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§.TRA\!XlY OPTro~!S AND EC.QB.Ci'IIC CONS!DgRJI.T:roN~: 

X,?t"!arq,£ S·~li'at"'[¥"1!!!.."!-lysis .J1£!£J2i.Jar Usa in USAIDJDa~ l'!'ogrammine;, 

.£lTRODUCTION 

The ;:nlr'pose of this paper is two fold: 

1., to ilf'es'"nt a first cut at· $) strategy an'11ysis matrix tl'at can 

j-,e l!sed 'by USfl.ID!Senegf.11. in thl.nking through its strategy options 

2~ io pA"est~nt an B(:ollnmic ennlysis of the l~onsequenc0,$ of va!'ious 

and th~sc are c1?oa~cut by four l~ge cate,r!,ories ·".Jf ucof1seC}uenCe8~\ ';] 

:L.$Q~ 1',he pl"'ojact.co. outcomes 01 the ~-Gopt.ion of one orr tho O!~heT 

ztr8ltegy~. Consequences cotegories af'\..! subdivided into {Jj F.tcrete 

G'.::'fe~t:} ~"Jr .. ich are quantified or~ a scale c:f B '~o 5i) '!..n tIl the ncga-

Hve \/'alues indicating adver,6e or undesirable e.fects. the posit i-

ve ~J.1;dlJ0$ indicating bepe:ficial or desi:rl~ble etfGcts~ and inclica' ... 

ting no effect or a nIJutral effecto Ule matrix is designed is such 
... 7 

~ ,.!t];";/' that analysts can t~iftight the ~ffer::ts according to the l'"ela:t ... 

,~~,;="ive at a qU3Ji1tito.i'ive comparison nf the overall consequonces 

of the adop'Gion of vm"ious straiogi,'so 

'C'be rallil.·:o~ !"'es",,ted 2n this )laper will be incomplete ,dtll respect 



and consequence categories that cr:nstitute its columns and rows­

can, and probably should, be revised and x\efi.ned as options eXjland 

or l1arrrow or as more analysis malms the nature of the various stra­

tegies a"(Jd consequences clearer. Its substance -i.eo; the numerical 

valuos inserted in the boxes- will have to be completed as tbe 

results of non-economic categories of' analysis come in. I have 

completed only ·four ro\~s J'elat ing' to .fOUl' economic effccts of the 

various strateg'J optionso 

In using the matrix it is important to note the -time dimension 

over which consequences are projccted, for exporiencll shows that 

investments .can have long lead times hef'ore shO\~ing posmtive be­

nG1'its, or, conversely, can have immedVlte pay-offs by dwindling 

or even negative returns over the long-runo For the purpose of 

the economic analyses presented iu this paper, I have chosen to 

project consequence~ over a 10-15 year. period. This is an inter­

mediate time span, chosen because relatively new strategies cannot 

be expected to produce significant results in a shorter period of 

time, am! because government and donor attention spans (hence 1'un­

ding cllcles) cannot be expected to last any longer period of time. 

It should go without saying thnt this matrix, like any analytic 

tool, bas limitations. It is two-dimensional, thus obscuring re­

lationsllips and inter-causality between categories. The values, 

as '·lell as the w!i>ights, attached to various categories will 
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inevitably involve some measure oJ: judgmer,t as well as objective 

analysis" Thus, the matrix should be seen .',S a tool. rather than , 
a substituteS! for decision~makingo 

However, USAID/Senegal is at a point now where it could make use 

of some type of tool that would permit it 1'.0 integrate the val"ious 

analyses that have already been conducted (l1ienen, Gellar, Berg" 

etc ••• ) as well as others that will be comm:lssioned in llreparing 

the CDSS. The strategy analysis matrix provides a I~ay to formalize 

a frame'Sork of analysis in a way that may be helpful in decision-

'''': 

/' 



.STRATE@ EMPHASES 

The columns of the matrix consist of the fol1o~ling strategy em­

phases, 

1. Il'rigate~ Agriculture: An emphasis on irrigated agriculture 

\~ould be in direct support of GOS pr:tor:i.ties. and ,"ould involve 

a major coordination effort .. ith other donors. It would mean 

empllasis on the Fleuve or Casamance regions. or both. It ,"ould 

be direct mainly at increasing the production of rice for domes­

tic consumption. 

2. Dl'lland Farmiu£i.: An emPhasis on dryland farming would entail 

research. training and other services in support of diversifying 

and increasing agricultural lJroductiol1 in rainfed areaso It ~!Ould 

probably entail a number of sms.ll and medium-sized pro.iects;; con­

centrated in the Peanmt Basin, the Casamance and possibly Senegal­

Oriental. 

3D SUpport for Privat~: This stnategy would support 

private agro-business as well as int:Uatives in other secliltllrs, 

such as small industries, light or intermediate manufacturing, 

and connnerce o It would seel, to attract American private invest .. 

mont either directly or through OPIC and would sponsor American 

PVOs such as techno serve Or Partners for productivity that 

have concent,.ated on assisting private business in developing 

coun(;rieso 

000 
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40 Balance of Payment and Budget Sup~o£i: The purpose of this 

strfltegy l~ould be to respond directly yo the j.mmediat.e econonic 

crisis in Senegal by providing the GOS direct assistance in mee­

ting the foreign e)cchange and local currency costs O\~ its develop­

ment inves'~mentso Instruments might include a: coromodi ty import 

progJ9am, 8,3ct01" support loMf', snd Food for Peace Prog."atlls. 

5" !.nfrastrut;Ct.1!.re Insti tution-Eui1din~Env.ironment,~­

~: UnJ:dk~ direct l'roduction··oriented. strategies ("uch as 

)1 &. 2 qbov",). this strategy "]Quld seek to relieve inte:'mediate 

<C.onstraintg to increblse in productivity or p:;;"oductiono:J Programs 

might include road and bridge construction. training (e,go, ma­

nagement and technical personnel)" agricultural resea3'ch, tradel 

market cmalysis, and the lil<e. Environmental res0~\ration .>TOuld 

involve program" such as a reforestation/revegetation and 'ange ma­

"6!gemento It '.,ould also seek mainly to reliev:!> an intermedhte 

constl"aint to increased agricultural and livestock producti.·u al­

though certain forestry projects could also be directly prodl'ction 

>;\or hardl100d or firewood) o/."iented. 

6. Basic ne,,~: This strategy would emphasize social services 

and other meaaures ai~ed at directly improv~ng the quality of 

life among the pOOl:'o Included would be programs in health. lite~ 

racy? village waiel:' supply an urban low-costs housj.ng" 



.... 6 ,... 

It should be clear that t,hese strategies are neither all~inclusive, 

nor are they mutually exclusiveo It is HI,ely that US.UD/Senegal 

opt .for some mix of programs incol'porating several oJ: the above 

strategieso The real question is one of stlategy ,!'lmphasAI!.. loe" 

where the Mission "ill choose to place the ).'repomlerance of its 

assistanceo It is this decision that this PG~er anll the strategy 

analysis matril, all'" designed to assist o It shoul.d be noted also 

that tU.ese strategy options <l.S well as the ov",rll11 .1tratElgy" ana­

lysis matrix can be used in negotiating a division of responsibi­

lities \,ith other donorso Donors could divide If'~'lpoI18ibilitie8 

on Il reg;ional basis (each donor' taJdng one region'", \ a, sectoral 

basis (each donor taking a s"ctor. or one of the abwc strategy 

emphases). or \'lithin projects (each donor taldng 11 Ct,'mponent of 

a particular' project). ~lhichever way responsibilit"ies are divi<1ed, 

there should i"irst be some overall donor/G08 eonsemus on stra­

tegy emphasis, 

000 



CQNSEQUENCES 
, 

The rmqs of the matrix consist to four categOl'ies {,f, consequences 

of the adoption of the various strategies. Tlie fOUl' categories 

are, in turn, subdivide,d into discrete effects. I J\SVe attempeed 

to be fairly inclusive and detailed in the listing or econonic 

efi'ects, bu.t only illustrative in the liating of effet.ts under 

the other categories. 

10 Economic Co~equences 

iI. Effect on production and ineome 

B; Efrect on the Balance of Payments 

C. Ef.fect on the GOS budget/recu.rrent costs 

D. Sfreet on Employment 

E. Efrect on the productivity of 

10 Land 

2. Labor 

3. Capital 

F. Effect on Prices 

G. Effect on the Distribution of Income 

II. Social and Environmental Consequences 

the environment 

8. Effects of Health 

C. Effects on social StrstifJ.catiol'l and Sociocultural 

Behavior 

• '<;I 0 <;I 



D D. Effects on Women 

E •. Effects on the QuaHty of Life 

EIl o fOlitical.Conseguences 

Ao Effects on Domestic patron-client relationships 

Ill. Effect's en domestic political stability 

Co Effects on.U.S.-Sanegalesc relations 

Do Effects 'on the tlistll'ihution of powell' among regions 

IV. l!!!iel:'n~tional Conse<lue~ 

A. Effects'on Regional (West African) integration 

B. Effects in the United states (ioe •• acceptability 

in AID/W, Congress, among the publio, etc). 

0·0 
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IRRIGATED AGRICULTURE 

~ral Justificatioq 

Irrigation is most frequently' justified '~n terms of import subs­

titution and food security. In recent years Senegal has been 

only about 50. pp.rcent self-su1'fj,cient in the production of .1'ood­

~ains (less than 25 percent in rice). With irr.igation, ,it is 

'estimated that in ten years Senegal could increase rice produc­

tion fOWl'-to five-fold, thereby increasing the J('81tiq,,;tomestlc . . 
foo~ain supply/domestic foodgrain demand to 75 percent.· 11'1'i-· 

gat ion ~JOuld also greatly dec>"ease production risl<. thereby in­

creasing food security. 

Other eoonomic arguments in favor o:t irrigation are that it in­

creases tIle- efficiency Md 1;here£or9 the economic returns. to, a 

previously inefi'icienoy used resource - water; that it increases 

incomes in relatively low *ncome rural areas of Senegal (i); 

that it has high spin •. off· potential in terms of economic benefits 

in other sectors (eogo, agroGprocassing, .transportation, social 

seE'Vices, etc'o 0 0); and that it pr(llllotes regi<:mal economic inte~a­

tion (through the ~1TS)o 

(1) Increasing rural incomes is noot just an argument for equity 
but also an aJll'gument for gro~rth anse ;:1; is generally c0I1/ii<1@E'"ed 
that wwral incomes have a higher' Inultiplier effect th.;m 1ll''igan 
incomes. With the very poor" hOl~e"1"el('. the prcpensity tit· consume 
is such that the inoreased demand 1'e8u1 Hug i'rom increa~ed income 
nliSlY not ba offset by inc;.'easeu savings. a si iuation that could 
lead to hit'~her prices I~ith little or no growth in output, 
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Effects on Production and Income 

The potential increases in Jlroduction stemming from irrigation 
, ) 

are substantial, Currently. less than 20Q.OOC ha are being culti-

vater under irrigated conditions, Full water control fro~ Diama. 

r·lansl1tali and other dams ~lould create more than 200.000 hi> of 

11!'l!'iguable land in Senegal. Perhaps 50.Coo ha could be brou'~ht 

under cultivation in the next 10-15 years. (1) 

Output that could be expected depends to a 'large degree on as:'!lillp~ 

tiOilS concerning the technology to, be employed and the crops ''1;" be 

cultivated, The most i!llportant cx'oP. of course. will be 'rice. b1.-I: 

significant increases in production can also be expected from smh 

crops as cor~, millet, sorghum, sugar and tomat@a~,as w~ll as £Tom 

lives'd;ocl(o Increases in production along the Senegal ZUver 111"111 

stem mainly from increased land under production l~hile in Casa-

mimoe, production increases will stem mainly Krom intensification. 

Yields per hectare fora single rice crop 11lHl range from about 
, 

2.5 m't/ha to about 4075 mt/he., depending Oil the type of' I~ater cont­

rol techni~ue and inputs employed. However, with the possibilities 

for double cropping offe/i"ed in the middle valley, total yields 

could attain seven mt/hu. 

(1) This is only one-half of official GOS projeotions, but is 

oloser to,the prOjections of the IBRD and hthe~so 

000 
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,Combining the above estimates o£ 'increased acreage and yields, 

it is possible to roughly calculate an aver~e 4wnual rice out­

put of 200,000 !)It per year by '1990-95 plus p"rhaps 50.000 tons 

for other c:rops~ In 1978 prices, the annual values of this i;n­

crease in production call be estimated at about; $100 milliollo 

Calculation of the private and social returns from the invcst-' 

mellt in irrigated rice diff'er a great deal depending in the 

8S6mnptions and methodology used by the analysi as well as on 

the type of technology employed o ~!ost anatysts agree, that pri­

vate returns will be snbstanj;jally greater than social returns 

ZOl' almost all technologies due mainly to net sllbsidies ~.n the 

direction of the producer (1)0 Analysts ~lso cou:mr that llabor­

lintens.l.ve. participatory technologies, such as ace used in parts 

of the Middle valley and the Casamance, half" gre'iter peturns theml 

the more capital-intonsive" state farm technilil\ues employed in the 

l?eUae The choice of technology social profitability also depends 

on collection and milling techni~ue,.distribution point ,and rice 

quality: social profitability has been found to be inversely COr­

related w!tIl 'public milling and distance from production to M.s­

tribution point. It appears that Casamance ril:e is potentially 

competitive with imported rice in Dal'8Ir. but Ht current factors 

C,osts and us~ng current technologies i.hereas lluality and cost 

(it) However. when rish is quantified amd tae't'~J:d&:;' in to the 

<3qllation social plrofitabHity is increased" 8(,13 Cathy Jablon. 
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£actOl1'8 combine th Fleuve rice is too Inlpens;\ve to. complete with 

imports in the maior ·Dakar.market. 

Estimates of social profitability range :fl'om extremely pessimis­

tic = i.eo, negative returns from almost all types or irrigation 

techni~ues (Framzel. Tuluy) - to reasomi11ly opti.mistic - " to :1.1 

percent (Gibb) -- 'Oll' even pptimistic ,.- '17 percent (Er.o\m). 20 

percent (Balcel PID). Much depends on the a ..... alysts' S' time pers­

pective as well as .om more .technical asm.iI'ptions· such as in­

ternational' commodHy prices and the opportunity cost"i or"labor. 

Mother extremely impOf('tant factor is how· ',he ;ini til11 costs of the 

ClrullS azoe treated il1 the analysis. The [~h',joo analy,1i~ wlitich 

became the basis of the eCQnOll1ic assessment jn the '6Mvs II'ID, 
. , ........... 

thir'eats the costs of Diama ana~anantali as ",ll,mk costs". the -, 
amortization of lmich is therefore, not eslen.sted in the 'fR.it. 

The Gibb analysis shows a positive rate of reh\"n but only &i'ter 
I <.; 

discounting the investment in the dams ovm:' a jllricd of fifty' 

years. It net social profitability is 10 perc en and' if t<~e 

total value of output that can be elcpected from \\'19 dams (l~ost 
'" of l.hioh will be from irrigation) is $100 milliol1 per yea!:', 

(1) The analyses cited here are not strictly eom~'l1'ableo B1DDMI'l 
8.nd Fr.anzel analyse only one irrigated f.)roject. T\luy does a Ilom­
pmrative analysis of several types of irrigat~on ~~hemes, Gibl 
analyses ,returns to the overall OJII1TS investment i'l irrigation. 
Iltowevell', the results illllstrclte the wide range of ,!isBgl1'eement 
over the socioeconomic wisdom of investment in i)('p~ationo 



then·8. simple calculation ShOVlS that it would take 80 years to 

tully lrecoup the $800 million that is now seen ,~s the Senegalese 

llrivate figure for the dams and associa.ted inv\3stmentso 

Houeve!:", this estimate, like the ones' cited pNviously. is sub·· 

ject to so many "guesstimate" assumptions that )lerhaps the only 

rel!9.sonable conclusion to draw is that the econmlic returns to the 

investment in irrigation are simply unknowno tlh<lt is known is 

that j.nitial investments. as \~el1 as contil1ue(! operatior:s and de­

pl'ec(lation, '",ill be extremely costly by far the most costly .of all 

the strategic alternatives to be analyzed in thill papf!l.'Q Poten­

tial returns, p&rticularl;lr from rice and other Cl'OPS, ,u-e also 

very high., but ",hathOl' the returns will compcnsatll adeqmntely for 

the CQsts of investment is still an open question'J 

.~~E~: i 

E~pl~io£: Increased output will be substantial, but social 

returns '1ill be 101<, perhaps even negative. 

, '0 
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Effects ~k1 the Balance of f'a;yE}ents 

The effects of irrigation strDtegy on the Balanc13 '.If Payments is 

closely related to the foregoing discussion on social profitabi~ 

lit yo 'ro the e~.tent that the investment is proZ:1.tabJe, there will 

be "'positive effects on tho balance of payments; to the extent 

that it i8 lli."UprofHab:ke, the effect on the hulunce of j.'aymen'i:s I~ill 

"De ,LeSS favorable. oven negat.iveo The reason for this 'l.s 1;he velPY 

large l)[.'.rt that t'orc}ign exchange plays in financing iniiial irri.,., 

gatiou infIT'~structt1re as well ac its ongoing opel'ations ,. 

On. 1:~he positive si~c of the leclger~ the benefits of' irrigation 

c1ill oome almost entirely ,",rom the import substi tliltion eilfects of 

l'."iceo V3ry little that is produced by irrigation ~lill be exported 

'.tomatoe~, coula be a minor e~~ception)o Rather. the positive effects 

.Jill come fr~m the reduction of imported rice as increased quanti~ 

tios of domestic rice are l)rotiucod. The value of this import subs­

titution .Jill uepend on a number of factors. the most important of 

1!fhich ~lill be the equilibrium pr lce for domestic rice at various 

distribution pointso At present, domestically produced rice (even 

after it is bl'oken) is able to compete with imported breI,en rice 

1111; mm-kets very close t.o the points of productiono Government pricing" 

policies (eogo, input subsidies or consumer price subsidies) could 

of course, make uomestic i'ice artificially competitive with imports, 

"i}u,; this would entail a SUbstantial burden on governmental f.inances. 

000 
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Without such pricing policies, it is estimated that the im)lort 

sUbstitution value of domestically-produced rice would range from 

f.J30 ~ 40 million over ]ler year (at current prices) over t11" next 

10~15 Y€'m"so 

On the negative side of the balunce of payments ledger is Ihe 

cost of the investment in irrigatiollQ It is estimated that 80 

to GO perccnt of this investment will be required to pay fo."' suell 

things as construction zquipmcnt, pumps, fuell and of course, the 

components of ille dams themselYes Q Over time, irrigation will cou­

tinue to re~uire large outlays of foreign exchange, particular:y 

for maini")nance, repair and replacement if imported equipment, 

anu for fueL It is instructive to note in this regard that Sudan., 

wh:i.~h has some 50 years experience with irrigation, is currently 

in sevel'e balance of payments difficulties, almost all of which 

can bs traGeO to the increased costs (especially depreciation ~d 

lani.l fuel) of mainte\ilming its irrigation infrastructure, 

The Imllualized foreign debt obligations that Senegal .. ould entail 

to eunortize and maintain its investment in irrij!;ation moe difficult 

to estimate, To take a stab however, it could be argued that if 

Senegal's Tot,!l credits in foreign loans for irrigation are, say, 

$500 million at. sof1; 'terms over- 30-40 years, then annual external 

debt service ,~ould be in the neighborhood of .$ 20 • .:3~ million per 

QQO 
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Comparing these estimates of foreign exchange savings and forei§l1 

elwhrtnge costs. it can be seen that the net effect on the balance 

of pal1ncnts is motlerately positiveo However. the marg:ln is slim 

and could be swiftly diminished (or expanded) by sudden changes in 

factor prices (cogo, fuel)o 

§lsPlanatioll.: :J!'he overall balance .Jill probably moderately posi­

tive with import substitntion ef!fects outweighing debt service 

liabilities by $10 to $2@ million per yearo 

/' 

" " '. 



Eff<2cts on the GOS Budget/RecllM'ent Costs 

Since the implementation of projects in irrigated agriculture 

will be largely III government responsibility the rapid eJ~pansion 

of activity that is projectec\ for this sector will inevitab2y e-fl-

tail large increases in expenditures from the il:overnmeni;i!ti:) ','rdi~ 

ne.ry budget (1). The main cate:corics of expenses l1ill be "l&l,i~ 

nistration (couts <&1.ikmcmlrenHmt), maintenance, Bahsiuies em :1.,,-

jput3 and fina.nce char~c® .... Az lQr!~er areas are brought unde." &!v,>rJ. .... 

Gated cultivation, cartain Olconomies of scale might be reall;;;ed 

in the administ,l;"'ation c2;:;2gory~ c~ste per hectare in the othsrt 

categories, by contramt-, \iould he unaffected directly by incr,,-a~ 

seG in l~nd undsr cultivation" 

A<lministl"atioll costs \dll be greatly affected hy tile type of ~fatei' 

control and perimeter organization strategy usedo Available 

evidence ShO~1S that tbe small, high-f",rmer-particil,)ation peri­

llIoters &'s much. less costly for the admjnistration thalli are tho 

iarger, state-farm~type operations, Accoruing to Garrity> admi­

nistration costs in 11:)78-79 on SAED' s largetl pe;rimeters wer'e' 

55,000 fore per hectare. whereas ,on the small perimeters they 

"ere only 29.CDO FCFA per hectare U). Assuming a more rapid 

expansion ".r 'Lil(': small than the large perimeters and IiilCllounting 

"'-{n~~hCUrCa"!je point;,o out l~i:.at ,!lhoreas governments end other 
'n"';'-{ . <,r_' ,~''''<;'' d.i""-~inr.u5.,n f'"o·· n "',...·~m:mt.;nA· 'J1!):int of vi at'll: bet~lleen 
;~~i;:·;~.;:~~· '~~:~,zll~;~;}t ~;' ;::-,.:: Ii :..~~.:;~~~t:·I~;{~:~·'-"~::~p;n~~:t'~ure;' \J th~ distinction j.s 
,',=-.: • ::' }.'., "',.., '''"lP ':M':~ o<'~~'l~ ,..,:" ~',r ':..'Ji ~Ti!"~~~l 

-' " 
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projected to be under cultivat.ion w:<thin 10~'15 years would en-

tdl an administration cost of 1,5 billlion Fel'''- pel' year (m). 

Ot.hell"' costs are lTIOre difficult to "project hecause they will vary 

i\\ g~·el;lt de~ll <lccerding to tIle effective subsidy the state allows 

for inputs {<!Jogo. fert:tlizel'" \~ater) and services (e.go, land 

prepl • .r<J ti on" pump me"intenance, etc ••• ) Hmifever, \~Ci~l{ing fR'om 

Garrity' , .. fig;ures OIl the <li'ri!iion <oj' primary ej'i'ects on value 

!Mldod (p. ;58) it can be esUmated that the other l'ecurren~ costs 

would be about equal in vulue to direct admiu:i si:ratioll costso 

1'his would Iiildd, "thsi'efore, another :l,ri billion Fel;'.!! to the anllual 

biH for .19_C!.il.00.!!.J"<. bE'inging total recurrent costs to F ('..FA :; 

M.lliolll (about $1,5 million) per year. Thi.s sum can he compared 

to Garl'Hy's c~lculations of "1.978-',9 recurrent co."ts for irri­

gation of CFA 200 million {$ 1 milUon)o Over a period of 10-15 

years, this brings the GOS recui'rent (;.081; burden very close to 

the estimated toUl investment, ($500 million), meaning that fo~' 

every dollar of investment oXllentiitul'e, n'~<ll'ly one dollar of pubH.c 

recurrent expencUture will be necessary to maintul"ll the investment. 

It :1.101 difficult to see ho,! puhlic revenues generated by this invest~ 

ment (direct and indirect t.mes) could compensai;e for this c,~st 

burdeno 

Ewaluation: ,,'" _. __ w.. ___ • 

Explanation: BAED Il\l1d other public ami parapublic organizat:i.ons 
and act.ivit:i.es ,,dB have to be .heavily subsidized to sustain them­
!Jelves. The tax stlr'ucture if; now such that the :i.rrigation sector 
,1i11 g.,nera-oe v.,ry Utt.le ill the way oj'" public reV;;lllues. 



Errett on Employment 

The investment in irr'igation Will halTG a lill'ge and pos:1ti\'e im= 

pact on rural employment. Each hectll!'e of brig-atei! lE1J1d employs 

,two or three persons depending on the degree ot mech611lizatioA -~ 

thrOllghout the l'!gricultural yem'. Thus, it can be seen that 

50.000 additiona! hectares of irrigated ';ft)land would cl'eatll , em= 

ployme~t for 110.000 to 150,000 people. In the two regions affeo­

ted by irrigation. it is estimated that the active labor 'force will 

be 95,0.000 (380.000 in Flemm and 570.000 in CasamancOl) (1)0 

Thus, :irrigation can absorb a significant percentage 'Jf th:ls labor 

f.orce. 

The. costs of iob creation through irrigation compare f~vorably to 

costs in oth~ .. sectorso The World Banle estimates that costs less 

than $2.000 (1978 prices) to create a job in irrigated agricultureo 

The cost ot job creation in industry, by compar;i,son. ranges frOli1 

$13,000 to $175,0000 

!llV~~uation: ::; 

• 

l£mlanatiori: The, number of jobs created will be signi" 

ficant on a reg10nai bamis and not insignificant on a 

national iJ;9lsiso 

----
(1.)0 It is estimated that, at constant fert:i.Hty, the active labor 

.force in Senegal will be 3.8 m:i,llion by the yea<' 2000 and that 2 .. 9 
Mlllion nm,.; jobs ~IilJ have to be created in the years 1995=20:1.0, 
(RAPID, pp. 10'1 12). The Fleuve region hail about 10 percent of the 
popUlation oK Senegal. Casmnance about 15 percent. 

-- -"~, 
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general Justification 

Investment in rainfed agriculture is generally justified in ,terms 

of its e£tects.on rural incomes. overall production food self=sut­

ficiency and foreign exch~es eru!'ningso It is estimated that 65· 

percent of Senegal's active labor force earn their living from 

rainfed farming. Overall, agriculture (excluding livestock, 

fisheries and forestry) contributes about i7 percent to Gross DOMl3-

tic· Product and to Value Added, a percentage ~hich has held remar­

kabille steady sinde independence (i). By far, the two most important 

crops produced under rainfed conditions are m~llet and grounduuts, 

together these crops constitute between 75 and 80 percent of the 

total value of all crop productiono Millet (sorghum) is the staple 

food of rural senegalese outside the rice-growing areaso 

And groundnut products· continue to be the main source of ;t'oreign 

exchange for the senegalese economy. (2). 

(n. Most walue <A.dded in the m'op sector has come so far from 
rainfed. rather than irJt'igated. agriculture due to the nascent 
state of development of the lattero . 

(2). H,nrever, betfJauso of the poor groum1nut harvest in 1979, 
fish pl'oducts may. for tl~e first time. overtalc" gK'ounoil1ut prfP­
ducts :1.11 tonlls of expep1;· )Taitte • . , ' 

000 
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~£ect on !?roduction and !l'lCOIU", 
1'\ 

• 
The prospects for increased output in rainfod ag~iculture may be 

charqcterizad as moderate to good. !-Iuch. of course. will depend 

on the climate; over the last fifteen years? thertl have nearly , 

as many bad rainfall years SlJl! them !lave been good. But _ell alao 

tJill depiind on reorganization and 'po.l.icy changes within the seotor. 

Students of the SElctor are in'general agreement that significant 

'increases in output could be r~ali3ed by a series of. relatively 

straight rori~ard policy changes. These changes would ine1ude a 

decontx'ol of the producer price of mill'et. e reduotion or. the 

effective tax burden on groundnut producers. an elimination, or 

variable (by region) reduction, on input subsidies (including the 

cost of credit). and decentralization and less monopely control' 

of input supply. credit and marl,eting. The overall e£fect of these 

measures, it is generally agreed. would be to increase ,producer 

incentives to' put more land under production and to adopt bigl1ior­

yieldeng input pacl<ages. with no reduction. and ,robahly even an 

i,ncrease. in ~overnment revenues from the secto,'. 

Donors \~iU have little influence ~beyond powers of persuasion) on 

th~ adopticn, of these policy chang~s ~ince they depend more on in­

ternal po!i~ical forces than on outside resources. Yet it is the 

"investment" in these policy changes that prClllise the greatest 

rstm'lll to the sector. By comparison to the returns that' can be 

Il'xpected Oil these "policy investment". most obsel.'Vsrs agree that 

the short and med:lun! tem returns to other types of investment in . 

•• 0 



, 
Ct3 acctor - 0"[;.0 lI'ooco."'C:', eVolimi.n!:to intl'QotlC'l.lcte:>o' QC'.'O!~ 

. ! 

7cnt, toohrtical IiIssistCl"-CO ..... WSll bo r;:crSiuol. l>N~ttctiOh le.~ .. 

kesos that Glost obaoU'r:=oJ:'o oonoidC£, cptwl (Sivon c:urll'ciilt clI::1cnei!i'llc 

1lI1owled(;e md Senegal 0 0 nQ~\In'.:l1 c.ncl hu::on I'CQUUlt'CO enlilmc:cntoj _0 

olreatiy developed ~d f'tIII':!IOll's 01'0 already f8lllUilU' witb thm., 

In place als'o is basic 1nfl'Ii\I3tructUl'G - soscmbly ot OJIklal trae­

,tion. equipmentn warehouses fol' input distribution. and harvest col· 

leciion~ ,extension and edministr~tive services. etc ••• There is 

still - tor most 01' tile ma;Jol' 1lI'000ga'owing areas. There is still 
, . . , 

rool1l t~ ,,time tuning of tllG, tGtchnology and foil' improvements, i~ tbe 

et!'ict:leccy of input de1iverYn extension. marketing and a6ministl'a­

tion. but no one belicwes that such inlprovements - hClWllver laui1&­

ble ~- will by tkbmselves (i.e •• without the policy cbanges montio­

ned above result 'in large-scale increases in in~ut. The fore-

, going arguments should not be contruod to ,mean' that. ,donor inputs 

will ~(lt be desirable 01' neoessary in t!l~ ll1ain;ed sector. On t1i~ 
contrary. it is lilt91y tbat donor investment will 'be necess!ll'y 

for ~ometime to come simply to maintain current levels ot output. 

~om an econemic point ot view. moreoVer~ investmente in the rain-

,ted ssctor maRe samsa bocaueellJ evon with nO absolute grot.rth~ 1"610-

Zed agrioulture remaine ~otit&ble from botb a private and social 

point of view ~;,; more protttable than il'lrigated !.1gIt'icIultmra. (10. 

(1) The gene~al consensus emong ob~3rvers seems to be that rain­
fed agricultUl'e has a higl1ell" net social pl'ofitai)ility titan irrig;a~ 
ted agricultureo BrOIm calculates an 18 percont return to tbe 
SODEVA cereslG pl"ojecto Tile World Bank estimates that reinf'ed agri­
culture returns about ao percent compared to 10 percent tor irri­
gated agriculture. 

i 
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mo:r0 land und0.Jr c:uliivatio1U~ The second ~:!il1 be th~ J.::d;:~ 7"-:~~.; 

.·.~Ztect~; oJ: jolJ c~~aation in industries and services tha:\'~ ~·(L1,~. '!X'; 

ne~ded to handle the increased production, 

Over the next jl@-:15 yem'~ it is projected that to'2.~.;], .lli"'f.~U 'u.~delt" 

cultiva.tj on 'It'ill bc' axPand by about 4S0{lOOO ha? (11'P:D~fG:D :-1,': 

gr'oundl1UCL'j~ :5O'Q:})OOO ~.n millet n 5{'a~OO in diverse Ci"'~!~,~ i71c~n.~~:L~l;)t.G 

~trttonQ) I.t :i.e esi;i.!r.at,ofl..'u that on.;) person is abl~ ttO.1 t-:crk ~".':::;,;;~·,'J,!,~it'~ 

te~Jl'\~1in? dlttgree or., m~ehnrui;.;.g.."tion:l (:tCI .. ) .. 'l·a1cing~ ~\h :r..7$~age !~f 

:&.:32{,) lha per ~.\t1or'kar~ anu &(ldi~:ional ~50s,OOO h. .. 1i! t'Jr:',YUld c~~eat·::: £nll, ... · 

time $mlJ13..I1;'Yinen~·. (lUl"'iIlg the ~.~l!'icultu-i·:Jl season fo7' about 5'a~'IJ5ft:Ql 

l.]en:ple!;l 

IrH:li['e~tly\) it is. osij.lM:·:t(9~ .that :~ncreC1.sed Ot7tPlll~ Ojot:-: f~',}~,1 "~c,r 

land;::l as '.11011 c;.:) fw{',~:;~ :llrM~lr~8\S0d ;r:l.~lds) 'Houlc1 (.!l'"~e.~;I~ ):'Or,OG-': vC', 

20~OGO r.l.C:%" jobs in ~11C;,1 sc.~oi1:da1'Y and te:tc't,iary ~:.tr""a~IE ar:, tr00~~1i;::. .. ~ 

po:rterfd.o!1 v c'Omm$I:!:~CI!!'!l grmnHli.1ut pr\!n~essing'J mille!':. ~i11:~.ng~; p.;~ ::T'<:;Ji\'~< ... 

and ':11'~)!l\;.'I':'~g~1 Gr~cQ iJ...1tbou,gh t.hC'~ Iffl'tmber of'! thcr:Eh9 ~~€~b;;:; i.e ~;d.i~~~.:~ "1,;J,i7!1 

cGmpru~,1'~\d to th;,:; 1'l'timQ::.11t" cr0c-d~sd 5,n t;1;'?' pr.:lm~"'y ~0C t.o!'~. ·.t~;r,:; .:; ;:.,cc~ .. c~~.,..;· 

8.!nd tcrtiar'Y jol'ill~ at."'.rJ pr'GsumlZ;d '~G be ~nore p~odu~~t:r.v$o 

E:'~~la:~CitiO!!~;: 'rh(~ ll'>Ei.inr{~d Qf:c:tOIr' ';;;ill c(').ntiitZli:.<Z ... _.". .... _ .. , ..... -~._" . 
t.o h,:! th,£}: pl"~iJn,g;l ... jr {;~'G'Lu""eo of '3mpI0~V ,: .-'j?'~' 

~,,?(Jt· 'l.h~ S(~n~g8'.lose t'J~)l"l{ ftt1'l'CO,-, 

L_. -____ , .... __ ._' _____ .•. __ . ______ . __ ._. _______ . ____ ._'. ___ ... _",' 
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tlvxt would directly increase production end income\) th~s $",J["D'~::"b~ 

ltTO!1 \.d fj nance programs designed t.o relieve intermediate constraints 
t" pr,:,(luction. The generilll srgument justifying this strategy is 

" 

I,,:~;~::";. in the long-run\} incr<:~ases in p~"'oduction and incv:1£ ':''Ai1 

on].:'!' be realized if these int'3rr::~ec2i0-te constraints are r.6rrr.'jV'0(.';l 
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