development constraint 

and their expansion will automatically keep pace with development 

needs and can be financed from revenues generated by the increased 

traffi c. 



i. Proposed Projects 

T~e following projects and studies in the 

transportation sector should be undertaken as soon as funding 

is available. The long-term road construction program. which 

will flow from the feasibility _studies. is expected to require 

substantial donor assistance. 

1. A study to develop new methods of evaluating 

the economic feasibility of highway construction 

projects connecting relatively underdeveloped 

agricultural areas with potential markets. 

Estimated Cost: $3,000,000 

2. A study to identify trade routes which existed 

prior to colonial intervention. 

Estimated Cost: $1,500.000 

3. Feasibility Studies should be undertaken to identify 

roads in a highway network. 

Estimated Costs: Undetermined. 

4. Studies in each Sahelian country to determine 

recurring maintenance costs of high\~ay departments . 

.. Estimated Cost: $10,000,000. 

5. Proceed with design and construction qf projects 

on the CILSS list. 

Estimated Cost: $55,000.000 

: 
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6 •. S~udy railway 'systems in Sahel ian. countries. 

Estimated Cost: $11 ,000 ,000 

7. Study establishing .a Sahel Interstate Road 

Transport Authority. '. ' 

Estimated Cost: $ 4,750,000. 

8. Study of import controls of vehicular spare parts. 

Estimated ·Cost: . $ 500,000. 

.' 
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III. F. 2. TELECOMMUNICATIONS 

V 
General Over.iew 

no 

A modern telecommunications network is a requiSite for tne 

conduct of the bus i ness of a developed, i ndustri ali zed society. fin w.S:IVS1'(j 

;rhe lack of such a network is not now viewed as a constraint t~ 

the long-term development of the Sahel and its construction 

should not be made part of the development strategy. Modern communi~ 

cation circuits among the major population centers and between 

these centers and the outside world already exist or are· in the 

process of implementation. Further expansion within the region 

will take place organically as the demand arises and any such 

expansion of service should be financially self-sustaining. 

Externa 1 assi stance is, however, required in the tel ecorimun'i

cations sector for non-commercial networks for data gathering, 

education and the administration of health and agricultural 

extension programs. These networks can be of the simplest type 
. 

of two-way radio circuits between outlying areas and district 

and national headquarters. To service a hydrologic data gathering 

and reporting system required for river basin development 

plannlng, approximately 300 single-sideband transceivers will be 

needed for the ~ river basins. The education system can 

effectively use the existing national broadcast 'system which may.' 
.' 

have to be expanded to reach villages now out·of ~ange of existing 

-1-
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stations. The cost of ~uch exp~nsion would be modest. 

The major expense would be for the recurring costs of 

programming. For the agriculture extension service, the 

need is for communication betwe~n extension agents and the 

Ministries and organizations responsible for agricultur.e develop

ment,and'crop purchase, storage and movement. The same network 

could be used in crop protection work. For the health service) 

two-~tay communication should be provided between rural dispen

saries and the next higher echelon of medical care. Medical 

emergenci~s could probably be handled through the existing telephone 

or radio circuits of the'sub-pr.efecture in the towns in which 

the dispensaries are located. However, it is certain that pro

vision of an independent network would be invaluable for routine 

business, for consultation with medical staff at the next echelon 

hospital, and for the transmission of instructions 'and tr.a,ining 

lectures from the'hospitals or Health Ministry. 

Each of these networks must be provided with a 'mobile 

maintenance crew trained to repair equipment and to keep it in' 

operation. The initial cost of equipment and the recurrent,cost 

of the first 5-10 years of spare parts, staff training and 

salaries of the ma'intenance crews should be funded under the 

development program. 



b. Proposed Projects 

1. Sat up a telecommunications network to tie in 

with the gathering of hydrologic data. 

Estimated. Cost: $7,750,000. 

2. Study needs of agricultural extension services 

for a telecommunication network: 

Estimated Bost: $1,000,000. 

3. Study the pub 1 i c health serv.i ces I needs for a 

telecommunication network. 

Estimated Cost: $1,500,000. 



IlI.F.3. WATER· RESOURCES 

Both the lBRD (Wprld Bank) Group and the FAO have under

taken definitive surveys of the agriculture and irrigation 

potential of the semi-arid zones of West Africa. based on the 

three major river basin systems -- Senegal. Niger and Lake 

Chad. The World Bank has completed the Senegal Basin report 

(August 1975) and a draft of the Niger Basin (June 1975). 

while FAO has a multivolume report on Lake Chad (1974) and a 

draft of the overall Sahel regional (1975): (Su it )"",.>2..)( b 
A. The Potential Role of the Major River Systems 

in Sahel Agriculture. 

There is a need for rapid increase in the food crop 

production which has not kept pace with population grow.th in . 

the Sahel ian countries. even prior to the recent drought. 

While there is considerable scope for expansion and impr"ove

ment in rainfed crop production in the higher rainfall ·zones 

of the Sahel ian countries. because of the arid conditions 

in most of the region~there are large areas. particularly 

along the Senegal River in Senegal and in Mauritania. along 

the Niger River in Central Mali and in Niger from Tillbery to 

Gaya. and in the Lake Chad Basin. where rainfall amounts are 

insufficient to grow food crops on a reliable basis and 

irrigation is the only viable alterna~ive. 

-,-
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Experience in the "groundnut basin" of Senegal is a demonstration 

that productivity improvement from investment in rainfed production 

has barely - H at ail - kept pace with population grOl'Jth and that 

income increases have been insufficient for significant improve-

-ment in the quality ~f life of the people living in the area. 

Certainly there remains settlement of new lands freed from disease 

vectors or otherwise made available for cultivation through 

technology, but this is a limited possible solution because 

poorer soils and lower rainfalls are constraints -and moderately J 



large fanls are naccssary to produce the income levels needed as 

an inducement for resettlement. Thus, such settlement requires 

just as high an investment per family as is needed to obtain the same 

income level from irrigated holdings. 

Based on the ilorl d Bank, FAO, AID, and UNDP studi es to date, 

it is clear that, although the extent of irrigable land in the principal 

Sahe 1 i an states' ri ver b\isi ns is not yet known, consi derab 1 e advanced 

planning has been undertaken in the three principal basins - Senegal, 

Niger and Lake Chad (the less important Volta Basin is considered 

by donors within the framework of the Onchocerc,iasis control program). 

~n the absence of definitive land capacity and irrigability studies, 

most of the planning is based on estimates of 430,000 ha. in the 

Senegal basin (OMVS program) with IBRD current costs for development 

running at an average of over $5000/hao, 2~700,000 ha. in the Niger 

basin (lBRD rough preliminary estimate);and 680,000 ha. in Lake Chad 

basin (FAO 1974 survey of prospects). 

The Bank, FAO, and most other donor evaluations for a develop

ment strategy in the agriculture sector recognize that in the higher 

rainfall areas of the Sahel ian countries, rainfed aQricultural production 

must be expanded to assist in meeting the food requirements of gro~ling 

populations. There are, though, large areas where ra·infall even 'in normal 

years is insufficient to grow food crops without irrigation. In 

addition, the recent drought years resulting in huge imports of food 

grains on an emergency relief basis has demonstrated that traditional 

rainfed production alone can not sustain the human and livestock 



popul ati on of the affected countri es. Development of substanti.a 1 

areas of irrigation will be needed over thp. long range of time to 

produce additional food crops to stabilize overall production and. 

additionally,' irrigated crop residues for livestock feed to help to 

maintain the cattle herds which were·decimated by the recent 

drought. 

Average annual rainfall throughout the lower Senegal baSin 

in Senegal and Mauritania, the Niger inland delta in Mali, the Niger 

course in eastern Mali and part of Niger, and the Lake Chad basin 

north of N'Dj1lmena in Niger. Nigeria. Cameroon and Chad is below 

500 mm, and in a major percentage of these areas there is quasi-

desert. With high evapotranspiration rates and severe variability of 

, rainfall, ve~y low yields of under 400 k~/ha: of drought-resistant 

cereal s sucli as millet a're obtained now. While some improvement 

of these yields is feasible through better practices and the use of 

modern inputs the ultimate potential remains very low, probably less 

than the 1000 kg/.ha. now realized from rainfed production in the 

higher rainfall areas of the region. This is the reason that where

ever in these parts of the Sahel there is no irrigation, rainfed 

farming is restricted to very low-level subsistence type operations 

or flood recession cropping that is very hi~h risk and limited in 

time and growing season. 

(~<"-- . --
If the Governments, assi sted by a I'li de range of donors, pursue the 

rainfed alternative in the Savannah or Sudanian portions of the regiO~ 



irrigation development will not detract from worthwhile investment 

in rainfed production. 

Irrigation, of course, is possible from wells to tap ground

water, from ponds to trap and hold surface water, and from diversion 

of unregulated river flows, as well as from storage reservoirs on 

the rivers. All of these types of irrigation, both for rainy seasons 

supplemental water and for dry season additional crops, deserves 

study and pilot utilization when it proves feasible. It may well be 

that for long-range solution to the problem of food deficit in the 

Sahel ian states, upstream regulation for dry season pumping and gravity 

flow irrigation must be employed,but this is the most costly solution 
, , 

and the one requiring the most thorough understanding of physical 

and socio-economic data before it is undertaken. 

It must be kept in mind in planning the 'program of studies 

and projects for long term utilization of water resources in the 

region, that in such an area of water shortage that there are 

multiple uses for the available water: many of them mutually 

exclusive and competing. Before final decisions are made on 

priority assignments for water utilization, particularly of the 

water in the major rivers, a number of basic studies and policy 

decisions are necessary. Among these are: the quantity and quality 

of groundwater and its relationship to the major rivers and lakes; 

a full understanding of the existing riverine regime, including 

likely maximum and minimum flows; knowledge about the life cycles 

of commercially important fish and the effects upon them of changes 

in the river regime; full awareness of mineral deposits - location, 

availability, and quantity - to both avoid flooding them and to 



establish hydropower priorities vis-a-vis other water uses; the role of 

water transportation, both in light of other complementary and competing 

modes and of competing water uses; and the likely efforts on disease 

vectors and other environmental impacts of both changes in the river 

'regime and the introduction of large-scale year-around irrigation. 

If studies of the river and lake basins proceed and the full 

potential becomes clearer, .while at the same time efforts are intensi

fied to obtain maximum production from rainfed and flood recession 

agriculture, livestock and fisheries through improved husbandry and 

increased modern technology, it is conceivable that one would find 

that sufficient water is available from surface and gl'ound sources to 

have some water resources projects in which priority is reserved for other 

uses than irrigation. If this proves to be true, then large blocks of 

firm hydro-power for agr,~f-industry, mining exploitation and refining, and 

urban activities can be planned; extensive water storage and releases for 

maintenance of through navigation can be contemplated; and consumptive u'se 

of \~ater by industry can even be considered. However. until the basic 

data-£athering studies are completed and a number of years of experience 

with large-scale modernization of rainfed agriculture, including through 

a drought cycle, is evaluated, it is cle~r that planning consideration 

must assume over-riding priority of surface water for irrigated agriculture 

and fisheries for food production, with secondary priqrity for domestic 

water supply and livestock. 



In a·ll of the basins 'examined - Senegal ,River, Niger River. 

Lake Chad -" there are fundamental data-gathering studies and 

surveys that have not yet ~een m~de on a satisfactorily reliable 

basis, and which are essential to any planning of rational use of 

the water in the rivel' system. Hithout such reliable basic data, 

almost any iso~ated or' ad hoc project development will, lead t9 

uneconomic under-building or over-building of project sites and 

will virtually insure a fiasco of misutilization of the scarce 

and invaluable resource of surface water. 

Among these fundamental studies and surveys are those 

involving the physical and human facts of the basins: how much 

water is there in the basin system? Where is it? and when? 

How much arable, irrigable; and non-irrigable land is there? 

Hhere ;s it? What can be grown on it with and witho~t irrigation? 

What is the run~off on various soils in various rainfall con- , 

ditions? Hhat is the evapotranspiration rate? How many trained 

people are available in the ski11s needed? How many can be 

trained in what time frame? Where should theY be trained? 

,What is the current environment? How will it be altered by changes' 

in river regimes and through the introduction of all-season 

irrigation? What project modifications are necessary to' control or 

eliminate disease vectors? ~Jhat transportation and communication 

infrastructure are necessary for basin development? How much 

groundwater is present? Where is it? What is the relationship to 
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the surface water? ~Ihat commercially exploitable minera,l deposits, 

are in the basin? How much 'water and electric power are needed to 

exploit them? Where are the deposits, in relation to the river 
-., '. ' 

systems? What' ma~ketf pri ~e, and storage chang,~s' are needed if agri

cultur,al ~roduction is' greatly increased? <Do'the governments support 

the social changes impl i,tit wHh, basin development? Can the goverli

ment bureaucracy provide the ,necessary services 'to build and operate' 

basin development projects? If not, can personnel be recruited 'and 

can budgets be expanded or subsidized to cover needed expansion? 

It is evident that in order to fund and staff the studi'es and 

surveys needed to, provide rel iabre answers to th'ese fundamental 

questions -- that must be' answered if indicative 

plans are to be formulated for utilizing the' potential of the b~sins ~

a massive effort 'must be organized. For such an effort to succeed. 

it 'must have the 'support of the governments ,of the basin countd,es 

and must be backed by the funds and the technical inputs of a major 

proportion of the donor community, both bilateral and international. 
, , 

Fortunately, the countries of the region and the United Nations 

Development Program (UNDP) have already recognized that the basi os 
, , , 

represent a great potential resource that can only be develop~d for the 

maximum benefit to the region if they are recognized as a system in 

which ariy developmental activity effecting a part of the system, w1,11 

have some effect on the other parts of the system. Accordingly, in the 

Senegal, Niger, Lake Chad and Volta basins, international basin , -
authorities have been established with membership by all 

or most countries riparian to the surface water system. 
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b. The Senegal River Basin 

The Organisation pour la Mise en Valeur du Fleuve Senegal 

(OMVS) or the Organization for the Development of the Senegal 

River was formed in 1971 when Guinea withdre,w from ,the- eight--yea~ . . , 

old organization of the Riverine States of the Senegal River. 

In January 1970, the Council of Ministers of the organization 

analyzed the various studies completed up to that time and 

decided that the time for study had produced suff,icient data 

to formulate a plan for the integrated deveidpment of the 

basin. In July 1972, the Council of Ministers confirmed that the 

first stage of the integrated development should be based on'a 

regulated flow of 300 m /sec at Bakel, Senegal, 'with the fol-low

ing major mainstream projects: 

1) a multipurpose high regulating and storage dam 

at Manan'ta 1;' on the Bafi ng tri butary in Mali; 

2) a low-level barrage in the delta at Diama, Senegal, 

to prevent sait water in~rusion during low flow 

and to store water for irrigation;-

3) a river and seaport at St. Louis, Senegal, and a" ' 

,. ',riv.er port at ,Kay'.es; Mali; 

4) the improvement of river ports along the river 

at Rosso, Boghe, Kaedi-Mauritania, Richard-Toll, Dagena, 

Podor, Matam, Bakel-Senega;, and Arnbidedi, Mali. 

http:Manantali.on


In July 1974, OMVS convened a donor's conference to 

obtain funding commitments for this program, plus a fifth 

item: development of irrigation works comprising some 430,000 ha. 

over a period of 40 years. The Beyrard report of 1974 estimated 

that this program would require 35 years and about $3.7 billion 

of investment to complete. 

Sufficient donors agreed to early construction of the 

Diama dam to provide funds for final design, which is now under 

way. This project is scheduled for completion and initial use 

in 1980. Based on donor funding offers through OMVS to fund 

irri gated perimete'rs for the Senegal Soci ete d' Amenag'ement et d' Expl oitati on 

des T~rres du Delta (SAED), the potential for double crop irrigation 

development associated with Diama is expected to be used up by the early 

19805. Despite OMVS' determination to provide upstream storage by 

building Manatali, there has been no clear concensus on the size, 

location or function of an upstream storage dam. Still, it is clear 

that a regulated water supply from storage is 'essential for multiple crop 

irl'igation beyond the 30,000 ha.that can be provided by Diama dam. 

After many years of contradictory reports on the attract)veness 

of Manatali, the People's Republic of China 

conclusions on Manatali dam in March 1975. 

submitted its technical ',J L", 
t-\-o~ tIu. ,;.;f ~ ~ 

l-Ju i tifUlild I he t1Z\OS@-S: t -J-

is in Chinese~ and the principal basis for summarizing it is an oral 

report to or·1VS and accompanying dravlings and maps. The Chine'se are not 

interested in participating in funding further investigations, final 

design, or construction, but have estimated project costs at $250 

.,....,. 1/ 
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million and state that the dam would provide 771 million KWH 

of power at 90 percent guarantee,' river navigation from Kay~s' to . 

St. Louis from June to November. water for double crop irri

gation of 428,000 na.and flood recession agriculture for 

100,000 ha.during the interim period of development. 

The Federal Republic of Germany has agreed to fund additional 

investigations and final design. 

Various studies and reports by the World Bank (IBRD), the 
. . 

U,S. Bureau of Reclamation (USBR). and AID consultants 

have seriously questioned the economic 

wisdom of building Manata1i and, while recognizing the need for 

upstream storage to provide irrigation fo~ more than one crop. : 

have 'urged serious investigation of alternative sites and projects. 

The economic objections to Manatal; are ba~ed on the belief that 

actual cost to construct will be more in the magnitude of 

$400 - 600 mill i olJ that incomplete 

flood control from Bakel . downstream is provided, that firm power 

(as distinguished from dump energy) is only about 17 MW and could 

not justify transmission to Dakar ort~jor industrial use, that 

the increased development cost per hectare for irrigation in the 

lower Senegal basin cannot be justified by the Hkely increased 

production, that other, alter.native sites may be more economic 

and should be investigated. 

. ....... , .".., . -



There are a number of unresoived technical problems con

nected with Manatali. too, and it is not apparent from the 

OMVS terms of reference that the German- funded design studies 

will resolve these: (a) stream flow r.ecords used by Senegal-Consult 

and by Beyrard for preliminary studies are internally inconsistent and 

contradictory and actual stream flow ,above, at, and below Manatali 

are unknown, making design of a dam extremely risky; (b) the actual 

volume of the 100 year ,flood the dam is to be designed to control 

is not known and cannot be predicted witH any reasonable assurance 

based on existing inadequate, unreliable and spotty records; (c) 

ca 1 cul ati ons of future flood and low flows downstream i's guesswork 

because of imidequate hydro;ogic records, and design of irrigation, 

navigation and fishery works below Bakel has' an 'unknown; if any, ' 

margin of safety; (d) th.:! effe<;ts of rel~sing "clean" water fr.om 

Manantali to provide an artificial flood for flood-recession 

agriculture has not been investigated, but it is certain that major 

bank erosion and streambed degradation w~ll. take 'place for a 

9r~a't distance downstream; and finally, (e) 1l.ttle or no consider-

ati.on has been given to preventing the introduction of onchocer,ciasis 

by the turbulence below the i:lam or of 'schistosomi as' is 'and m(l~ari'a 

from the still waters in the reservoir. 

Although'the relative low cost of Diama has led most 

observers to acknowledge that there is no reason to oppose its, 

construction, there are a number of negative consi'derations to 
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building it that nave not been addressed in available reports: 

(a) the final design is preceding ahead of the environmental 

study which is intended to provide data for incorporation in the 

design; (b) since the primary purpose of Oiama is salinity 

repulsio~, it is fairly obvious that its early construction 
. - - . 

pre-empts a major justification for Manatili - since minimum flow 

of 1003M /sec at Bakel is needed for.~alinity repulsion, Manatali1s 

300 M3/scc is sufficient to provide this in addition to irrigation 

and navigation -- and that if upstream storage of sufficient 

yolume were built first, Oiama with its impediment of navigation 

and anadromous fish would not be required; (c) Oiama will require 

costly ancillary works to provide navigation locks and preservation 
. ~~ 

of commercially desirable fish and mammals;~(d) the reclamation 

cost of self-saturated delta lands to be irrigated from Diama 

reservoir may be excessive·and much of the land in question may never be 

put into crops. 

The tenor of the above remarks indicates the nature of the 

primary difficulty of dealing through OMVS and utilizing that 

organization as an implementing agency for investigations and project 

implementation. Under pressure from its member governments. the .OMVS 

Secretariat has decided that sufficient basic study and data 

gathering has been done in the Senegal basin and now is the time 

to implement a plan of major capital project construction in river 

control, irrigation, navigation, hydro-electric power, and ports. 

Just as it was becoming possible to obtain donor support for the 

large number of essential physical,'sociologic, and economic 

. ,~,-



studies to compile essential data, OMVS has launched a concerted 

drive for funding of capital construction,. 

While the need for the capital projects is undeniably urgent~ 

rational planning for optimal utilization of the land ~nd ~Iaters 

of the basin and preparation of well-documented project justification 

is only feasible"jf the l!1inimum needs for meteorologic, hydrologic, 

soils classification,' hydrogeologic, sociologic. economic and environ

mental basic information is available. Without this fundamental data 

the chances are overwhelming that projects will be counterproductiv$' : 

in, the long-run;' that the limited number of dam sites will be over

built or underbuilt (with equally adverse "white elephant" reactions);' 

that the ag~icultural projects wil~ represent uneconomic use of 
, ' 

land and water; and that extensive damage to the basin's fragile 
, ' 

ecology will be either irreversible or reversible only at excessive 

cost. 

In order to cope with thfs fait accompli, it will be 

necessary for the donors, in concert, to help'the member countries ~o 

make' the hard politi ca 1 deci si ons needed to s low, dOl~n imp 1 ementqtion 

of production projects by limiting them to ones that can, clearly fit 

into'any'rational ,development,plan withminimum:or no 'altera'tion of 

,physical and social environmen't and to concentrate on massive data

gathering efforts and the training of personnel for government 

agencies, the OMVS Secretariat, and the non-governmental sector'to 

both continue the data-gathering efforts and to manage the land and 

water t'esources producti on projects as they' are' impl emented. 

, ....... 



The,Senegal River, some 1800 km long with a drainage area' 

of about 290,000 square kHometers, is the secorid largest in 

West·Africa, and 'yields an arll'l'lial average flow of over 20 billion 

cubi c metres. The ri ver bas i n occupi es more. than 19 percent 

of the area of Sene~al, almost 13 percent each of Mali and 

Guinea, and about 7 percent of Mauritania. The basin is divided 

into three df~tinct geographic regions. The lower 200 km from 

St. Louis' to Richard Toll comprise'the delta, a completely flat area with 

sea water,intruding up to the full length of the reach at low flows. 

The next 600 km to Bakel is along the Mauritania-Senegal border and 

is a 10-20 km:wide alluvial plain, the valley, surrounded by semi

?esert. The upper 1000 km constitutes the upper basin, an 'ar,ea. of 

mountains and hills that is the origln of almost the entire river , 

,flow. There are no significant flows in the trib~taries entering 

the Senegal beiow the confluence with the Faleme, some 825 km· 

upstream from the Atlantic Ocean. 

Average annual rainfall in the basin varies from 'under, 250 mm 

in Maurit'ania to over 2000 rum on the Gu.inean Headwaters of the 

Bafing tributary. In the south the rainy season occurs in .the.April 

through October period, while in the north it ldsts ~nlY from July 

to September. The annual floods in the lower reaches occur, '~ri,ly in the 

July-December period. The highest monthly flow generally is, in September' 

and may reach about 3 ,500 ~13/sec at Bakel .. whi,l e the lowest !li0lithly 

average flow is in May and can be as low' as 10 M3/sec. 
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As noted by USBR, IBRD, A 1:9 , and many other reports 

over ,the past several years, the,most glaring weakness' in basic 

data for any kind of water resource planning in the Senega; basin' 

is the scarcity of hydrometeorologic records and the unreliability' 

of those hydrologic records which are available. To a casu",l 

observer, orws refers sweepingly to the vast hydrologic records' 

on file in their documentation center at St. Louis. However, on 

closer examination one finds that, first of all, what readings 

there are have been compiled by and retained' in Paris by ORSTOM: 

the three member countries' hydrologic services are virtually 'non- , 
, , 

existent; moreover, OMVS has no hydrometeorologic network of,its 

own to obtain regular rainfall and river flow readings every day 

for years without 'end. The various stations placed and read by 

ORSTOM and others sometimes have one to three years of continuous 

daily records during a hydrologic campaign or specific study,. 

perhaps ten or fifteen years ago, others have continuous r~cords 

for many years, but readings only once or twice a month with 

many months missing and completely inconsistent readings that have 

little O1"no reliability from gauges that have not been 

recalibrated for 5-,25 ,year:s, instead of monthly. OMVS cle9-rly 
. ~ 

requires a skilled hydrometeorologic staff~ts own or reliable 

national network of rainfall and river gauge stations~ ~ communi

cation,s system for receiving dailY,real-time advice of both :rainfall 

and river stage at key stations can be provided for flood warhing, 



planting preparation, and opera'tion of reservoirs. (There are 

reportedly 28 river gauges, and 52 precipitation, 11 synoptic. and 

18 climatological stations in the basin; however, the river gauges 

are in varfous stages of breakdown, disrepair and out-of-date 

calibration and 'many of the meteorologic stations do not report 

daily. OMVS bas no access to the information on a real-time 

basis, often waiting years for publication of a yearbook, if ever 

rece; ving the data, and has no present capabil.i ty for evaluating 
, " 

data or employing stochastic 'hydrologic techniquesJ 

For rational planning of land and water utilizationin the 

basin, it is imperative to have an understanding of groundwater 

resources to evaluate the economics of this alternative to surface 

water for domestic, industrial and agricultural use. At this time" 

groundwater studies~in the Senegal basin have Deen limited to 

merely mentioning the possibility of the existence oJ groundwater 

under parts of the area and'to a few unsystematic dug and 

drilled wells. If actual data for determining the quantity, 
, . 

quality, and cost of using groundwater, as "well as the'inter-
, , 

relationship of groundwater aquifers to surface watel' ,exist. they ,could 

not be found by USSR, IBRD, FAD or ~Ij). A ground-

water 8N study program for the Senegal basin should be undertaken 

at the earliest possible time. 



The present high price of oil has significantly changed the 

competitive, position' of remote hydroelectric production and trans-

mission in relation to oil-fired' thermal generation. As it is un

likely,that demand in the basin will justify economic size nuclear 

plants in the short and medium time range, and ,it will be some time 

before solar energy technology can provide economic power plants to 

meet national base demands, more att~ntion should be given to hydro

power in the basin. The first requisite ought to be a basin-wide 

energy survey and demand growth projection. Then, particularly if much 

of the water requirements for agriculture production can be met from 

rainfall, groundwater and ponding, higher priority may.'be justified 

for power operation of multipurpose dams on the rivers. As 'the pre

liminary design nOvl stands, Manantali, for example, would produce 

only 17 M\v of firm power against an installed capacity of at least 
, , 

100 MW, but with changed priorities'the firm power production could be 

moved'to or above the planned installed capacity. Also,-once upstream 

regulation is provided run-of~the:river structures could both provide 

power and diversions for gravlty irrigation. 

OMVS' navi-gation proposal clearly requires more examinati-o"n" 

as suggested by USBR. While Mali's primary interest in the mai,n- , 

stream appears to be navigation, a more rational and ecpnomic scheme' 

than the present one is likely if good maps (1:20,000 scale) were prepared 

and the navigation proposals were developed by engineers with e~perience 

in desi gn and constructi on ,of ri ver stabil izati on works and transporta

tion economists knowledgeable in river traffic. 



While the AID-funded environmental study is certainly a step 

in the right direction. it can only produce a general survey and each 

major, structure on the ri vers and i rri gated perimeter shou 1 d inc'l ude 

an environmental assessment. The overall AID study \~o'uld be more, 

convincing if each discipline were handled as an indevendent study and 

AID or,OMVS made a synthesis of the findings into an overall report, 

instead of having a contract with an engineering firm to hire biologists, 

zoologists, foresters, health experts, social anthropologists and other 

ecological scientfsts. In addition, there are several significant 

environmenta,l factors which are of vital importance for evaluation, 

prior to designing any of the proposed,water control and irrigatio~, 

works on the basia. and which do not appear 'to be adequately addressed 

in the AID study: the role 'of silt deposition on lower basin lan,d 

fertility. stream bed degradation and aggradation. quality of ,return, . ' 

flows to the river and effects of continuing reuse, the effects of ' 

competing uses of Senegal water on the Dakar'water supply, shoreJine 

erosion. aqu~tic weeds and disease vectors which will thrive therein" 

archeologica~ sites and mineral deposits that might be flooded, the 

so~ially acceptable rate of change, and human relocation/resettlement. 
" , ' 

As ~oted earlier, optimum development of the basin can onl~ be 

effected by treating the complex of surface water. subsurface water, 

land, people, and other factors as a system. The approach for ~n 

international river basin in four countries requires a single inter-

national organization that represents all countries involved to 

coordinate studies and projects. OMVS is a start toward such' an, 
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organization. But, as of today, OMVS has a number of institutional 

weaknes,ses that prevent it from having the technical, managerial and 

financial competence to adequately fulfill this role. Only thirteen 
• 

professionals now staff the OMIfS secretariat, ~nd, while the High 

Commissioner, Secretary~General, Technical Director, and one or two 

others are competent and highly skil.led bureaucrats, the balance of 

even this staff is weak. If OMIfS is to serve as the vehicle for 

Senegal b~sin development, there must be a massive institutional 

development program to provide the competence to do so. In the case 

of the Mekong Committee, UNDP funded such a project, and for the 

Indus Commission it was IBRD. but neither of these organizations is 

-{J~~ to do this alone 'for OMVS.' 

It therefore appears that the donor community, through Club des Ami~ 

Sahel and CILSS must undertake this program. It will require se

condment of up to '25 professionals in such fields as civil engineering, 

economics. agronomy, livestock, sociology, hydrology. meteorology. 

geology, electric power engineering, navigation, international water .law, 

irrigation engineering, accounting. contract management, statistics 

and systems analysis. The member governments must agree to provide 

promising people to be counterparts for the foreign te~hnicians for 

one to five years of on-the-job and other training to eventually take 

over the secretariat positions. A salary schedule at least equal to 

that of the 'best paid member government civil service -- and probably 

about 10% higher -- must be funded, and a program of training future 

staff members must be undertaken (the flekong Cadre scheme is a good 

one: train three professionals up to t1.S. level for each slot, with the 
I 



Secretariat selecting one and the other.s returning to their home 

governments for employment). 

Finally, a really vast program of investigations and studies 

to accumulate the basic data on basin land and water resources must 

be undertaken at once, along with accompanying large-scale pilot 

projects for continuing evaluation and monitoring as the ultimate 

development plan for the basin is evolved. 

An illustrative program of projects to strengthen the OMVS 

Secretariat and OMVS planning capability follows. 

Hydrometeorology Study 

Estimated Cost: $1,850,000. 

Hydrogeologic AnalYsis 

Estimated Cost: $1,135,000. 

Staff enhancement of OMVS Secretariat 

Estimated Cost: $1,750,000. 

Indicative basin development planning 

Estimated Cost: $ 150,000 

Preparation of new basin-wide mapping at a scale of 1:20,000 

Estimated Cost: $12,000,000 

Inventory (desk study) of promising tributary projects 
in Mali and Senegal 

Estimated Cost: $ 100,000 

Study of low-head, high capacity power houses 

Estimated Cost: $130,000 



System Analysis and Water Resource Planning 

Estimated Cost: $538,000 

Power and Energy study for basin service area 

Estimated Cost: $600.000 

Feasibility study of first priority project selected 
from desk studies 

Estimated Cost: $1,700,000 

~~@W"''';;Hijf&r ~nstruction and final design costs of 
first priority project selected from desk study. 

Estimated Cost: . I/. 11-2.0,00'0,000 

Design and construction of river ports: St. Louis to Kayes 

Estimated Cost: $1,440,000. 

Coordination and dissemination of agricultural research 
information 

Estimated Cost: $345;000. 

Basi'n-wi de fi sheri es study 

Estimated Cost: $1,220,000 

Establishment of pilot on -farm fishing areas 

Estimated Cost: $4,600,000 

Experimental program for Kenaf production 

Estimated Cost: $350,000 

Basin-wide minerals survey 

Estimated Cost: $1,610,000 

Non-formal education program for farmers in 
irrigated perimeters 

Estimated Cost: $1,710,000 



Control of Malaria and other vectorborne diseases: 

Estimated Cost: $5,000,000 

Development of water filtration system 
using local materials. 

Estimated Cost: $450,000. 
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C. Niger River Basin 
The physical basin of the Niger River is shared by nine 

countl'ies: Guinea. Mali, Upper Volta, Ivory Coast, Niger, Chad, 

Cameroon. Dahomey, and Nigeria. 

tess than a million years ago the upper N,iger entered a vast 

i n1 and 1 Q,ke in the Timbuctou-Araouane regi on of Mali (Arouane is 
-about 225 km north of Timbuctou) and drained westward through 

the Vallee du Serpent, north of Bamako, into the 'lower Senegal 

va'lley. Later the lake began shrinking because of hydrometeoro1og-ic 

changes and eroded through barriers to the southeast to flow into 

the lower Niger through its present valley. The remaining evidence 

of this is the vast swamp of what was once the Upper Niger delta 'draining 

into the lake and is now the "inland delta" stretching from Segou' 

to Timbuctou and the series of shallow lakes south a~d west of 

Timbuctou. 

The Niger River basin has an area of about 1,000,000 km2• 

The basin is noteworthy for its length and its narrow width. The 

mainstream Niger River is approximately 4000 km long, but the'width 

of the basin varies between 300 and 500 km, only. The Niger's source, 

is in the high rainfall area of the Fouta Djallon Mountains of , 

Guinea, only some 500 km from the Atlantic Ocean. Thence the river 

flows far inland, first to the north, then in' a north-northea~terly 

direction to the ve'ry edge of the Sahara Desert, vlhence it is de-

f1ected by a rocky ridge and flows in a south-southeasterly direction 

through r1a 1 i. Ni ger. Beni nand Ni geri a to the Gulf of Gui nea. 

From its mountain source, the Niger passes out onto a high plain 

in \'Ie 5 tern ~la 1 i, ;;i1en fo 11 O'liS d course of some 1 ,400 km across 

~ ,~ 
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arid and semi-arid Sahel ian lands before it again traverses 

humid and tropical belts in Nigeria near its mouths. 

A number of tributaries from higher rainfall zones in the 

south extend the basin to include relatively small areas of 

Ivory Coast. Upper Volta. and Benin (Dahomey): In central 

Nigeria. the Niger is joined' by its largest tributary. 

the Benue River. which drains high rainfall areas of western 

Cameroon and a small portion of Southwestern ~had. From the 

confl uence wi th the Benue. the Ni ger fl ows another 550 km 

southward, terminating in a complex de'lta system of islands and 

divergent channels extending inland some 150 km from the 

Atlantic coast. 

The hydrologic character of the Niger is a favorable 

one for the hundreds of miles of arid country through which it 

maintains a perennial flow. Because of the, seasonal pattern 

of'the rainfall. because of a small portion of the basin 

contributing to the rivers net discharge. and because of the 

great distance most of the water must flow from its source, the 

Niger flows downstream are characterized by very wide seasonal 

variation. Low flow discharges limit the river's potential, ,or 

at the least impose relatively high development costs for most 

uses of the water, particularly in the middle reaches of the 

basin. 

'" " 



HYDROLOGY , 
; 

Since the AID-funded Holmes and Narver, Inc. repo,-t in 1968, 

it has been customary to follOl~ their division of the mainstream 

into four hydrologic sections: Zone I-Eastern Guinea and Western 

Mali. above the interior delta; Zone II-the interior delta in 

central Mali; Zone III-from the interior delta to Niamey, in eastern Mali 

and northwestern Niqer; Zone IV-below Niamey, in southwestern 

Niger, northern Benin (Dahomey), and western Nigeria. 

Zone I, above the interior delta. Ninety percent of the' 

average annual inflow to the interior delta (70 billion m3) occurs 

;n the Jun~ to November period. At Kouilikora, just downstream 

of Bamako, the reported mean monthly di s'charge from 1907-1959 

'r,anges fro~ a maximum of around 5'500 m3/s,during September to a 

minimum of about 300 m3/s for April, or from about 360 percent 

to less than 20 percent of the mean annual discharge. Similarly. 

the Bani tributary. discharging into the Interior delta, ha? 
" 

nine years of reported flow measurements that indicate a mean 
3 

monthly discharge about 2,55011//5 during the months of. 'September 

and October. while a minimum of only about 50 m3
/s flows 'in 

March. 

Zone II, the interior delta. The interior delta has a 

profound influence on the flow regime of the river, extending 

more than 1,500 miles to the ocean. Its swamps, multipie channels 
, , 

and lakes provide a natural holding reservoir'which has a 

beneficial regulating effect on dOl'/nstream discharges, but, as will be 



the case for any artificial reservoir5 created in the Sahel, 

the river regulation is obtained only with the sacrifice of 

large water losses to evaporation and, probably, seepage into 

groundwater. As contrasted with tne seasonal distribution 

of inflows, discussed in Zone I, above, the monthly mean 

outflow rates, as often measured at Dire from 1924 to 1960, . . 
. . 

ranges from a maximum of only about 2,300 m3/sec to a minimum 

of about 100 m3/s, or.between 193 percent and around 8.5 percent 

of the mean annual discharge. Moreover, the time .of the peak 

flows is delayed from September-October to December. An exami-
, 
nation of the most reliable records available shows that the 

delta outflow is a~out its mean annual rate for nearly six' 

months of the year, whil e the i nfl ow is above the mean annual 

rate for less than four months. Yet, the benefits of this flow 

re.gulation has a high cost of water loss in the interior: delta of about 

65 percent of the inflows. (Unfortunately, the record of gauge 

readings and calibration of flow meters is so unreli,able that 

it is very risky to place too much reliance on the precision 

of data. but the magnitude of the losses in the delta is 

clear, because this loss closely approximates the evaporation 

potential of the area and would indicate ·that Httle if any 

groundwater recharge is taking place). 

Zone III-interior delta to Niamey. For more than 900 km 

from the i nteri or delta to Ni amey, tri butary infl O~IS vi rtua lly balance 

evaporation losses and the annual flow is reasonably uniform. The 

". 



The time of the fl ood wave from Dj re tc Hi amey is about a month, 

so the peak normally reaches Niamey during January or February, 

delayed some three months from the time of the peak inflow to the 

ihterior delta and some three months or more after the end o'f 

the local rainy season. Channel storage'effects'serve ,to further 

regulate the flow; therefore, the maximum monthly discharge is 

reduced to about 2,700 m3/s or only some 168 percent of the apparent 

mean discharge. The minimum is about 125 m7s or just 12.5 percent 

of the mean discharge. At Niamey, the discharge is above the mean 

rate for sevel months or more and is less than 50 percent of ·the mean 

for only about three months of the year. 

Zone IV - below Niamey. Below Niamey; the tributary basins 

receive enough rainfall to produce substantial inflows to the 'Niger 

some months before the mainstream flood wave from the upper basin, I' __ • 

so that at_Ma1anvil1e/Gaya the flow has increased over that at Niamey 

by about 30 percent and the annual distribution has two peaks, one, 

in September or October and a second in February. 'Be10w the confluence 

of the first major tributary from the west, the Sokota about.65 km 

into Nigeria, the September-October flood produces a peek exceeding 

that of the later February flood, and thus dominatestHe regime from 

there to the sea. 

The average annual rainfall in the basin varies from 2500 mm 

in the highest part of the catchment in the parts of Zone I 

and shades down to 750 mm at the, entrance to the interior delta. In, 

the interior delta there is rainfall of 250-750 mm, vlhile through Zone III 

the variation is frOi;] 250 mm r.ear the t1ali/Niqer border to about 1000mm 



at Kainji, Nigeria. Downstream from Kainji the annual rainfall increases. 

rapidly toward the coastal delta vlhere it reaches 4000 mm. 

As in all river systems, the potential irl"igability of 

land in the Niger basin depends on two principal technical 

factors and two economic ones: technical-water gnd land; economic, 

cost of irrigating the land and the value of crops that can be 

grown. Additionally, there are a number of institutional and 

human resource factors; however, these are less rigid than the 

physical and economic factors which are fixed by inherent 

~onditions and are subject to improvement. As noted by ~he IB.RD 

197.5 report, no evidence is available of any systematic surveys 

of either soils and land resources in the basin or of the technical 

and economic factors for developing them. According to J. Agoullon 

in an article published in the May 1974 L'Agronomic Tropical,e, the 

total area in the basin under controlled irrigation, flood 

recession cropping, and controlled flooding i~ about '252,000 ha. 

M.Agoullon and IBRD believe that the potential irrigable land .in· 
, . 

the, mainstream countries may exceed 2.7 million ha. But detailed' . , ' 

. ." ~ 

identification of these l'ands is clearly a priority need in ,any, 

revie\~ of food production capability, particularly. in iones I, II 

and III in Mali, Niger, Benin and parts of Guinea. 

Hydroelectric development in the Niger has considerable 
, , 

potential. Existing facilities .include two small ones near,Bamako arid 

a large one (Kainji dam) in Nigeria, as well as a small one in 

Guinea. In advanced planning stages are the Selingue dam 

........ 



on the Sankarani in Mali (45 IljW) , the Kindaji about 100 km 

upstream of Niamey in Niger, a run-of-river project (24 MWI) at the "W" 

bend in Ni ger, a dam on the Mekro~ in Beni n, and tvlo additi ona 1 1 arge 

projects in Nigeria (Jebba, 300 MH, and ,Shiroro 80 MIl). 

Much of the interest to date in using Niger water has 

been for inland water transport in various reaches of the main

streams from Kouroussa to Bamako, from Koul i koro 'to Amsongo through 

the interior delta, from Tillaberg, Niger, to Velma, Nigeria. The' 

other rea~s are net open to navigation because of rapids and the 

Niamey to Velma reach is obstructed' by the Manvill-Gaya bridge 

which has only a 0.6 m clearance at normal high water. 

THE RIVER NIGER COMNISSION 

The first move tdward international cooperation for development 

of the Niger basin's resources was made in October 1963 when eight 

of the nine ripariiln countries agreed to create the River Ni"ger 

Commission. At a subsequent meeting in November 1964, the njnth 

country, Guinea joined and an Agreement was concluded which still forms 

the basis of the existing Agreement. It was modified in February 

1968 and more significantly revised in June 1973 to give the' Commission 

stronger executive powers. A Council of Ministers was formed in 

substitution for the previous Assembly of C~nm;;s;oners and the post 

of Administrative Secretary was raised to that of Executive Secretary. 

Still, however, the Commission is hamstrung because the ,Council meets 

only once a year and this meeting requires frequent postponements in 

order to obtain attendance by a quorum of five states. 

", 



The functions of the Commission fall into four broad categories: 

1) prcpura~ion of general regulations and,in particular, 

regulations for river navigation; 

ii) coordination and liaison between Member States; 

iii) information assembly and dissemination of both data and 

project progress; 

iv) arranging bilateral and multi-lateral assistance for 

the execution of projects and studies and eLtering 

into agreements for such work. 

These functions are reasonably general and the wording of the Agreement 

permits a flexible interpretation. Little has been accomplished, 

though, and few studies are funded through the Commission. The 

Commission has not even been able. keep .. ;;- current record of plans 

and projects by Member Governments or regional institutions that 

concern the water resources of the basin. This is primarily because 

the Secretariat has no source of significant income or institutional 

support and is virtually non-existent. Only three professionals are 

employed in the Secretariat full-time. One, a transport economist, 

is furnished bilaterally by AID and one - Niger's only PhD in agronomy

is the director of the documentation cen~er. This staffing limitation 

plus the Executive Secretary's limited technical knowledge (he is a 

foreign service diplomat seconded by Nigeria) make it virtua11y 

impossible to establish the broad interdisciplinary capability the 

Secretariat needs if it is to fulfill its function and gain in pr~stige 

and authority. There is currently no staff working in the essential 

fi e 1 ds of vlater resources eng; neer~ ng, hydrol 09Y, i rri gation engi neeri n·g, 



agronomy, fishery biology or any of the other areas of technical 

competence necessary for planning and implementation. lhe 

Executive Secretary recognizes this fundamental constraint to 

the functioning of the Secretariat and, although his tour of duty 

is Soon to expire, he has sought Council authority to hire quali

fied riparian personnel in hydro'iogy and other disciplines and seek 

multilateral and bilateral secondment of experts. Funding of a 

greatly expanded Secretariat staff should be a priority concern 

of donors interested in Niger River basin development. 

In this situation, a body charged with coordinating develop

ment planning and funding projects is needed, and if the River 

Niger Commission is to be this body, it must progress toward a 

stronger and more comprehensive approach' to basin planning and 
.n _ ' 

foreign assistance to b~ provided in order to help tpe Commission 

attain this, competence. 

Any international organization similar in scope to the ' 

Commission encounters many problems in carrying out coordination 

and planning functions; moreover, the problems here are compounded 

by the large number of Member states, some of which-Guinea, Mali, 

~iger, Benin and Nigeria-have major riparian interest in the main-

stream. and the others have only small areas of their country in 

tributary sub-basins. It must be kept in mind, however, that It is 

usually much simpler to reach agreement on international water issues 

before they are imminent and competing uses and national intere'sts 

are at conflict levels. The growth and strengthening of the Commission 

and its Secretariat should be encouraged in these early stages of 



basin development. Idea-lly, the technical capability should 

evolve through successive stages of data collection, analysis, 

and basin planning; however, the River Niger Commission 

Secretariat first needs massive assistance in the broader develQP· 

ment of its staff. Later, the Commission may well 'aspire 

to executive agency status for the implemen'tation of river basin 

development projects. 

As important means to strengthen the technical capacity of 

the Secretariat would be for donors to'help it through a compre

hensive review of ava}lable information 'on the basin and to ' 

develop both a strategy for development and a program of future 

a ctivities to fill· information gaps and move toward project imple-

mentation. 

One essential move to demonstrate riparian government 

interest in strengthening the Secretariat so the Commission cou~d 

fulfill its intended functions would be an agreement on a formula 

to· establish a firm and adequate financial basis for the 

Commission's continuing activities. 

Before suggesting a program of studies and pilot .projects 

for the Ni ger basin', it is necessary to note some of the con

straints to development in the basin. As far as lrrlgatl0n 1s 

concerned, the ultimate constraints appear to be, by hydrologic· 

lone, as follows: 

~ ---
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<: 

Zone I ~ 1.MQ. for flood season cromiing and 

water during the lovi-flow season for 

perennial cropping 

Zone II - I-Iater for low-flow season cropping, and ,extent 

of inundation for flood season cropping. 

Zone III - Land for all forms of irrigation. 

ZONE IV - Land for most forms of irrigation development. 

The example of the Office du Niger,which is the largest and, . , 

to all intents and purposes, the most successful irrigation project 

in West Africa, is generally considered a monumental failure because 

it has fallen far short of its overly ambitious original goal. The 

greatest difficulty, clearly, has been in inability to attract people 

to settle in the project area and resultant attempts at forced re~ , 

settlement. This experience points up the very high priority of pro

viding lands and the reverse of the cOin'-the over-riding need to , 

provide adequate resettle~ent packages f~r people ~orced to move from 

reservoir sites and the ,construction of other'project facilities'. . ' 

ILLUSTRATIVE PROGRAM 

An ill ustrative program of project.s to incre'ase the store of 

basic information on the Niger Basin and create a reservoir of .. 

professional staff in the Niger Basin Commission Secretariat'who are 

experienced in river basin and project planning follows: 
\ 
Hydrometeorologic Network and Operation 

Estimated Cost: $2,600,000 

\ 



Hydrogeologic §urvey 

Estimated Cost: $2,050,000 

Land Classification and Soils Studies 

Estimated Cost: $575,000 

Basin-wide mapping project 

Estimated cost: $19,000,000 

Inventory (desk studies) of promising mainstream 
and Tributary Dams and Diversions 

Estimated Cost: $260,000 

River Niger Commission staff enhancement of Secretariat 

Estimated Cost: $1,750,000. 

System Analysis and Water Resource Planning' 
Estimated Cost: $538,000 

Power and energy study for basin area 

Estimated Cost: $1,620,000 

Pilot irrigated agriculture project 

Estimated Cost: $15,000,000 

Feasibility Study of first priority project selected 
from desk studies 

Estimated Cost: $1,700,000 

costs of 

Estimated Cost: 

Basin-wide minerals survey 

Estimated Cost: $ 2,520,000 

Support for Secretariat Cadre Development 

Estimated Cost: $650,000 



Non-formal education for farmers on pi,lot irrigation 
projects 

Estimated Cost: $1,710,000 

Coordination and dissemination of agricultural research 
i nforma ti on 

Estimated Cost: $400;000 

Aguatic Weed Study 

Estimated Cost: $750,.000 

Basin-wide resettlement study 

Estimated Cost: $1,880,000 

Design and Construction of river ports and fieet 

Estimated Cost: $2,390,000. 

" 
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d. Lake Chad Basin 

lake Chad is a unique physical realHy -- a -Fresh water 

lake with no apparent outlet located in the heart of an arid' 

semi-desert to desert zone. The rivers entering the lake bring 

on about 3 million tons of sediment per year and an equal amount 

of dissolved soli'ds (salt and silica.). The water is, however, 

fresh and quite suitable for irrigation of almost all crops. 

Despite many i nqui ri es and studi es over the past hundred years,. 

researchers are still searching for an explanation of the lake's' 

freshness. , 

Many theories have been advanced concerning the phenomenon 

of lake Chad remaining fresh water, while more or 'less comRarable 
, , ' 

bodies of water in similar circumstances -- Great Salt Lake, ' 

the Dead S'ea, We Salton Sea, lake Aral, the Caspian Sea ~- are'" 

all extremely saline and unsuited for irrigation of any crops 

without desalinization. Almost all of these theories that had 

any generally accepted credibility have been disprove? by what has 

happened in recent years: during the drought, the lake split into 

biO parts, but OVer the last two nearly normal rainfall years, the 

Southern half has virtually returned to its original shore line, 
, . 

while the northern half has continued to dry up and increase in 

salinity. This seems 'to indicate that the lake is virtually 

totally dependent on the inflow from the .Chari, and other rivers 

......, .-
, ' 



plus surface rainfall for its water and is not recharged through 

an interchange with geol ogi c depos its of ground \~a:ter; however, 

if this were true, there is no explanation of why, with .having· 

salt inflows annually and tremendous annual evaporation the 

lake is not increasjngl¥·saline. One postulation now worth 

more study is a process of ion exchange between the lake water .' 

and sediment deposits, a~d another is a sluggish underground 

stream outlet connected with the Niger (but this stream has 
if 

never been pinpointed' for location/it exists). 

The geographic basin of lake Chid is an extensive. almost' 
2 

circular region, covering some 2.5 million km and located be-
. 0 0 0 . 0 

tween latitudes 6 and 24 N and longitudes 7 and.24 E. It is 

as far as is now knovm -- a self-contained ,drainage area. ex

cept duning periods of extreme flood; when flood-waters from the. 

logone River escape from the basin by spilling over the Gauthiot 

(formerly Macleod) cataracts in a southwesterly ·direction into 

the Kebi River and thence into the Benoue. a major tributory' o'f. 

the Ni ger Ri ver. 

Almost half of the basin' is a flat, fea.tureless plain 

lying below 400m altitude. The rim of. the basin is mountainous, 

apart from the Kebi outlet near Lere. Chad and the western 

border in the vicinity of Zinder, Niger. These mountain rims 

, 



of the basin include the Tibesti in northern Chad rising to 

3,400m; the Hoggar in the extreme northwest in Niger an~ 

Algeria rising -to 2,450m, Diebel Marra on the Chad-Sudan bor

der rea chi ng 3,o:ul''''anq the Ada~aoua in Cameroon. and Central -

Af!ician Republic reaching over 2,OOOm. In the extreme south

west, perhaps forming another portion of the_ rim, is the well-

watered, verdant Jos Plateau of Nigeria between lOOOm 

and 150m, but the streams originating here and flowing toward 

-Lake Chad all dry up and disappearin the Sahelian sal)ds enroute. 

An isol~ted and distinctive feature is the 130m volcanic ~ock 

outcrop on the south: shore of Lake Chad-, known as the Hadjerel

Hamis. 

THE CONVENTIONAL BASIN 

The area covered by the 21 May 19~4 Convention establishing 

the Lake Chad Beisin Commission is within the geographic and 

hydrologic basin, but it i~ southwest .of its center and orily 

covers about one-sixth of the total basln area -- omitting all 

_ portions of the basin 1n the Central African Republic, Sudan, 

Libyan and Algeria, and also leaving out more than half the area 



of Chad in the geographic basin and nearly half of t~e 

Niger; an and Ni geri en porti ons. Still, wi th the excepti on 

of the headw~ters of the Chari and Lagone rivers in Central 

African Republic and a few regions of Chad south of Sarh, the 

Conventional Basin includes all of the areas in the geographic 

basin in which it is likely that surface water resources can be 

utilized for economic and social development projects. 

The actual areas of the Conventional Basin by Member 
2 2 

Country is: Cameroon 37,500 km , Chad 178,300 km • Niger 121,500 
2 _ 2 ' ' 

km , and Nigeria gO,OOO'km , which includes the water areas' of 

Lake Chad, about hci 1 f of, whi ch is ;-n Chad, a, qua rter in N,i geri a, 

one sixth in Niger, and one-twelfth in Cameroon. 

The physical setting makes the LaKe Chad Conventional :: 

Basin an area of rather marginal conditions for agriculture. 

The sandy soils retain little water and only such crops as- '_ 

millet, cowpeas, and peanuts can be grown in them without some 

form of irrigation. The clay soils are heavy, often water

logged, and drainage is poor. They support only rice and rainy 

season or flood recession sorghum. Cotton can be grown where 

there is flood controL In genera 1, these same types of s_o"i 1 s-
--

also occur along the watercourses, but their agricultural potential 



is' greater because of the presence of water. But, on the 

Whole" the low mean annual rainfall throughout the Conven

tional Basin is a severe constraint to crop y,ields. Since 

irrigatton could significantly 'increase the yields, any de

velopment plan for the area must assign priority to the 

development of irrigation from surface water., 

The FAO/UNDP report prepared for the Lake Chad Basin' 

Commission (CCBC) in 1974 prepared, an, inventory of irrigation 

possibilities in the basin. This report found that present' 

irrigation, including projects now in development stages, 

consisted of B,lOO ha.in Cameroon, 11,000 ha. in Chad, 275 ha. 

in Niger, and 3,850 ha.in Nigeria. It identifies the fonowing 

totals that could be developed by 1990 through controlled 
, ' 

, , 

flooding, nonpermanent irrigation, and ,permanent irrigation: 

200,000 ha. in Cameroon, .18,000 hci.in Chad, 7,000 ha. in Niger, 

and 18,000 hi!. in Ni geri a. Moreover, the total areas with soi,l s 

suitable for irrigation and in which actu?l irrigation schemes 

could likely be developed are: 320,000 ha, in Cameroon, 180,,000 'ha. 

in Chad, 30,000 ha,in Niger and 150,000 ha, in Nigeria. This is 

only a small percentage of the 2,350,00Q ha. of irrig'able soils 

area in the basin, but the availability of 'water is a clear 



ultimate constraint in this basin. 

There does not appear to be any signific~nt potential 

for upstream storage in the Conventional Basin. with the qnly 

possibilities in' the Central African Republic, which is not a 

member of the LCBC • 

Thus, any major irrigation must be obtained from the 

lake or smaller lakes and ponds, from diversions and canals, from 

~annellization and controlled flooding. or from groundwater. 
/ . 

HISTORIC CONSIDERATIONS OF BASIN HYDROLOGY 

The lake Chad basin collects water from a roughly circular 

area over a thousand miles across and apparently holds one of the 

world's largest reserv?irs of groundwater. The lowest area of 

the basin is not the exist'ing lake. but the Bodele depression 

in north-central Chad at about 150m'above .sea level. This 

depression is connected to Lake Chad. elevation 282m above sea 

level. by a reasonably straight channel, the Bahrel Ghazal, 

which provides overflow ·for the lake and. some ·inflow of·rainy-

season run-off. 

The principal surface water supply to the Lake comes from 

the Chari River and its main tributary, the Logone River, which 



drain the wetter southeastern part of the geographic basin. 

In normal rainfall years, the basin seems to be in approxi-
, 3 

mate hydrologic balance. Some 46 billion m of water is added 
3 

to the lake each year: 40 billion m from the Chari-Logone 
, 3 

system, another 3-4 billion m from rainfall on the lake, and 

- the balance from the small rivers in Niger and Nigeria plus 
3 

possible groundwater flows. More than 41 billion m are lost 

from the lake by annual evaporation from the surface and the 

rest is lost through seepage through shoreline sand dunes and 

,groundwater recharge. Unfortunately, not nearly enough is yet 

understood about the watel' balance of the basin to satisfactorily 

explain the lake remaining fresh or the interrelationship, of 

the lake and the groundwater reservoir. 

Lake Chad is ,quite shallow, with an average'depth of .only," 

3.5m and maximum depths not exceeding.Em in,high water level 
, . 

years. There is, thus',a delicate balance of the whole system 

which has been dramatically demonstrated during the 1970-73 . , . 

drought and events of the,two normal rainfall season since: If 

major consumpti ve uses of, 11ater 'i n the system or 1 arge-sca 1 e 

storage before the water reaches the lake are introduced, a 

series of dry years could bring about irreversible changes in 

lake level. salinity, and fish production. 



The normal year lake levels are nearly' a meter higher in 

December and January than in June and July and the difference 

between 100-year wet and dry years is about four meters (greater 

than the average depth), meaning an area variation of from 
2 . 2 

10.000 km to 25,000 km. During 1973, after four lO~1 flow 

years in the Chari. the lake split into two separate bodies of . 

water; moreover, after two more or less normal flow seasons. 
, 

the southern half is back to its pre-drought shore-line, but 

tne northern half is continuing to shrink and saiinity is . 

slightly up. During the low water years the south half of the 

lake exposed much ·of the bottom to sunl ighi and great grow.th 

of aquatic ~Ieeds took place: Now, the weeds have grown' with 
. : 

-the rising levels of water and continuing to block boats for 

'fishing and for transport to the east shore polders ·near Bal. 

A unique feature of Lake Chad, when compared with other 

semi-arid zone lakes, is that the water is not saline. The 

. recorded salt content of the south half is 60-170 parts per 

million and of the north 200-250 ppm. This is excellent for 

general irrigation. although the polders near Bol req~ire regular 

flushing with lake water to remove accumulated salts from surface. 

soi1 s. 



The, Lake Chad basin constitutes a water resource in the 

heart of Afri ca ,with about doubl e the water supply of the 

Colorado River in the United States. Part of'this resource is 

potentially available as stream f1ow. part is available as 

groundwater, and part is stored in Lake Chad, Lake Fitri, and' 

Lake Ira (two small lakes southeast of Lake Chad). 

Any contemplation of more intensive use, of these water re

sources must consider maintenance of the fragile water and ecologic 
, I 

balance of the Lake Chad system. It is vital to remember that 

fish are an essential protein source in the basin -- tons of 

fish consumed is far greater than that of beef and small ruminants. 

Over 100,000 tons of fish are estimated to be harvested 'from, , 

Lake Chad. alone, 'each year. Thus, any modernization of agri

culture 'and grazing that interferes with fish production is ' 

,probably 'ill-advised. 

In the wetter climate of the Pleistocene period the Lake 

Chad basin was occupied by enormous inland lakes, one about 

as large as the Caspian Sea and far larger 'than Lake Superior. 
2 , 

The Chari River built up a huge delta, over 40,000 km , in associa-

tion with a lake with shores at 380~400m above sea level. Another, 
Y\'V' 

more recent, lake covered the entire basin area below 320 ~ above 

sea level. 



The hydrology of the Chari-Logone river system is 

dominated by the landscape associated with these pre-historic 

.lakes. Much of the river water floods overbank in' the old' 

delta area several hundred km south of the present Lake Chad 

and floods on both the Logone antl Chari cause considerable 

crop damage and interrupt the limited communications system. 

Another potential problem affecting the water balance of 

the basin is a physical anomaly in the basin rim. The head-

waters of the Benue tributary of the Niger make a large indent 

in the shape of the Lake Chad: basin. The Mayokebi appears to 

have progressively captured and directed flood flow of ·the 

Logone basin. A more permanent channel could capture and divert 

much of the mainstreat Logone and alter the hydrologic and ecologic 

balance of the basin, perhaps changing the salinity of the 

lake, as well. 

In the light of the geologic history of the basin and its 

~esent fragile water balance, there is even more reason than its 

other international basins to'look at the entire system before 

initiating major development projects so development activities 

can be ~rganized within a framework of a comprehensive plan 

which considers the total availab1e resources. 



LCBC 

The LCBC, despite much' frustration on the part of donors so 

far, is' in the best position of any of ttie three basin comm"issions 

to coordinate basic studies and im-

plement development projects in "its designated area of operation. 

First of all, the'LCBC Secretarial has an assured adequate 

income through the Development Fund into which the Member 

Countries contribute one-tenth of one percent of their annual 

national budget. During the 1973-75 period, this IIa produced 

an income of u.S. $4 million equivalent with expenditures for 

project contributions of about u.S. $440,000. In addition, the 

Member Countri'es fund, on the same % formula as their budget con

tributions to the Development Fund; the Secretariat operations 

budget of about U.S. $133,000 per year; These contributions 

wor} out to 62% from Nigeria, 27% from CameroQns, and the balance 

about equally from Niger and Chad. 

, Secondly, the LCSe Secretariat h~s a fine, although small, 

professional staff that is experienced in administering and " 

monitoring productfon projects. The Director of the Agriculture 

Division is an efficient, competent international civil servant 

who has done an outstanding job of organizing the model system of 



·of experimental .irrigated agl'iculture farms in the Sahel. The' 

Director of Engineering is a capable telecommunications engineer 

who could easily direct a water resources planning and data

gathering operation if his division were so staffed. Staff 

members in fisheries. livestock. forestry. and 'minerals are 

knowledgeable and have the capacity to monitor a greater number 

of donor-funded studies and projects. 

The principal constraint to the LeBe actually becoming i'n

volved in basic physical social data-gathering has been the 

rati'onal position taken by the present Executive Secretary, a 

very capable administrator from Nigeria. whose term will expire , 

this year. Since there have not been funds available from 

,donors in past years for large-scale studies, the Executive 

Secretary has responded to Member desires and mandates for 

"production projects" by eschewjng basin-wide planning for using 

LCBe to coordinate and administer an ad hoc series of irrigated 

agriculture projects, regional telecommunications. international 

road connecti ons. 1 i'vestocks and fodder improvement schemes. 

and well-drilling. Since many of these projects have .been ·clearly 

additional to regular b'ilateral aid levels and most of them, . 

although somewhat slow in implementation. have been reasonably 

succeSSful. LeBC has earned considerable confidence from the 



Member Governments. This. though. has reinforced the 

Secretariat's resolve to avoid long-term involvement in basic 

hydrologic. agriculture~ and socio-economic data-gathering ~' 

studies and to continue with larger and larger scale projects 

with greater capital inputs. 

Nevertheless, if a multi-donor long-term commitment to 

basin planning. pilot projects and improved communications 

were made. there is every reason to believe that the incoming 

Executive Secretary. the Secretariat. and the Member Governments 

would welcome cooperation in building a permanent capacity into, 

LCBC to study. analyze, plan and implement basitl-wide tle've10pment 

of water and land resour.ces. 

FLOW REGULATION 

In an effort 'to try to regulate flooding on the Logone and 

reduce the chances of transbasin diversion of flood waters to 

the ~layo Kebi, Chad and Cameroon have been considering a jointly 

sponsored dam on the Vina tributary in Cameroon. AID has'been 

approached for assistance. This might make good sense despite 

the small drainage controlled, but ,should only be undertaken in 

connection with LCSC studies of total hydrology and water baiance 

and as a part of an integrated Lake Chad basin development plan. 

This project. besides providing flood reduction in the Logone 

vaHey and releases to furnish dry season flow augmentati'on. 
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will also have a considerable influence on the hydrologic and 

eco logic ba lance' of La ke Chad (although we tter pas i ti ve or neg a -

tive is subject to further'study) ana will likely seriously 

reduce the vlater available for flood recession crops and,forage 

on the Yaeres plain in extreme northern Cameroon. 

Other dams for small upstream storage and flow regulation 

that have been proposed are the Gore site on the Pende Chad 

near the border with the Central African Republic and on the 

Lagone near Mo~ndou, Chad. These projects would involve many 

of the same hydrologic and ecologic problems that must be re

solved for the Vina dam. It has also been suggested that a darn 

on the Mayo Keb; for hydroelectric power at the G,authiot cascade 

be built; however, the problems ,inherent in making ~ermanent 
, , 

such transbasin diversion from the Logone have already been noted. 
, ' 

i)wERS \QN 
.Il-lSCUSSI0N AND CANALS 

There is considerable interest, too, in diversion for 

irrigation and canals to channelize flood flows. One prom1sing 

proposal outlined by LCBe in 1972 concerns development of de-

pression storage between Geidam and Gashua on Komadugu Yobe in 

Nigeria and between Geidam and 'the lake in Niger and Nigeria. 

" ' ,
> 



---_._, ", _.- -., . 
" 

,'3 . 
They estimate some 10,388,500 m could be stored for irrigation' 

through there months after the rainy season. A small' division 

dam on the Komadugu Yobe is under construction to expand the, 

Diffa experimental irrigation farm. now. 

Similar projects are under consideration on the' seasonal 

rivers in Nigeria: Hadejiagid El Baid. 

Diversions for gravity irrigation are presently in operation' 

at the following sites in the basin: Cameroon - Yagona, 3000 ha; 

Chad - Yagona. 2500 ha; Niger - Diffa, 275 ha; Nigeria -

Gambora 1000 ha, Yau-Daya-Abadan, 1600 ha, t~aidug*i; 1500 ha. 
D 

Pr~posed ,diversions for irrigation are: Cameroon -- Ft. Foureau, 

Logone Birni, and Ma1tam-Makari; Chad -- Deressia flood plain 

.and Mandelin; Niger -- only expansion of Komaduyu Yobe irriga-

tion; Nigeria no additional; 

I-RRIGATlON POTENTIAL FROM LAKE CHAD 

LCBC in 1972 that by 2020 some 260,000 hawi1l be irrigated 

by using water from Lake Chad. If'one uses the LeBe estimate 

of water requirement as 0.5 1.iter/sec/ha', this would make year-
,93 

~ound irrigation requirement 7.8 x 10 m and this would lower 

the lake level by 76 em which -- assuming a return to pre-

drought levels -- would be the maximum tolerable without 'perpetuating 

the split into two lakes, which would eventually cut off Niger and 

Nigeria from fresh vlater frontage., 
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There are already 4000 ha.of reclaimed po-,d2rs in 

Chad near Bol and some pumping for irrigation near Nguigmi, 

Niger, Bol, Chad, and Mallau Fortori, Nigeria. The effects 

on the hydro':ogic and ecologic balance of the lake if these 

withdrawals are increased has not been examined. 

The LCBC reports do not inquire into the feasibility 
v 

of major channellization of the Logone and Chari to pre~ent 

excessive losses from infiltration and overbank spills. Such 

a scheme is worth considering as an alternative to upstream 

storage. It \'Iould involve greater storage in the lake and re

quire levees at some points to contain the lake, but could 

provide enough water for pumping from the lake for another 
c. 

140,000 ha. Of course, the e{ologic impact on areas presently 

flooded by overbank spills would have to be evaluated before 

seriously considering this scheme. 

STRENGTHENING THE PLANNING CAPACITY OF LCBC 

If orderly development of what appears to be very limited 

water resources in the Lake Chad basin is to happen, the donor 

community must help the LCBC Secretariat to expand its technical 

and staffing capacity to obtain basic physical and social data • 

. •. 



analyze this data, and prepare sound plans for development by 

considering the ground and surface water as a system. This would 

give both economic and social weight to the hydrologic ~alance 

and the e(ologic impact of proposed production projects. 

It is clear that the Lake ~had basin area does, indeed, 

need continued emphasis on transportation and communications 

projects, because these infrastructure activities are essential 

if existing and proposed production is to have access to markets. 

For example, Chad -- a country as large as Texas and California 

comb i ned -- has (l')\\, .;;t~ km of hard surface all-weather 

road, with no reliabie overland vehicular connEctions to the 

rest of the world. In the absence of other more suitable re-

gional institutions to sponsor and monitor implementation of 

regional telecommunications and international highway projects, 

LCBC is well-suited to continue this task. But such a role must . 
not be at the sacrifice of the primary task of understanding 

the vitql water resource of the basin and planning anp imple

menting a .program of rational development of that resource. 

Only an organization such as LCBC. can perform these tasks. 
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ILLUSTRATIVE PROGRAM 

T~e Lake Chad basin requires a number of. special activities 

and uniquely skilled staff'in its Secretariat because of tne 

especially fragile nature of the hydrologic palance in the basin 

and its impact upon the ecology. In addition, many of the 

basic data-gathering activities and pilot projects common to the 

Senegal and Niger river basins are also applicable to the Lake 

Chad basin. An illustrative program of projects to provide wuch 

of the needed basic information on the basin and to create 

the professional staff with experience to recommend decisions 

on planning that will produce a major contribution to increased 

'food production and economic and social development fOllows: 

Hydrometeorologic Net~lork 

Estlmated Cost: $1,930,000 

Hydrogeology survey 

Estimated cost: $1,335,000 

\ 



Study of water balance of basin and explanation of 
fresh water lake 

Estimated cost: , $205.000 

Land classification and soils studies 

Estimated cost: $575, 000 

Basin-wide mapping project 

Estimated Cost: $ 13.000,000 

Inventory'(desk studies) of promising 
dams and diversions 

Estimated Cost: $100,000 

Study of'low-head, high capacity power houses 

Estimated Cost: $150,000 

LCBC Secretariat Staff Enhancement 

Estimated Cost: $1,750,000 

System Analysis and Water Resource Planning 

Estimated Cost: $540,000 

Power and Energy study for basin area 

Estimated Cost: $600.000 

Basin-wide fishery study 

Estimated Cost: $1,250,000 

Establishment of pilot on -farm fisheries areas 

Estimated Cost: $3,135,000 

Basin-wide minerals survey 

Estimated Cost: $1,640,000 
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,- . Non-formal education program for farmers 

Estimated Cost: $1,710,000 

Pilot irrigated agricultural projects 

Estimated Cost: $10,000,000 

Feasibility study of first priority project selected 
from desk stuaies 

Estimated Cost: $1,700,000 

Estimated cost: 

Aguatic weed study 

Estimated cost: $750,000 

Basin-wide transportation study 

Estimated cost: $400,000 

for 

Legal advise for preparing a statement of principles of 
water utilization in the Lake Chad Basin 

Estimated Cost: $115,0000. 



./ 

III.F.4. POWER AND ENERGY 

The present utilization of energy in the Sahelian countries 

is representative of their United Nations catagorizHion 

of ,"least developed" countries. Most of the energy utilized i'n food 

production is human, so that simple expansion of animal ene~y use 

on-farm would represent increased efficiency and increased 

production - provided that markets become available and prices 

are sufficient to compensate the farmer for use of animal power. 
/yr. 

In so far as energy from fuel for power and heat is 

concerned, wood represents 90 percent of total energy consumption 

in the rtt1lmr Use of wood as a fuel is beginning to have detri

mental effects on forest and tree resources. Upper Volta and, 

to a lesser degree, Mali may be on the verge of significant 

deforestation. Desertification has clearly accelerated around 

urblVl congl omer'ati ons throughout the regi on, where reforestati on 

programs are primarily required. Such programs could require up 

,to 3 million ha. of managed forests by the year 2000. This would 

cost more than US $ 1.3 billion over 30 years. 

Table I - Annual Consum tion of Fuel Wood 
from Yearbook of Forest Products 1969 

Country Total (million cubic meters) Per capita (cubic meters) 

Chad 
Mali 
Mauritinia 
Niger 
Senega 1 
Upper Volta 

2.60 ' 
2.36 
0.46 
2.00 
1.90 
3.20 

Total 12.55 

,0.70 
0.47 
0.45 
0.50 
0.48 
0.60 



If the region sustains a 'moderate population growth rate, 

by the end of the century it is likely that energy consumption of 

non-wood, sources will become seven to ten times the 1970 level. 

These c,ountries are almost all in the United Nations category of 

"most severe,ly affected" by the recent oil price increases, Which 

have made energy a major drain' on forei gn currency. Thi s trend is 

likely to worsen, since the foreign currencies needed for energy 

production and distribution will probably increase at rates between 

9 and 11 percent, while exports are projected to grow at a rate of 
, ' 

less than 6 percent, unless very major mineral finds are exploited; , 

The resultant conclusions point to a serious dilemma for the 

Sahel ian countries. 

Table II - Annual Consumption of Petroleum 
Products b1970~ 

(from uNSS , i9 4) 
Thousands of Value 

Country Quality (MT) , Tons of Coal 'Egui v'. ($000) 

Chad 69,345 87 8,581 

Mali 71 ,300 99 3,975 

Mauritania 116,551 156 3,782 

Niger '51,623 75 2,239 

Senegal '416,870 523 9,549 

Upper Volta 50,843 69 3,774 

Totals 776,532 1,009 31,900 

UnH Cost 
($US/T) 

124 

56 

32 

43 

23 

74 

41 

-, 



Table III - Energy Consumption Per Capita 

(from MIT, Energy & Minerals Resources, Annex 9, 31 Dec.1974) 

Fossil & Wood Wood as % 
Countrl Hldro (million BTU} (Million BTU} of Total 

Chad 0.44 6.44 93 

Mali 0.55 4.30 89 

Mauritania 1.56 4.30 73 

Niger 0.36 4.60 93 

Senegal 3.80 4.40 54 

Upper-Volta 0.26 5.50 95 

local resources can be developed to reduce these balance of trade 

problems, but, unfortUnately, the prospect.s for the medium-term are not 

promising, although, for the long-term the eventual harnessing of solar 

energy and wind energy appear to offer hope. 

reserves of oil and gas are meager. 

The existing known 

Prospecting rights are being exploited in Chad by Conoco, 

SIREP and Shell (Conoco and Shell have found some gas and oil in the Doba 
, 

basin and north of Lake Chad, but commercial possibilities are not known); 

in Mali by Texaco, Sonare~ and Mobil (with no results, so far); in 

Mauritania by ISSO and AMOCO offs"hore and Tenneco, Shell, Planet, and Agip 

on land (no reported finds, to date); in Niger by Texaco,_ Continental, 

Bishop, and Global (with uneconomic small finds, so far); in Senegal by 

ESSO, Cope tao and Shell in the south and offshore (finds, but not exploit

able as yet); and in Upper Volta no interest has developed because of 

poor prospects. On the basis of available information there is little 



prospect of early large exploitation of oil, although some gas 
.41 

might eventually be produced. One possibility for low-c~st solution 
" • z " 

to energy needs would be r~l\able"if Libya and, to a lesser extent; 

Algeria would cease burning off gas from their Sahara oil pro~ 
/ ~ r duction and either bottle LPG or pipeX trans-Sahara, gas for liqu~-

vi f~ftion in the Sahel. If this were accomplished) 
- " , 

it could provide a low-cost fuel to 

greatly reduce dependenc~ on wood. 

Some of the balance of trade problems could be alleviated if 

the Sahel ian countries could obtain special oil-pricing agreements 

(as Senegal may be succeeding in doing with Iran) or could arrange 

to buy hydroelectric power from excess capacity available in the 
, 

coastal area at long-term stable prices. This latter possibility 

is bright, given good will and regional cooperation, because 

Ghana and Guinea are developing projects for 768 MW and 625 r~w 

respectively, whit~ can produce electric power greatly in excess of 

domestic needs for a number of years. High cost of transmission , 

could be substantially reduced by using high voltage DC lines, similar to 

the Pacific NW-California tie line. At this time, a transmission "line from 
Kainji in Nigeria to Niamey is under construction. 

IWhile more than half of Niger's' exports are now"from uranium -

mines exploited by a French-German-Italian combine, and there are 

important known reserves in Chad, Niger and, to a lesser degree~"Mali, 

it is unli'kely that area demand will be sufficient for many years to 
/" 

justify an economicaily sized nuclear power plant. Export income to offset 

fuel imports and development costs are a more appropriate use of this 

resource. 



The hydroelectric potential of the Senegel and Niger rivers 

is substantial, but not impressive for major rivers. Although 

annual flow is a considerable volume, the total fall through the 

Sahel ian countries is small and economic dam sites are very few, 

~ and far between. For example, the ~ndadj~ dam site i~ Niger could 

produce up to 200 MW of firm power, but since to do so, the dam must 

be 30 m high ·and 12 km long, the power production cost would be as 

high as that of current oil-fired generation unless a very large percent 

of the dam cost could be charged to irri,gati6n, navigation and flood 

control. 

While run-of-river hydroelectric, projects, using low-head, 

high-capacity turbines might be a feasible medium-term solution 

to the region's predicament in the sector, it is not now known if 

this technology is appropriate to the available sites. Construction 

of major resources and power plants now would be extremely ill-advised 

until better hydrometeor.blogic data and ability to forecast 

environmental impact are available, but as soon as such information 
~ 

can be obtained, feasibility studves are appropriate. Assuming ,that 

the essential basic data can be gathered within five years, then by 

that time, the significance of river regulation to agrtcultural , 

production will be clearer, so that the 'relative priority ~the rivers 

for agric~lture, hydropower or navigation can be determined. It is 

conceivable that a more rational use of scarce river water may be 

to develop hydroelectric plants leaving primarily other water sources 

for agricUltural needs. 
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Th~re is some know/geothermal resource in the Tibesti 
'-- .... 

\ regjon of Chad and in Mali between Mopti and T1mbuctou. These 
;t, -

I , • • 

,11. ShO\!ld~~ted for power produc·tion . 

.. ---.~"' '_ .. -~~_, _S_olar ene~gy.,-i1,a$, a
l 
gr~a.t potential for heating and 

power. The ~verage duration'of insolation is between 8 and 10 
"i J f I 

hrs a day in most of the region. Under these conditions, the 

average solar energy impacting on the region is about 560 

calories/cm2/day. Although solar energy institutes exist in 

both Niamey and Bamako, most of the research and development 

will take place in the developed, countries. The Sahel ian ,institutes 

should follow these developments closely and all economic tech

'nologies should be installed on a pilot basis as soon as practicable. 

Wind energy also has great possibil~ties in the Sahel. 

Annual average speeds are from '2 to 4 meters/second which makes 

windmills for pumping, electricity generation, and motive power , 

quite feasible. WiO:r on-farm use should be an early investment 

priority, and implementation of new technologies for municipal 

and industrial power generation should be undertaken as pilot 

development projects. 
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Development of increased capacity' to formulate and 

implement energy policies is critical for long-term planning 

in the region and by the governments and institutions in the 

region. National energy policies should consider the long 

recovery times occasioned by different forms of land over

exploitation. Balance of trade problems could hamper deyelop

ment and also should effect the choice of energy policy. 

Clearly, regional cooperation and coordination of energy policy 

is desirable. coordination.t urban, growth' and energy policy.is 

needed to optimize utilization of local resources. A primary 

tool to assist the governments and regional institutions to 

obtain knowledge of the techniques of making and implementing 

energy policy and training their own technicians in these con-

cepts is the power and energy surveys proposed to be implemented 

through each of the major river basin development commissions in 

the regiQn and described in the water resources sector section of 

this report. ' 

, '. 
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A SUMMARY OF RECO~lM£NDATIONS ON RIVER 8ASIN 
DEVELOPNENT IN THE SAHEL BY OTHER STUDIES 

1. Ed Fe; Report: Economics of the Sahel, 1974 (A.I.D.) 

"Using a rule of thumb, we found that the economic return will not be 

high in some'areas and negative in gross terms in total. For exqmp1e, the 

cost of growing mi1let will be very high. 

"This does not allow to .calcu1ate the amount of food needed in year 

2000/2025, I have developed a methodology based on rate of growth of various 

cohorts of population, consumption unit, and productivity under various 

alternatives. 

It appears that the Sahel-Sudano countries with the rate of growth 

of their populations will be faced with a food shortage. and the strategy 

recommended is dry land farming without intensive irrigation." p. 46 

2. in Lake Chad Basin for A ricultural Develo ment, .1974 

"With regard to this. it should be recalled that the original scope 

of the project was to develop irrigated cultivation so as to better exploit 

the wat~r resources of the Basin. But it must be realized that for a long 

time to come, the great majori.ty of the rural population of the Basin will 

only be in a position to practice dry farming and that dry farming will 

continue to produce the largest part of agricultural production. Given the 

present state of affairs, a development program~e oriented solely towards 

irrigation would only reach a small proportion of the rural population and would 

be of limited effect. This is ~Ihy rainfed as well as irrigated crops will 

be stressed." p. 63 



3. U.S. Bureau of Reclamation: River Basin Water Resources 
Development Analysis, 1975 

"The urge to alleviate the sufferings of the present drought should 

not blind us to the facts that building major projects, changing cultural 

patterns, training personnel, and establishing institutions to plan, construct 

and operate major projects take time •.•. The concerns expressed by Hubbard,· 

Lubin and others after review of Beyrard and/or earlier reports are supported 

by the findings of this study •••. Major concerns of the earlier reviewers of 

the Beyrard report emphasized three areas of deficiency in presentation: 

1. A training program to develop the large staff of technicia»s 

and managers who would be needed to plan, implement, and operate 

the development programs. 

2. A·coordinating and managing organism to handle the complex 

machinery of program implementation. 

3. Engineering and technical data to permit checking the accuracy 

of its premises, validity of its analysis and reasonableness 

of its conclusions and recommendations • 

.... The Beyrard report emphasizes economic and financial analysis but 

is deficient on technical data in support of its proposals. If the needed 

technical data exist, they should be compiled and made· readily available; 

if they do not exist, they need to be .developed. During the .. data investigative 

period, organizational development, management.and technical training, and 

agricultural research can be intensified. Principal specific deficiencies 

or reqUirements in functional areas noted include: 

, 



1. 'River regulation 1- hydrology-f - Recent drought period 

s~reamf1ow data at proposed dam sites and key points on the 
'. 

rivers. and new streamflow correlations· to verify or improve' 

past estimates .... 

2. Ground Water - Its location, characteristics and aquifer capabiliti~s. 

3. Floods - Probably maximum precipitation .... Quantification and 

identification of areas of inundation for various frequency of floods. 

4. Sedimentation. 

5. Mathematical models. 

6. land classification. 

7. Crops and Livestock - crop yields by varieties, levels of 

inputs, wet and dry seasons, and with and without ·,irrigation. 

Costs of production ...• Map iocations of present and .proposed 

crop· areas and type of farming methods. 

8. Drainage. 

g. Power - A complete reanalysis of generation capacities and 

capabil Hies, load characteristi cs, and transmi ss ion .opti.ons: ... 

10. Navigafion 

11, Environment - Considerably more data and analysis on development 

effects on fisheries, wildlife, vegetation, recreation,. 

and archeological and 'other resources 

12. Social factors 

13. Industry, mining, tourism, commerce. 

14. Geology 

15. Dam designs - Additional flood hydrology'and geblogic data, and 

clarification of specific design details and conditions. 

16. Cost estimates - Updating 
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17. Economic and financial analysis - Economic justification and 

,f.inanciaJ--feasibiiity cannot be determined from information 
! -, , 

presently avail/a'bi'e. Additi'onal- detailed studies are needed." 

4. Holmes and Narver, Inc.: Niger River Commission Study, 1968 {A.I.D.l 

"There probably exists no very exact information on the amount and 

possible productiveness of lands in the ~iger Basin whi.ch might'be brought 

under i,rrigation. There are 'many scattered areas along the smaller tributary 

and subtributary streams. Some parts of these might be developed for 

irrigation by merely controlling their annual flooding. However, little 

is known of the fertility or water relationships of their soils nor of the 

details of their topography affecting the feasibility of controlljng their 

flooding and drainage. Generally, it was ·indicated to this study team, 

in its confer.ences with agricultural experts in several countries visited that', 

where experiments and 'field tests for such irrigation was underway, they 

had not been sufficiently successful or conclusive to project any, important 

deveiopments. It occurred to us also that any very extensive flood irrigation 

develop~ent would require mechanical preparation of the land, whi~h :seemed 

a rather remote possibility consldering the machines ,and power that would 

require. Also, any important extent of irrigation, by pumping of ei,ther surface 

or ground water, must await the ava,il abil ity 'of a great dea.l more ,power and 

at ~ much lower cost than is likely for some years to come .... Over~ll, the 
~ 

development of'irrigation agriculture in the Niger River basin will be affected 

by two major socioeconomic factors. One is that in~ places where irrigation 

is possible, a fairly successful dry-land 'agriculture can also be carried on 

with less capital investment and less labor. The other is that, while the, 

economy of the region is and will continue to be, for at least some generati'ons, 



to be based primarily on agriculture, its people are traditionally nomadic 

and semi-nomadic herders •... For at least the next few decades, cropping 

enterprises may best be developed in conjunction with livestock enterprises ...•. 

Irrigation in the Niger basin cannot be visualized as at any time in the near 

future resembling that along the Nile in Egypt, where intensive irrigation 

farming is founded on the experience of many centuries." pp. 5-6 and 5-7 

5. UNSO:. An A roach to Recover and Rehabilitation of the Sudano
Sahelian Region. 1975 UN 

"Finally, consideration has been given to various proposals for the 

construction of large dams. Such programmes appear to provide the most 

promising prospect for protection against future drought. as well as for 

significant increase -in water avaiiability for the entire economy with the 

consequent structural changes. They undoubtedly offer a vast poteDtial for 

controlling a resource that so critically limits the development possibilities 

of the area.' However, their high cost and heavy demands on the physical and 

human resources of the countries concerned strongly suggest the need for 

the most careful technical and economic evaluation, and make it imperative 

that utmost care should be exercised in order to avoid major investments in 

prematu!e or excessively costly projects •... It should be added that, in 

general, in case of projects involving large-scale irrigation schemes, there 

is always a need for caution. The results obtain~d from such projects in 

the past have been, in a number of instance, quite disappointing.' On the' 

one hand. 'in some cases. the farmers using traditional methods have not been 

trained on modern irrigation techniques. On the other hand, the high cost 

of construction and maintenance has prevented, in a number of instances, 

the farming which irrigation has made possible to be profitable ... " pp. 48-50 

, 

.-.-~ .... ~-... --



6. lBRD (~Iorld Bank): Special Sector Survey, Irrigation Potential of 
Semi-arid Zones of Hest Africa: Part I - Senegal River Basin Irrigation 
Development. 1975 
.\. . In analyslng the rate of return for Manantall, Dam for upstream 

tIA\ \\(0""0'\ 
storage, the Bank assumed a cost of US $300A(conservative) and the cost 

of irrigation systems at $4,000/ha. The analysis showed that at a moderate 
- , 

rate of irrigation buildup of 255,000 ha. in 40 years, 'the rate of return 

would be only 4.8% and at an accelerated rate of buildup of 300,000 ha. in 
30 years it improved to 7.7%., This analysis indicated that even with the 

greatly accelerated rate of development of double-crop irrigation systems, 

a dam project of that cost did not approach an acceptable rate of return. 

Moreover, the Bank staff found this rate of irrigation was unlikely to be 

attained because of the unknown response of "basin population to modern 

irrigation farming and possibl e financing, technical staffing and manag,erial 
,I 

constraints. p. 18 

7. AID: Development Assistance Program, 1976-1980: Central-Hest African 
Region, Vol. 1: Overview and Program Conclusions. Nov. 1975 

"The U.S. is not likely to be a leading contributor to the large 

capital intensive investments being planned for the main waterways ,in the 

Region.~. Given the interests of other donors, and taking into full account 

the present Congressional charge to AID concerning large capital projects, the 

pa~ticular goals of AID in water resource development should be: 

1. To immediately build up farm level expe,rience' in better methods 

of water use. 

2. To encourage a variety of approaches to better water use and 

help choose through pilot projects appropriate methods for 

each region. 

~ . ...".... , , 



3. To help national governments and regional organizations develop 

a.planning, and evaluation capacity for water, resource use. 

4. To help the governments concerned with the several river basins 

develop improved methods of coordination of the development, 

of the water resources of the area. 

5. To assist the governments plan water resource use for regional 

crop and development n'eeds on different parts of the countries 

concerned • 

... At the individual project level the u.s. should provide assistance 

for several small scale water use projects. provided that these projects can 
, , 

be used as a basis for training at several different levels. We recommend 

the encouragement of the close evaluation of these projects with a view to improving 

.future large scale irrigation design. At the same time. AID's own interlinked 

evaluation will provide a basis, for. assessing our own further involvement 

on this.area." pp. 191-102 

8.J, Giri: An Analysis ~nd Synthesis of Long-term Development Strategies for 
the Sahe 1. 1976 (DECO) , 

In discussing development of irrigated crops. M. Giri concludes as ' 

follows: ,"However. certain questions are evident: 

Is it possible to finance such very large investments between now 

and the year 2000. and are the international 'aid sources which would 

have to be approached for substantial contributions prepared to 

make corresponding (sic) effort? 

Are such large-scale investment projects practicable? Is it possible 

to'find human and institutional resources required to carry them 

out? Above all. is it possible to find'the individuqls to exploit 

them? Can people accustomed to dry land farming or after-flood 



sowing be converted to irrigated'farming methods] Is it 

possible to find the necessary agents to train and advise the 
.' 

farmers? 

: If all the investments cannot be made, should not the irrigation 

, operations be ranked accordint to cost? 

Are such huge il)vestments in fact justified? Would it not be, 

possible to safeguard the Sahel from drought at lower cost by further 

development of dry-farmed crops with year-to-year storage facilities, 

with less development of irrigated crops? Where is the economic optimum 

or, more simply, what optimum could actually be achieved ~Iith,the 

technical, financial and human' resources at our disposal? 

Lastly, the important problems of marketing the cereals grown on irrigated 

land has so far hardly been considered. 

We lack the data needed to reply to all the.se questions." p. 41 

, 

, 
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Eeonomic Studies 

Many of the constraints and, problems, which are more or 

less purely economic in nature are very closely related 'to fUndamental 

policy issues deeply ;mbcdded in the political fabric. As a, 

res~lt, they ,are commonly held not to be the concern of the donors. 

Nevertheless, they frequently aTe so critical to the success of 

a development program that the donors must have an interest in 

these issues. Gjven this very sensitive political problem, 

little is to be achieved by simp'ly recommending what ap'pear to 

be desireable policy changes. es~ally given the paucity of 

information upon which to base those recommendations. The inadequate 

data base ~lso makes questionable efforts to for'ce through acceptance 

of these recommenaations as part of the negotiations related to 

a loan or grant. Instead, it would' be more desireable to try 

to influence policy through a mutual exchange of information and 

experience over a fairly extended period of time. An ideal medium 

for accomplishing this is 

studies of both qualified 

the participation in various economic 
w/+k. 

expatriates technical expertise and 

indigenous personnel in positions of influence and authority" This 

has the additional benefit of helping to augment and to consolidate 

information needed for sound policy decisions. The following are 

some suggested studies. 

1. The alternative ,costs and benefits of reducing the risk 

of severe deprivation for these countries, by holding 

reserves in various'forms. 

http:countries.by


These would include foreign exchange reserves, centrally ----_. , ,.- _. 
-·-----~st;red stocks of food, local grain storage at the village 

level, and pasture and forage he,ld in 'reserve. The 

study would consider the cost of transportation and 

distribution for each method, including tnat of maintaining 

excess capacity for emergency situations. All costs 

would be calculated in relation to the probability of 

food consumption falling below a given level. 

2. Alternative methods for financing recurrent expendi.tures, 

especially those related to rural development. 

This study would look carefully at the experience.which 

has been gained in different countries in decentralizing 

both the collection of revenue and administrative incentives, 

in order to make more effective the delivery of government 

services to the rural sector. Particular attention. would 

be paid to the effect of tying user charges to the provision 

of serv·i ces. 

3.. Analysis of the tax system of each countrY, especially 

with respect to how it might be simplified and modernized 

and how collection rates might be improved. 

Most of the tax systems of the Sahel ian countries are 

highly complex and inefficient. In several of the 

countries, studies have already been done recommending 

ways in which the tax structure might be altered, but 

there has been relatively little attention paid to 

studying the marginal costs and benefits of improving 



collection. This is important because of the d~trimental 

effects of low collection rates on taxpayer morale, in 

addition to the more general problem of inadequate publlc 

revenue. 

4. Economic analysis' of production, processing, marketing, 

and consumption'of food crops with special attention to 

the system of pricing and other incentives Used by the 

governments and their effects. 

This would include an analysis 'of the comparative cost 

" , 

of different crops and productive and marketing techniques 

and if the responsiveness of both producers and consumers 

to different incentives. It'would thus serve as a guide 

to public authorities responsible for price and tax 

policy as well as for other types of incentives. 

5.' Economic and social analysis of the causes and effects of 

worker migration, both between and within countries. 

This would include the disruptive effects of workers leaving 

rural areas at critical times of the year. It would also 

examine rural-urban labormarkets and the problem or" ", 

unemployment and underemployment in the cities. Special 

attention would be paid to the effects of government 

policy related to wage legislation, rural and urban 

food prices, etc. 

6. Impact on economic development of the monetary and fiscal 

systems found in each" country which historically, and in 

most cases currently, have been closely tied to the 

French franc zone. 



Comparisons would be made with English-speaking countries 

'in Africa which have pursued more independent policies. 

Special attention would·be paid to the constraints placed, 

on the development of financial intermediaries capabl'e 

of contributing to development. 

7. Economic study of the role orri5k for individual' 

households, whether as producers or consumers, and for 

the governments. 

Relatively little is known in this area, yet it is vital 

to development in the countries concerned. The study 

would look at the' effect of risk on the allocation of 

resources by farmers and herdsmen and on their acceptance. 

of innovation. It would also consider the relative 

importance which government officials attach to risk 

avoidance and how much weight should therefore be given 

to thi s objecti ve in desi gning projects or programs'. 

B. Location analysis of traditional marketing systems. 

Thi s waul d exami ne the speci a'l confi gurati on of the 

marketing network, including hierarchal levels of trade. 

It would be very useful for identifying transportation 

projects and ma·r.keting interventing which might otherwise 

be obscured because of the absence of modern indicators 

of trade flows, such as highway traffic courts. 

9. AlternatiVe economic policies to encourage the. commercial 

production of subsistence foods. 

Special attention would be paid to the influence of 



10. Analysis of the rate of dependence reduction as a 

national objective. 

Thi~ study would examine alternative definitions of 

self-sufficiency to see what they imply, how'they 

mi,ght be realized, and what would be the likely 

trade-offs in terms of other objectives, such as growth. 

11 •. Study of transport policies and how they effect economic 

development. 

This would examine rate structures, and their effects 

in both public and private enterprises. It would also, 

consider investment criteria and how the concept of user 

benHits might be modified to allow for, emergency. uses 

of transportation facilitfes and for their developmental 

effects. 

12. Alternative criteria for the evaluation of health and 

education projects. 

This study would develop methods for determining the 

implicit'valuation which people place on health and 

education services, even though they contribute nothing 

to the output of goods and services. 



-~--. ,.-
A SOCIAL ANTHROPOLOGlCAL/ECOLCGICAL RESEARCH pROGRAM FOR SAHELIAN DEvELOP);NT-, . 

. ' - - --TO BE UNDERTAKEN OVER A .FIVE-YEAR PERIOD 

{"If .. "", ... ., 
Each of thA-A resea:rch efforts should be done in association with . local 

research institutes and personnel. Where these are lacking, it is then the 

donor's responsibility to undertake support for administration, infrastructure, 

and training. For much of this, ~~ ___ f:.!;, "--rc.I"'\"'~ , ... {"Q(..O""'''''Q,,-A,;;.a. 

1. Pre-project studies. Throughout the Report, It\.Ma ~ 

repeated mention of the strength of the traditional Sahelian herdsmen and 

farmers, identifying this strength (knowledge, skill, willingness to invest 

labor) as the basic resource for equity-based rural development. ,q Iso 
. I 

these strengths are not randomly distributed across the region, but vary 

wi thin groups and from group to group. Two general kinds of study are impl~ed 

by these variations: 

a. to identify the characteristics of exceptionally successful 

herders and farmers within groups (what are the factors which lead certain 

individuals consistently to outproduce others: i.e., better land, better 

use of tools, better capacity to mobilize labor in production, increased-

ability to moderate consumption, better entrepreneurial grasp of the 

characteristics of the market, etc.); similarly, one could indentify the 

characteristics of those individuals who regularly appear unsuccessful. 

Once the analysis has been done, a number of actions suggest themselves, 

relating to the possibility of raising the ovel:all capacity of the group to 

produce or to invest more effectively. 



b. to identify populations which seem to make more effective or 

productive use-6"f"resources"than others, or whose use of the environment· 

appeaxs to be less degrading. For example: 

(1) Across the region; certain ethnic groups are reported to h~ve 

weathered the drought with less loss than others. The Dogon, for, 

instance. claim to have had surplus harvests even during the most 

rainfall-deficient years. ,Thy are the Dogon so markedly more pro

ductive than their neighbors? What can we learn from a study of Dogon 

productive sociology and productive economy that might be diffused to 

other people? A study of the pogon would focus on: 

(a) microhydraulic agriculture 

(b) the ideology of farming--i.e., motivations for what appears 

to be "conspicuous display" of harvests in huge granaries 

(c) labor mobilization in production, etc. 

(2) The Kabre, of Togo, represent another population which has an envi7 

able reputation as productive farmers. To what extent is this, reputation 

derived from local ecological conditions which are inherently non-diffusable, 

and to what extent dOes it derive from factors which are subject to· extension? 

(3) Similarly, there are herding populations Which suffered far 

less of a loss than others. Was it their use of terrain, herd management 

practices, mobility, etc., which facilitated survival? Can these practices 

be Glsseminated among other peoples? 

c. Al though mo:;;t of 1\1 discussions have centered on agriculture and 

livestock, ~ i.D also concernG:ill with health and education. The major problem 

relating to health has been designing systems which are effective in the de

livery of modern medicine to the bush at a low cost. Various proposals for the 

training of paramedical or medical auxiliary personnel have been put forth; all 
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of them are either inadequate or too costly to make a real improvement in 

access to medicine on the part of the remote Villager or pastoralist. Yet 

there exists a traditional 'health delivery system with representatives in the 

smallest villages and camps: these persons (who in Niger include barbers, 

herbalists, and marabouts [paralleling surgical, medical, and psychiatric 

specializations1) have vested, interests in success, and provide a ready·made 

resource which enjoys some confidenee on the part of the people, and, unlike 

many paraprofessionals, is willing t.o live in deep bush. Therefore, a series 

of studies is called for describing the traditional medical system, in terms 

of personnel and ethnomedical practice, in order that D.~can assess the potential 

of the system to be up~ded, and made part of a program of improved rural 

health. 

Similarly. there exist-, well-established traditional educational systems, 

ways of passing on the knowledges and skills crucial for survival in these 

harsh, marginal environments. We know very little either about the content or 

the methods of instruction of these systems, yet it would seem clear that we 

have much to learn from them, especially about the design of effective non

formal educational programs, aimed at improving the quality of life ,of the rural 

poor. 

d. Nomadic-Sedentary Relationships', ' A great deal more understanding of 

the complex interrelationships between 'herding and farming populations is , 

needed, especially the ways in which multiple use of the same terrain is regu

lated. We ne~d to know a good deal more'about political, economic, and social 

~~Qh~nge~ among these peoples. These understandings will alert us to proposals 

that might disrupt the system and cause a reduction in the amount ,Of useful 

energy wh1ch ma.y be generated by it; , We need to understand the ways 1n which 

conflicts between groups are resolved~~for example, when herdsmen and farmers 

oompete for the same land, Or when' two groups of h'erders compete for 'water 
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rights. What use is made of traditional authorities? Of customary law 

courts? Of the modern government's mechanisms for dispute resolution? 

e. -Amoag--ne~~aoples. we need to know a great deal more about , 

the nature of the herd, distinctions between ownership rights and usu~ 

fructory rights. , I 

f. 
, I 

Finally, we may list a· series of studies which need to be done 

at the pre-project level: 

(~...-"the economic and productive roles of women and children in 

different ethnic and ecologic situations; 

(2) religious and ideological values and their relationships to 

production; 

(3) inventory of tools and material resources; 

(4) aspirations of youth; 

(5) percep'tions of access to markets; 

(6) labor migrations: rural-rural, rural-urban, urban-rural; 

(7) locational analysis or central place theory, to identify the 

relationships between marketing and settlement patterns. 

(8) etc. 

Pro,ject-related studies. 

a. incentives and constraints for herdsmen to increase commercializa-

tion of livestock. 

b. incentives and constraints for farmers to undertake animal hus-

bandry in the higher rainfall areas. 

c. assessment of the experiences of animal tractionjembouche paYsan 

projects, such as in Northern Dahomey. 

d. the effects of land improvement--i.e., bas fonds development--on 

traditional access to land. Are these improved lands equitably distributed 



-, 

$31 
or do the~ .E.ecom~~~e _Eri v:ilege,d property of traditional elites? 

(Note that thE)sanle questions can be asked of any technological inter

vention; what are its effects on existing social structure?) 

e. Where we are dealing with "new lands"--i.e., associated with 

onchocerciasis programs, tse tse clearance, etc.--we need to know who will 

have access to these lands, what will happen to traditional movements of 

peoples, how will they affect relations among farmers and herdsmen, etc. 

f. Where dams are contemplated, we need to know what the implications 

of population relocation will be, what provisions are made for drawdown 

cultivation in the reservotrs, etc. 

g. We need to know what the effects of refugee status--camp life-

are on the pastoral populations (Tuareg and Fulani) and the implications 

of tms for resuming a herding way of life.' What have been the effects 

on children? 
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-- MINERALS --- --_ .. 

.. -----_._- ~ 

1. Preliminary Mineral Survey 

Utilizing available satellite data, conduct a 

magneometer survey of areas of interest. Analysis 

--ef-theliata will identify poss,1ble deposits suit

able for detailed ground exploration. 

Time Frame: 2 years 

Estimated Cost: $2,000,000 

. ' 

2. Small. Scale Phosphate Production and 
Distribution 

Supply of equipment to Mali, Niger, Upper Volta, 

and Mauritania for ,the mining, crushing, and 

bagging of phosphate rock for fertilizer. Th~ 

equipment will consist of front loaders, small 
-1::' 

crushers and baggers. Two plans in Niger and one 
, " '\ 

in each of the other three countries are con-
k ' 

templated. T¥Chnical assistance will be required 

to set up the plants'and start operations. Budget 

support will be required for free distribution of 

the fertilizer during the first tHO years. It is 

assumed that the governments will carry the costs 

of transporting ,the material. 



----- - - --------- ---. - -

Time Frame: 2 years for supply of' equipment and 

plant setup. 2 additional years of budget support 

for free distribution of fertilizer. 

Estimated Cost: 

Equipment supply, plant setup and tecbnical 

assistance: $3,500.000 



1. A study to develop new methods of evaluating the economic 

feasibility of highway construction projects connecting 

relatively underdeveloped agri cultural_-areas with 

potential markets. 

Objective: To attempt to develop techniques for more 

I'eliable prediction of future benefits resulting from 

the impact of roads on area development. To find 

methods of including in the feasibility equation not 

only the traditional user benefits, but in addition, the 

benefits resulting from health services, educational 

opportunities, closer cultural contact with more developed 

regions, and the freer mobility of foods to smooth out 

irregularities in available supplies and to permit lmler 

cost distribution in emergency situations: 

Methodology: The study should be executed in two phases. 

Phase I vii 11 be the development of a scope of work for the 

study. It will be a complex task to define the detailed 

targets of the study, the criteria to be established, the 

factors to be included in the benefit and cost sides of 

the feasibility equation and the alternative apPl'oaches to 

the task. Phase II, the study itself, should· include as 

part of its data collecting task the identification of 

any development I'oad .projeCts in other areas which have 



been in operation_for a sufficiently long time to begin 

to show an impact on deye10pment. It must be clear, how

ever, that in arriving at the sought-after new analysis 

methods a very] ong time span must be consi del'ed before 

the effects of road 'construction can be felt in developing 

areas. 

Time Frame: Following the formulatiQn of the scope of 

work it js estimated that an interdisciplinary team 

of 8-10 technicians wiil need 2-3 years to complete the 

study. 

Cost: Estimated at $3.000.000. 

NOTE: There is no assurance that techniques to quantify 

intangible benefits can be developed. Other objective 

techniques for assessing these benefits in 'qualitative 

terms may prove useful. 

2. A study to identify trade routes which exist~d prior to 

colonial intervention in the area and which were diSturbed 

and abandoned in favor of routes' ~Ihi ch suited the mi.1 itary, 

administrative and trade needs of the colonial power. 

Objective: To determine whether the reopening and improving 

of these routes ~/ould react to the advantage of Sahel ian 

development. To investigate the entire pattern of road 

networks pl'oposed by various donor organizations and by 

CILSS and to propose a rational net\~ork for intr.a-

Sahel ian traffic and traffic connecting the Sahel with 

existing and potential markets. 



~1ethodology: The study should ignore the economic feasi

b'i1ity of road construction. This would be the task of 

individual feas'ibility studies for roads identified in the 

study, utilizing the techniques expected to be ,developed 

in Study No.1. The present study should concentrate on 

the rationality of trade routes as a means of reaching 

.existing markets and developing new ones for the products 

of the Sahel. In this way Study No.2 can proceed sjmul

taneously with Study No.' 1. 

Time Frame': Two years. 

Estimated Cost: $1.5 million 

3. Utilizing the results of Study No.2, a series of feasi

bility studies should be undertaken for the identified 

roads in the proposed network., The seri es of studi es shoul d 

utilize the methods developed in Study No.1 and should 

include not only roads for ~Ihich feasibi,lity studies have 

not been made, but also. those ,roads which were previously 

rejected by the application of t~aditional user benefit' 

methods. 

Methodology: . The series of feasibility studt-es are 'not 

interconnected and can be carried out independently ?nd 

financed by various donors. They should, however, wait 

bn the results of Studies No. 1 and No. 2 so as to incl~de 

the maximum number of routes and obtain the maximum benefits. 

....~ .. 



Time Frame: Based on the above the series of studies should 

not be sta\"ted before 1980. The entire series could take 

as long as ten years but individual results would emerge 

at various times during the ten year period allowing con-

struction of feasible roads to begin as soon as financing 

becomes ·a va il ab 1 e. 

4. Studies in each Sahel ian country to determine the recurring 

maintenance costs of their highway departments. 

Objective: To .determine the annual levels of external 

financing of highway maintenance budgets which wduld be 

requi.red to support an effecti ve hi ghway mai ntenance program 

so as to maintain the integrity Of the existing hi.ghvlay 

system and of nevI r.oads as they ·are constructed. 

Methodology: The study should include in addition to wages, 

equipment and material the costs of training maintenance 

staff, equipment mechanics, and management personnel. It 

shoul d determi ne the 1 ength of time duri ng whi ch ·the vari ous 

levels of external aid are to be continued. It should 

identify the non-fiscal constraints· whic~ now prevent the 

highway maintenance departments from functioning effectively· 

and propose remedies. 

Time Frame: If carried out simultaneously in all .si.x countries, 

the studies can be completed in one year. 

Estimated Cost: SlO million. 



5. Design Engineering and Construct.ion Projects 

CILSS has prepared ali s t of twelve major I'oad proj ects 

in the Sahel. These are sho~m on IBRD Map 11294 of 

February, 1975 annexed to the IBRD report "A Note on 

Transport Problems in the Sahel" dated August, 1975. 

Pages 42 through 46 of this report list four major road c 

projects identified_as deserving of priority financing 

by Lamarre-Valois, the Canadian consultant commissioned 

by the IBRD. 

Cost: Estimated at $55 million. 

6.. Railway Management Improvement 

Phase 1. A study of the railway systems in the Sahe1ian 

countries to develop a program for improving the efficiency 

of operation of the existing facilities., To study the 

possibility o{ sett.ing up an interstate authority including 

contiguous non-Sahel ian countries with railroads providing 

access to markets outside the area. The authority would 

deal in the setting of uniform rate schedules and coordi

nated operation of interconnecting- railroads and croad-

rail combined transport. 

Phase II. Training and-technical assistance in carrying 

out the recommended program and in assisting during the 

first years of operation of the authority. 

Time Frame: Phase I, 8 - 12 months. 
Phase II, 3 - 5 years. 



Cost Estimate: Phase I - $1,000,000 
Phase II - $10,000,000 

/ 

7. Railway Improvement and Expansion Study. 

If Phase II of the preceding study results in a steady 

increase in traffic the existing rolling stock and railway 
I . 

infrastructure could become a bottleneck for future develop-

ment. It is not expected that the Sahelian governments 

will have the capital available for improvement of the exist-

ing infrastructure or expansion of the trackage and rolling 

stock. A study of the required improvements and expansion 

should be undertaken as soon as the positive results of 

Study No.6 begin to take effect. Full feasibility studies 

of the indicated improvements and expansions would follow with 

the object of obtaining external financing. 

Time Frame: Two years, beginning with year two of Phase II 

of ·Study No.6, i.e. at year three of the long range develop

ment program. The fa 11 owing feas i bi 1 ity studi es would be 

scheduled depending on indicated priorities and size of project. 

Cost Estimate: $1,000,000, not including follow-on 

feasibility studies. 
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8. Interstate Road Tl'ansport Authority 

'Phase 1. A study to recommend the structure, responsibil ities, 

authority. and operating procedures of a Sahel Interstate Road 

Transport Authority. The purpose of the authority would be to set 

up uniform rates based on economic factors tending to promote 

the development ,of the agricultural. industrial and commercial 

'sectors and the establishment of policies concerning relationships 

with competing and connecting railways and with contiguous 

countries controlling the access routes to external markets. 

Phase II. Training and technical assistance in setting up 

the Authority and assisting in its operation in the initial 

years. , 

Time Frame: Phase I. 1 year. Phase II, 3 years. 

Cost Estimate: Phase I - $750,000. Phase II - $4,000,000. 

9. Vehicular Spare Parts Project 

Existing import and tax policies of Sahel ian governments 

relating to spare parts inhibit the (ree:importation of parts 

at reasonable pri ces. Thi.s results in rapi d deteri ora ti on of '" 

vehicles, high accident rates and consequent increased 

transport cost. A study is required to prepare and recommend 

a rational program for the relaxation of import restrictions 

and the reduction of import duties. Since this will result in 

a loss of tax revenues and an increased drain on foreign 

exchange reserves the study should recommend steps for replacing 



the tax loss and added FX requirements including possible 

external ~udgetary support. Consideration courd also be given 

in the' study of methods to encourage governments to allow 

the major vehicle importers and assemblers to maintain regional 

spare parts stocks in bonded or free' port areas until they are 

,hipped to final destinations. 

Time' Frame: 1 year 

Estimated Cost: ,$500,000. 

10. River Navigation Studies. 

Within the context of dver basin development there will 

be studies made of the economics of river navigation. The 

results of Study No.1. which is an att~mpt to discover new 

methods of economic evaluation of roads into undeveloped areas, 

should be applied to the analysis of river navigation projects. 
, 

This may point to feasible projects which woulp have been judged 

non-viable under the traditional analyses. 



.' 

-:.- Concurrent with the setting up of a hydrologic data 

collection system, establish a telecommunications 

network to rell1Y the data from coll ection poi nts to 

centers in each country and the assembled country data 

to the various river basin commission headquarters. 

Time Frame: After selection of the sites for data 

gathering equipment, the design of an integrated tele

communication system to cover the Senegal, Niger, Gambia 

and Chad basins will require about one year. An 

estimated 300 single sfdeband transceivers would be needed 

to provide the simplest type of network for ease of 

operation and maintenance. Supply and installation of 

equipment would require 3-4 years. 

Estimated Cost: Engineering Qesign-$SOO,OOO equipment 

supply, installation, spare parts-i5,DOD,DOD. Training in 

operation and maintenance-$20D,QQQ. Participation in 

recurring-costs of maintenance, including wages, vehicles, 

and maintenance of spare parts stocks-$500,DOO/year. 

2. A study to determine the extent of a telecom~unication 

network to serve the needs of an agriculture extension 

service in each country. 



~lethodolog.l'.: The netvlOrk should be based on existing needs 

but shoul d forecast the: futUl'e requi rements based on the 

planned expansion of extension services in each country, 

The forecast should take into account the effects of 

expanded land agriculture and irrigated farming resulting 

from the development of water resources. 

Time Frame: A study based on the existing agricultural 

extension services in the Sahel countries could be initiated 

immediately and could be completed in less than one year. 

Planning and engineering of the network can be completed 

in six months. 

Estima ted Cost: $1,000,000. 

3. A similar study to supply the telecommunication needs of 

an upgraded public health service. 

Methodology: There are at present about 1200 rural 

dispensaries in the Sahel countries. The study should determine 

which of these should be equipped with con~unications equipment, 

the various echelons in the communications hierarchy and the 

type of equipment required. The network designed should be 

flexible.to accommodate changes in the number of points 

served and the type of service required. 

Time Frame: One year for the study. Six months for engineering. 

Cost estimate: $1,500,000. 

http:flexible.to
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I. Hydrometeorology: to over~ome the lack of continuous reliable 

records of rainfall, run-off, river flows, sedimentation by 

time units for key stations which are essential for project 

design, the timing of activities relateq to flood and low 

flows, and for constructing dependable mathmatical models for 

planning purposes. 

a. Personnel - senior hydrometeorologist for five·years (from 

NOAA or USGS PASA or an individual contractor); two 

hydrologists for 3 years each; one commun.ications techniCian\ 

for 2 years. 

Estimated cost: $910,000 

b. Training - one·equipment sPecialist per country (3) trained 

in U.S. for 10 months; 10 Senegal, 5 Mauritania, 10 Mali 

techntcians trained at variqus short courses in gauge main

tenance and installation, sediment analysis, evaporation 

measurement, raingauges, calibration of flow meters, etc., 

and on-the-job. TI10 com'Tlunications specialists per country 

trained in the region. 

Estimated cost: $250,000· 



c. Eq'qipment - recording gauges and staf.f, _gauges at St. Louis, 
- ---__ .., ... h- • .. \ 

-Di ama , Richard Toll, Da gana , Matam and Bakel, Senegal; Kaur 
, 

Massene, Rosso, Bogbe, El Bir and Kaedi, Mauritania; and , 

'Kaye's", ~aa'lougo, Mananta 1 i, Bafi ng-Makana, Gourbassi, Tonkoto 
.......-..-..-........... 

and Ka 1 i in MaJ i (18). 

(some in remote areas 

. '-
A netw9rk of -up to,40 raingauges-~ 

te 1 ea~tomati c) .-Al'adi o..:(SSB) networ.k, , ' 
for flood warning and possibJe computerized forecasting to 

be used as a safety guide and alert for irrigated and flood 

recession crop planting, as well as real-time reporting to 

OMVS on rainfall and river stages. 

Estimated cost: $690,000 
d. Five year project estimated cost: $1,850,000. 

2. Hydrogeologic Analysis - to train riparian staff in groundwater 
investigation and analYsis. 

a. Staffing - one expert hydrogeologist (nine months) to analyse 

all existing data concerning groundwater in the basin and 

prepare a qualitative report and a map showing where lack of 

hydrogeologic data could be critical for future water and land 

management. Also prepare a program hydrogeologic study 

covering: geologic conditions as they influence ground-water 

possibilities, including geologic history and characteristics 

of individual geologic units relatea to water-bearing 'properties, 

individual aguatic characteristics, and boundary conditions; 

ground water hydrology, including source of recharge, character

istics, fluctuations and natural discharge-quantities, general 

conditions of depth, area"direction of movement, and relation-

ship to streams, lakes or ocean, ,aguatic con,ditions of thickness, 



, A 

transmissiVity, permeabi-l it;" speC'i(i c yielf, 'boundary conditions,' 

annual yield, coefficient of storage, quality, both chemical and 

baterial,salt water intrusion possibilities and prevention, artesian 

conditions aTld extent; utilization of groundwater, including present 

usage, direct irrigation, conjunctive use of ,groundwater and river 

water, irrigation and drainage, drainage water disposal; and 

economic considerations, including availability and cost of drilling 

equipment and personnel, availability and cost of envelope material, 

casing, screens, pumps and motors, sources and cost and avail abi 1 ity 

of energy, spare parts, pump lift, efficiency, yield, life of well, 

and replacement cost of well, and corrosion and encrustation, possi

bilities. Contract with three well-drilling experts to conduct 

program of investigations and train riparian staff of at least one 

technician/engineer from each country for three years. 

Estimated cost: $685,000. 

b. Training - on-the-job for three 'technicians/engineers 

in field drilling, plus 3-week seminar/workshop for up to 20 riparian 

staff members during second year of contract. One senior hydrogeologist 

to understudy the consultant and then monitor program. 

Estimated cost: $100~000. 

c. Equipment three drilling rigs, with bolts, spares, 

casings, scree'ing, retrieving equipment, etc. to drill up to 1,000 

deep wells per year for investigative purposes to remain for 

community ~Jater supply, stock points, irrigation, etc. 

Estimated' cost: ,$450,000. 



d. Four year project cost estimate: $1,135,000. 

3. Staff enhancement of OMVS Secretariat - as part of a mu1ti-

1 atera 1 effort to provi de from U. S'- up to fi ve profess i ona 1 staff, 

selected from fields of civil engineering, agronomy, geology, fishery 

biology, irrigation engineering, hydro-electric power engineering, 

system analysis, macro-economics, agricultural economies, transport 
. . 

economics,- navigation and inland water transport, and statistics 

to serve in the Secretariat from 3 to 5 years and to simultaneously 

train a riparian counterpart as the .eventua1 career replacement. 

Must be fluent in French. 

Estimated cost: $1,1-50,000. 

4. Indicative basin development planning - to provide a 

specialist in river basin planning to coordinate OMVS Secretariat's 

preparation of a 4D-year Indicati-ve Basin Plan. One consultant ror 

three years. 

Estimated cost: $150,000. 

5. Preparation of nel1 basin-wide mapping: at a scale of 1 :20,000.

to, use a private land survey firm to ins.tan ground control throughout 

the basin. under dlrection from Army Topographic Commands; under 

contract with private firm, fly aerial photograph, and prepare 1 :20,000 

map sheets with one meter contours, vlhere practical, and two meters 

elsewhere. Also, under supervision of ATe, train at least three 

r..i pari ans in the Management of the full process. 

Estimated cost: $12,000,000. 



6. Inventory (desk study) of promising tributary projects 
\' , " ". 

in Malt and Seiiega'l?'-\to",~€lectm6'sCpr6ffirslng.mU1ti-Purpose projects 

~'" for upstrea1T1 storage. 

a. Personnel - one expert for one year, who is experienced 

in preliminary desk studies of mult'i-purpose dam sites from limited 

mapping scales and with restricted availability of hydrologic data - .--_ ........ ~ . ". 
requiring synt-lresizing stream records, and has 1 ittle or no access 

to sites to evaluate geology and soils information; three riparian 

engineers for on-the-job training in desk studies. 

Estimate cost: $70,000 

b. Training - on-the-job, for three riparia,n engineers for 

one year. 

Estimated cost: $25,000. 

c. Eguipment - planimiters, desk calculators, dra,fting' 

equipment, etc. 

Estimated cost: $5,000. 

d. EStimated proJect cost for one year' $100,000. 

7. Study of low-held, high capacity power houses - to 

provide a feasibility examination ,of' use of run-of-river, low-herd 

hydrolpower generation 'to provide energy' for 'operation of irri

gation p'umps and power needs of irrigation perimeters. 

, " 

a. Personnel - contract team of two specialists for 8 'months. 

Estimated cost: $110,000. 

b. Training - on-the-job for one engineer' from each c:ountry 

for six months. 

Estimated cost: $20,000 
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c. Cost estimate for.8-month project: $130,000. 

8. System Analysis and Hater Resource Planning - to set up use of 

Corps of Eng'ineers river basin models by adapting SSARR (Streamflow 

Synthes is and Reservo; r Regul ati on) and other 'ri ver system model s 

from the North Pacific Division (Colombia River, Portland, Oregon) 

or Sacramento Hydrologic Laboratory to the Senegal system, and to 

examjne and evaluate various combinations of projects to maximize 

irrigation, power and navigation potential of the river. 

a. Personnel - 2-man PASA team from Corps NPD or Hydrologic 

lab. for 2 years to train riparian engineers and help to 

modify and test model. 

Estimated cost: $175,000. 

b. Training - five rip~rian engineers on-the-job in the basin 

and for one year in Portland, Oregon, or Sacramento. 

Estimated cost: . $150,000. 

c. Equipment - Hardware and software at the University of Dakar. 

Cost estimate: $210,000. 

d. Estimated. cost for two year project: $538,000. 

9 .. Power and energy study for basin service area - to determine 

the appropriat~ role of the basin's hydroelectricpotential in 

establishing a regional electric power grid. 

a. Personnel - 6 man contract team to make study for 

6 months. Cost estimate: $500,000. 



b. Training - 2 specialists from 'each' member country 

to take part in the full study effort. including any 

portion in the U.S. Cost estimate: $100,000. 
,--';, ~- --------c. Estimated cost of 8 months project: =1>600,000. 

10. Feasibility study of first priority project selected from 

desk studies. (AID to fund 25-50 percent) - Time estimated for 

study, 2 years. 

a. Personnel - up to 15 expatriate technicians in various 

specialities from a consulting firm. AID' estimated cost: 

$1 ,500,000 'and $200,000 in-local costs. 

11. 25 percent of construction and final design costs of first 

priority project selected from desk studies - grant or lowest-term 

~oan, estimated time for design and construction, 5 years._ AID 

estimated costs: $80,000,000 in foreign exchange and $25,000,000 in 

local currencies. 

12. Design and construction of river ports: St. Louis to Kayes - AID 

to fund 50 percent of 12 small river ports (6 in Senegal, 4 in Mauritania, 

and 2 in Mal i" plus a terminal in St. Louis,. Each port to have cross-

river ferry land,ings on both sides of the river and, if needed, marigots. 

_ a. Personnel - contract team of four experts for design 

and construction supervision for 3 years. Construction 

by local contracts. Engineering cost estimate: $380,000. 



_ • ..... t 

b. Training - national riparian staff of one per j)ort 

(13) for on-the-job training. Estimated cost: $60,000 • 

• -(?"-€onstruction 'cost estimates: $350,000 foreign exchange 

and $650,000 in loca'l cos ts. 

d. 'Estimated cost of 3 year project: $1,440,000. , 

13. Coordination and dissemination of agricultural research 

information - to establish an information system to acquire and 

evaluate results from various experimental firms, pilot irrigated 

perimeters, range management and'other agriculture research 

activities in the basin and elsewhere to determine soil-plant 

relationships tn irrigated agriculture, including yields, water 

requirements, costs of production, balance of inputs, as weil as 

farmers' reactions. To meet immediate and long-term needs for 

efficient planning and operation of irrigation projects. 

a. Personnel - one expert for 3 years. Estimated cost: $210,000. 

b. Training - three (one from each country) technicians to ass 
-assemble and publish an annual OMVS bulletin on agricultural 

research and assist basis irrigation projects and experi

mental firms in drawing up ~heir 'programs. 

Estimated cost: $90,000. 

c, Equipment - publication of annual bulletin for five years 

Estimated cost: $45,000. 

d. Project cost estimate for five years: $345,000. 

.. , 



14. Basin-Hide fishery study .. -, to develop a program to enhance the 

yi,eid of a grea,ter volume and higher protein from basin fisheries. 

a. Personnel - four-man team of experts from a U.S. 

un.i versity for 2-year fiel d study and to recommend 

basin-Hide plan for increased' fresh-water and brackish 

Hater fishery yields; one fUll-time expert in Secretariat 

to establ ish fisheries, section - 3 years (study to 

·'·include·fish biology, river. estuaries, lake and on-farm 

pond fisheries, fishing technique, marketing). Cost 

estimate: $900,000. 

b. Training - three technicians for training abroad ~or one 

year each (at .. Auburn University or similar insti,tution) and 

to Hork with team for final year prior to assumin,g staff 

positions in Secretariat. Cost estimate: $170,000. 

c. Equipment - three fibre-glass boats with outboard motors, 

trawling nets, other nets, vehicle~ and lab equipment: 

Cost estimate: $150,000. 
. 

d. Cost estimate for 3 year project: $1,220,000. 

15. Establishment of pilot on-farm fi,shing areas .- to create 

one pilot area in each country and operate fo'r 'f; ve years as cooper

ative fishery project with farmers in irrigation perimeter. Fish 

pond or ponds will be created on non-irrigable portion of perimeter 

land. 

a. Personnel - one expert for each project (3) plus necessary 

local support staff. Cost estimate: $1,050,000.' 

http:study-,-.to


b. Training - three riparian technicians on-the-joQ 

cost estimate: $50,000. 

c. Equipment'and construction - to design, build and operate 

pilot on-farm fi'shery projects. Cost estimate: $3,500,000 . 

. d. Five year project cost estimate: $4,600,000. 

l6~ Experimental program for kenaf eroduction - to experiment in' 

kenaf production as an additio~al cash crop and to use the fibre for 

grain bags. Three year experiment with one technician on one of the 

AID~f:unded perimeters. ·Cost estimate: $350,000. 

17. Basin-wide minerals survey. USGS PASA team of four experts 

for a four year air reconnaissance and surface drilling to determine . . 

the 'nature, extent and commercial viability of mineral deposits on 

the basin. 

a. Personnel - 16 man ~ears of American experts. 

Cost estimate - $1,120,000. 

b. Training - on-the-job for 2 years each.of 3 technicians. 

or geologists from each country. 

Cost estimate: $90,000. 

c. Equipment - two core driils with spares and an aerial 

magnetometer survey, test digging equipment, etc. 

CoSt estimate: $400,000. 

d. Estimated cost for four year proJect: $1,610,000. 



-- -----.. ----, -. -~-
18. Non-forinal education program for '"farmers in irrigated 

perimeters - pilot project to determine how pre-extension education: 

can hel R f~rl1]~r:~ .'ijj .. tllJ imi,ted or no formal school ing to absorb 

extension education in agriculture, small-scale 'and cottage industries, 

organization and participation in cooperatives, and hy~iene. 

Perhaps, in associ a ti on with UNESCO? ' Functi ona 1 1 i teracy and rural 

youth training may also be incorporated, 

a. Personnel - non-formal education team from U.S. 

university or private firm such as A.l.R. of four 

professionals plus up to 10 graduate stUdents or 

sub-professionals for 3 years to initiate pilot 

project and develop experienced riparians for modifying 

and replicating through new irrigated perimeters. , 

Cost estimate: $1,250,000: 

b. Training - 9 Senegal; 6 Mauritania, 'and 3 Mali 

educationists for one year each and then support for two 

years as employees of Secretariat. 

Cost estimate: $210,000. 

c. Equipment: film, projectors, charts, etc. 

Cost estimate: $250,000. 

d. Estimated cost'for three year project: $1,710;000. 

19. Control of Malaria and other vectorborne diseases - to control 

or eradicate malaria, schistosomiasis, trypanosomi,asis, filariasis, etc 

wherever they are in the basin. Cost estimate for five years: $5,000,000. 
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20. D,eve~lE~nt of wat~r filtration system using local 
~'\ j.... ,",' 

material's '- to\f)-I::a .... ;J:te.jmgr.ovedfpotabil ity to community and individual 
-', 

household watGr suppljes in order to Yeduce jn~stinal parasites and 
'-~' ---

.~ other."w,aterborne diseases in the irrigated perimeters. Startingwith , 
low-cost units developed by the Asian Institute of Technology and 

'-Mekong Committee (two stage units using cocoanut husk fibre and 
- - l 
",~,burllt rice husks) develop a system of low-cost, high and acceptable 

\ A.., 1\). 1 J..-., '" ... -, • 
re 1 i abi 1 i ty; 'easy m"i n tenance wi thout chemi ca l~w...fki .. Vv~...,.and q.ccsmtaEl.~,_ 

to users. 

a. Personnel - one'sanitary engineer, one chemist technician 

fvr three years, plus local staff for necessary research 

arid' field trials in various sizes and other various 

qualities of input water. Cost estimate: $300,000. 

b. Training - two technicians from each cou~try on-the-job. 

-Cost estimate: $100,000. 

,c. Equipment: lab equipment and field testing materials. 

Cost estimate:$50,000. 

d. Estimated cost for three year project: $450,000. 

--' 
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1. Hydrometeorol o~Ji c Netl10rk and Operati on: to coordinate with the 

Agrometeorology Project of \~MO/UNDP and establish a basi c network 

of daily real-ti~;e reponing of rainfall and river stage/discharge 



stations in order to provide flood warning, flood recession 

,plant'ing ,schedules, water availability information and impr.ove

m~nt of both ba~in' and project planning capability. 

a. Personnel - senior hydrometeorologist, 5 years; two 

hydrologist for 3 years each; one communications techhician 

for tv/O yea rs!; and one system ana lys i s ,engi neer for 3 years. 
, , 

Estimated cost: $,1 ;120,000. 

b. Training - one equipment specialist per country (g) 

trained in U.S. for 10 months; 10 Nigerian, 6 Nigeri~n, 

one Cameroonian, one Chadian, 5 Beninese, 2 Vol tans. 9 Malians, 

and 7 Guineans trained at various short courses in the 

basin in gauge maintenance, sediment measurements and analysis, 

evaporation, raingauges, calibration of flow meters, etc. and 

on-tile-job, 2 comniunications specialists per country trained, 

at Agromet center; 

Estimated cost: $690,000. 

c. Equipment - Recording 

and staff gauges 

gauges (limnometers) for key stations, 
, 1/ 

for remilinder- network of 100 tele-automatic 

1/ ,(Proposed hydrolic netl10rk in Niger Basin: , 
Guinea: Nainstream-Siguiri, Kouroussa, Faranah; tributaries-Mandiana, 

Fiffa, Kankau, Kerouane 
Mali: Mainstream - Bamako, Segou, ~lopti, Timbuctou,Gao; tributaries

Niono (Office du N;-ger), 'D'nzarra,'Bou~ouni, Kangara. 
Niger: Mainstream-Ayorou, Niamey, W,Gaya; tributaries-Maradi; 

Yatakala, Bessebangou 
Dahomey: mainstream-Malanville; tributaries-Malanville, Bensakou, 

Sinaongourou, Keremon , 
Nigeria: mainstream-Onitsha, Shintaku, Kainji Dam, Yelwa; tributaries-

Lokoja, Makurdi, Vola, Kaduna, Ka, Sokoto 
Cameroon: tributaries-Garoua 
Chad: tributaries - Lere 
Upper Volta: tributaries - Bilanga, Liptougou 
Ivory Coast: tributaries-Krirnbirila Sud, Sanhala, Zaguinoso.)' 

" 

, 



raingauges (use Agromet network, where applicable), use of 

Agromet con~unications for reporting daily readings, fore

cast and,warning dissemination. Train up to 20 riparians in 

system analysis and computer utllization (at Agromet Center in 

Niamey or at NPD of Corps of Engineers in Portland, Ore:). 

Estimaterl cost: $790,000. 

d. Five year project estimated,cost: $2,600,000. 

2. Hydrogeologic (groundwater)survey - provide a 'team to pull 

together existing knowledge and conduct field training of 

riparian technicians in ground\1ater investfgation and analysis 

and the preparation of basin groundwater maps showing extent, 

depth, quality and- quaritity ,of groundwa te,r _and perti !lent draw

down and recharge information. 

a. Personnel - consultant for one year to analyze all 

existing information and prepare a qualitative' 

report; prepare map indicating where lack of adequate 

hydrogeologic investigations; contract team of five 

well-drillers experts to conduct program and train 

riparian staff of at least one technician from each 

country (3 years, 120 man-month) 

Estimated cost: $1,;20,000. 
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b. Training - on-the-job for 9 technicians/engineers, plus 

two 3-week seminar/workshops for up' to 20 riparians each 

c. 

during 2nd and 3rd year of contract. 

Estimated cost: $270,000. 

Equipment - 5 drilling rigs with bolts, spares, casing, etc. 

to drill up to 2000 deep well per year for community water 

supply, irrigation, stock watering points and provide 

necessary data on ground\~ater. 

Estimated cost: $660,000. 

d. Four-year project cost estimate: BIiI8[j§g 



3. Land Classification and Soils Studies - to prepare basinwide 

land capability maps and train personnel in soils stuaies. 

a. Personnel - consultant for 6 months to analyze existing 

information and prepare program of obtaining additional 

data to prepare basin-wide land use and lan9 capability 

maps; team of two experts to obtain missing data and 

supervise preparation of maps, while training riparian 

staff - 2 years. 

Estimated cost: $315,000. 

b. Training - one chief soils specialist for serv.ice·as 

counterpart to consultant and on-the-job training to 

continue Secretariat program of soils studies and analysis; 

9 technicians for two years to work with contract ~eam.in 

on-the-job training and up to 20' technici ans each as 

participants in two 2-week seminar:/wprkshops·. 

Estimated cost: $230,000. 

,c. Equipment: maps, aerial photographs, satellite photos and tapes 

,planimeters and other drafting equipment and supplies. 

Estimated cost: $30,000. 

d. Three.year project estimated.cost: $575,000. 

4. Basin-wide mapping project - same·as project No.5 under Senegal 

basin. 

Estimated cost: $19,000,000. 

'. 



5. Inventory (desk studies) of promising mafnstream and 

tributary dams and diversions - similar in purpose, scope and imple

mentation- to project No. 6 for Senegal basin. 

, a. Personnel - one expert for 2 years and five riparian engineers 

for on-the-job training. Estimate cost; $200,000. 

b. Traininq - on-the-job for five ripa'rian engineers for two 

ye~rs. Estimated cost: $50,000. 

c. Equipment - $10,000. 

d. Estimated cost for two year project: $260,000. 

6. River Niger Commission staff enhancement of Secretariat - identical , 

to project No. 3 for Senegal basin. 

Estimated cost: $1,750,000: 

7. System Analysi~ and Water Resources Planning - the same project 

as project No.8 for Senegal basin. Also see project No.1. 

Estimated cost: $538,000. 

8. Power and energy study for basin area - same scope as project No. 9 

for Senegal basin, except team to take one year for study. 

a. Personnel - 6 man contract team for one year. 

Estimated cost: $900,000. 

b. 'Training - 2 specialists from each country. 

Cost estimate: $250,000. 

c. Estimated cost for 15 month project: $1,150,000. 



9. Basin-wide Fishery study same as project No. 1'4 ,for Senegal 

bas'i'ri, excep.t-t4;ne--of--.s1;udy"to' be- 3 years and 5 i X t~chni c'i ~ns to 

be trained in U.S. 

a. Personnel - four=man team for 3 years; one full-time' 

riparian expert in Secretariat fo-establ,ish fisheries 

section,for 4 years. 

Estimated cost: $1,200,000. 

b. Training - six technicians for training in U.S. or 

Canada for one yea)' each and to work viith team for balance 

of study, prior to assuming full-time position in 

Secretariat or Government agency. 

Estimated cost:' $240,000 

c. Equipment: three fibre glass boats with'outboard ~otors. 

trawling nets, etc., other'nets, vehicles, and, laboratory 

equipment. Cost estimate: $180,000. 

d. Cost estimate for four year study: $1,620,000; 

10. Pilot irrigated agriculture projects -' one each in Niger, 

M,a 1 i. Ni geri a .. Guinea, Beni n and Upper Volta. Up to 500 ha. 

each using a vari ety of water'sources and i rrigati,on types at 

$4,000/ha development costs and,$200/ha/yr 0 & m costs. 
, " 

Estimated cost for 5 year project: $15,000.000. 

11. Feasibility study of first priority project selected 'from desk 

studies - identical to project No. 10 for Senegal basin. 

Estimated cost: $1;700,000. 



12. 25 percent of construction and final design costs of 

first priority project from desk studies - identical to project 

11 for Senegal basin. Estimated cost: '$100,000,000. 

13. Basinwide minerals survey - similar to project 17 for Senegal basin. 

a. Personnel - 24 man years of American experts. 

Cost estimate: $1,680,000. 

b. Training - on-the-job for 2 years for 3 technicians 

or geologists from Guinea, Mali, Niger, Nigeria and 1 each 

from Ivory Coast, Upper Volta, Benin. Cameroons. 

Estimated cost: $240,000. 

c. Equipment - two core drills with spares and an aerial 

magnetometer survey, test digging equipment and satellite 

photography, etc. Cost estimate: $600,000. 

d. Five year project cost estimate: $2,520,000. 

14. Support for Secretariat Cadre Development - to train riparian 

technicians for selected permarient positions in 'RNC secretariat. 

20 riparians for up to Ms. level at U.S. and regional institutions. 

Estimated cost: $650,000. 

15. Non-formal education program for farmers on pilot irrigation 

projects - identical with project No. 18 for Senegal basin. Estimated 

cost: $1,710,000. 



16. Coordination and dissemination of agricultural research 

ihformation - identical \~ith project No. 13 for Senegal basin, 

except limit to Mali, Niger, Upper Volta, and Nigeria. 

, "Estimated cost: $400,000, 

17; AQuatic weed study - to examine the kinds of aquatic weeks 

existing in t:',e basin and determine magnitude of water and other 

losses attributable to them, then devise a control and/or 

'eradication program using most'modern and economic biological 

chemical and mechanical control techniques consistent with 

ecological safety. while training a riparian staff member to 

carryon the program. 

a. Personnel - three experts for two and a half years. 

Es timated cost:' $615,000. 

b. Training: one riparian biologist/weed specialist oh

the-job for Secretariat position and eight riparians 

'for on-the-job training in field sampling and 

laboratory testing and field tri'als. Estimated cost: 

$35,000. 

c. Equipment: Fibre glass boat with outboard motor, vehicle 

field and laboratory scientific equipment., 

Estimated'cost $100,000. 

d. Three year project estimated cost: $750,000. 

18. Basin-wide resettlement study - to determine economic and 
--------------.------~-

SOCially acceptable schemes for resettlement of populations from 

reservoirs and other capital project sites and for bringing new 



populations into large-scale agricultural projects. Urban 

resettiement and rural agriculture and non-agriculture resettle

ment \~ill be considered. BEfore recommendi (lg any specifi c schemes, 

small-scale pilot projects will be tried out in the field. 

a. Pers'onnel - six man interdiscipl inary team from 

an American University or consulting 'organization' 

for four years. One riparian sociologist for bn-the

job training as a permanent Secretariat staff 

member. Estimated cost: $1,680,000. 

b. Training - one riparian SecretariEt staff member on

the-job; up to 25 riparians on-the-job and with short 

seminars to return to national agencies. 

Estimated cost:' $100,000. 

c. Eguipment: vehicles, radios, computer time, office 

supplies and equipment. Estimated cost: $100,000. 

d. Four year project cost estimate: $1,880,000. 

19. Design and construction of river ports and fleet -, AID to 

fund up to 50 percent of design costs and 25 percent of construction 

costs of river port facilities at Kouroussa" Siguiri, Bamako, Sego,l.!", 

Mopti, Dire, Tosey, AnsoUgo-Mali; Til1abery, Niamey, Gaya - Niger; 

Ma1anVil1e-Benin; Yelwa-Nigeria. Also modest fleets of tugs and 

barges and cross-river ferries and landings at a few key points. 

a. Personnel - three-man team of experts for one year 

study, one year design, and 2-year supervision of 

construction'. Estimated cost: $630,000'. 



b. Training: one riparian on=the-job to assume 

Secretariat post of Chief of Navigation Division. 

Five riparians for on-the-job training with team. 

Estimated cost: $110,000. 

c. Equipment:. vehicles, drafting, etc. 

Estimated cost: $150,000. 

d. Four year estimated project costs: $890,000. 

c. 25 percent construction costs: $1,500,000. 



(k.~~ IV.:t. f. (iii) 

"'C~C-
\" 

1. Hy~meteorologic Network 

To provide a basic network of daily real-time reporting 

of rainfa'l1 and river stage/discharge stations in order to have 
, . 

fundamental hydrologi'c data for 'input to project studies and 

provide flood warning, flood recession planting schedules, and 

water availability information. 

a. Personnel - senior hydrometeorologist, 3 years; 

to hydrologists for 2 years each; one communications 

technician for two years; and one system analysis 

engineer for 3 years. Estimated cost: $840,000. 

, , .-~~ 



I 

b. Training - one equipment specialist per country 

(4) trained in U;S. for 10 months; 16 Chadians; 

3 Cameroonians, 2 Nigerians, and 2 Nigerians trained 

at various short-courses in hydrology and meteorology 

and on-the-job; 2 communications specialists per 
, ' , 

country for training in the region; and up to 10 

riparians trained in systems analysis and computeriza

tion of hydrologic data at 'NPD of Corps of Engineers 

in Portland, Ore., or the Engineer Hydrologic Center 

at Sacramento. Estimated Cost: $510,000. 

c. Equipment - recording gauges ( metet's) for key 

stations and staff gauges for remainder (Cameroon 

Mussuk, Logone Basin, Dana; Chad-Bol, Massakori, 

AmRaya, Dougu; a, N I Djemena, Gue 1 engoeng, ,D; k, Sarh, 

logone Gana, Bongor, Lai, Baibokaum, Gore, Boumkabir, 

Kyabe, Yao, ~1issenya; Niger ,Nguigm1, Difta; Nigeria -

8aga, Dikwa, Geridam) and network of rainfall gauges. 
, , 

SSB radio network for real-time reporting. 

Estimated cost: $580,000. 
-

d. Three-year project estimated cost: $1.930,000 

,'-



,r. 

2. Hydrogeology (ground¥/ater) survey 

Provide a team to perform functions described in project 

no. 2 for River Niger Commission. 

a. Personnel - consultant for 8 months to analyze all 

existing information and prepare a qualitative 

report, prepare map indicating gaPs; contract team 

of three well'-dri 11 er experts to conduct program 

and train operation staff'of one technician per 

country for 3 years. Estimated cost: $685,000. 

b. Training - on-the-job for 6 technician/geologists, 

pius two 3-week seminar/workshop for up to 10 ~~ 

each during second and third year of cOntract. 

Estimated cost: $200,000. 

C,' Equipment - 3 drillings with bits, spares, casing, 

etc. to drill up to 1000'deep wells per year for 

community water. Supply, irrigation, stock wqtering. 

points and provi de acces,sary data on groundwater.' 

Estimated cost: '$450;000. 

d. .Four-year project cost estimate: $1,335,000 •. 

3. Study of Water Balance of Basin and Explanation of 
'Fresh-Hater Lake. . 

To model the basin ~'later balance, POSi'tlt p1aic;ible 

theory to exp 1 a in fresh via ter in Lakes Chad and Fi tri, and have 



a.riparian water scientist with experience on the LCBC staff. 

a. Personnel '- senior water scientists for 2 years. 

Estimated cost: $140 ;000. 

b. Training - on-the-job for riparian'scientists as 

counter-part to senior scientist and to take over 

permanent posi.tion in Secretariaf. Estimated 

cost: $15,000. 

d. Two year project estimated cost: $205,000. 

4. Land Classification and sons Studies - Identical to 

project no. 3 for Niger basin. 

Three year project estimated cost - $575,000. 
,tV 

5. Basin-wide M9lpping Project' - Same as project No.5 

for Senegal Basin. 

Estimated cost: $13,000,000. 

6. Inventory (desk studies) of Promising Dams and Diversions -

Same as proj ect No. 6 for Senegal Basfn. ' 
. , 

One-yeal' project estimated cost: $100,000. 

7. Study of Low~head, High Capacity. Power Houses '- Same as 

project No.7 for Senegal 'basin. 

Eight-months project estimated cost: $150,000. 



8. LCBC Secretariat Staff Enhancement - Identical to project 

No. 3 for Senegal basin. 

Estimated cost: $1,]50,000. 

9. System Analysis and Water Resources Planning - The same 

as project No.8 for Senegal basin. Also see project No.1. 

Esti~ated cost: $540,000. 

10. Power"and Energy Study for 'Basin Area - Same as project 

Nol 9 for the Senegal basin. 

Estimated cost for 8 months project: $600,000. 

11. Basin-wide Fishery 'Study - Same as project No. 14 for 

Senegal basin. 

Three year project estimated cost: $1,250,,000.-

12. Establishment of Pilot on-Farm Fisheries Areas - To 

create one pilot area in Chad and one in Cameroon and operate for 

5 years as cooperative fishery project with farmers in irrigation 

projects. Fish pond or .po'nds to be created on non-irrigable "" 

portions of project land. 

a. Personnel - one expert for each project (2) plus 

necessary local support staff. Estimatecj cost: " 

$700,000. 

b. Training - Two riparian technicians on-the-job 

and to assume Secretariat posts. Estimated 

cost: $35,000. 



c. Equipment and construction - to design, build 

and operate, pilot on-farm fisher~ projects. 

Estimated cost: $2,400,000. 

d. Five year p~oject ,estimated costs: $3,135,006; 

13. Basin-Wide Minerals Survex - Same as project No. 17 for 

, Senegal basin. 

Four year project estimated 'cost: $1,640,000. 

14. Non~formal Education Program for Farmers - Same as project 

No. 18 for Senegal basin. 
, , 

, Three year project estimated costs: $1,710,000. 

15. Pilot Irrigated Agriculture Projects ~ One in each 

country. Up to 500 ha each using a variety of water sources and 

irrigation tipes at $400/ha development costS. and $200/ha/yr 

o&m costs. 

Five year project estimated costs: $10.000.000 

16. Feasi bi 1 ity Study of Fi rst Pri ority Project Selected 
From Desk Studies -

'Same as project No. 10' for Senegal basin'. !fir 7[)8 I oDa 

17. 25 Percent of Final Design and Construction ,Cost for 

First Priority Project ·.Same as project No. 11 for,Senega1 basin. 

Estimated cost: $12,000,000 

18. Aguatic Weed Study - Same as project No. 17 for Niger 

basin. 

Three year project estimated cost: $750,000. 



19. Basin-wide Transportation Study - To examine the 

transport needs of the basin and recommend a program of interna

tional and national transportation and communication to upgrade 

the basin's facilities to meet the needs. 

a. Personnel - team of fiv.e experts for one year to' 

cover road, rail, 'river and air transport and 

telecommunications. Estimated cost: $350,000 

b. Training - five riparian counterparts for on-

the-job training. Estimated cost: $30,000. 
c? 

c. Equipment - miscellaneous. Estimated 'cost: $20¥OOO. 

d. One year estimated project cost: $400,000.' 

20. Legal Advise for Preparing a Statement of Principles of 

Water Utilization in the Lake Chad Basin - To work with the 
~ , . 

LeBe secretari~, the LCBC, and the Member, Countries to agree 

upon and publish principles of using basin water resources, and 

train LCBe Secretariat staff in water 4aw~and precedent. 

a. Personnel - one legal advisor 6n retainer for 

two visits per year for ten days each over three 

years. 'Estimated cost:'$45,OOO. 

b. Training - one riparian legal advisor to serve as 

a counterpart for the for~ign specialist and on the 

interim attend special seminars and short courses on 

international water law to become Secretariat staff 

advisor. Also, panel of one water la~1 special ist 

from each member to serve as drafting 'committee for 



statement of principles. Estimated cost: $70,000,. 

c. Three year project estimated cost: $115,000. 

, 

• 


