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PREFACE AND SUMMARY CONCLUSIONS

Over the past fifteen vears, the foocd =situation in the QMVS
countries of Mali, Mauritania, and Zenegal has seriously
deterinrated The ratio today of domestic grain production to
total grain consumpticn is .83 in Mali, 19 1in Mauritania,
and 62 in Senegsl -~ much lower than during the 19605 and
approaching the levels of the 1972~74 drouight years (Clark G.
Ros., “The Deteriorating Food Grain Situation'ln the Sahel and A
Program I~r Grain Self-Sufficiency by the Y=zar 2000", AlD,
December 1982 . In addition to the decline in per capita
production there are alaso large year to year fluctuations due
principally to variztions in rainfall This 1nduces great
concern among farmers 25 to whether they will be able to feed
themselves and intrcduces uncertainty int:c gcvernment planning
for the allocation of scarce {areign exchange to focd imports.

The probtlems of increasing fond production have not proved

tc be particularly amenable to saolutica Although constraints on
the availability ¢f investment funds may heve dcceccunted for some
of the diff{i ulty (Ross, p 13), more fundamental causes have

been (1) th= lack of a viable technical oackage for rainfed
foodcrop cultivation in the zone with Jess than 800 mm of
rainfall and (2) the extreme difficulties expetlenced in trving
to develsp 1rrigation along the Senegal River witiout the flow of
that river being rcgulated A scluten to the first problem will
require much more investment in agricultural re_earch, though
this is unltkely to produce substantial results for ot least a
decade «Carl K Eicher, “Facing Up to Africa’s Feod Crizis "
Foreign Af{fajirs, Fall 1982) The soluticn to the second problem,

however, is al hand

With construction of the Manantali dsm scnheduled for
completion by the end of the 19805, the situation vregarding
irrigation in the Senegal River Basin wil) be substantially

changed . This will permit relatively secure double-crop
irrigated cultivetion to take place over an area of 250,000
hectares. The ability to Jrow  two Crops Fer vear will

substantially increase the profitability of irrigated cultivation
and enable resvurces to be more fully uwtilized, thus vreating the
potential for increased food production In eaddition, the
availability of d technical packege far irrigated production
using high yielding seed varijetiesz and fertilizer will further
increase production of foodgrains. Equally 1f not more
important, this production will be much more =zecurs than that
resulting from rainfed cultivation in this area of highly
variable rainfall

In planning for the expansion of irrigation, it is important
to consider the alternatives that are availeble at any moment in
t ime . In particular, there is need f{or a Jong-term comparative
econcmic analvsis of the returns to investment in irrigation
Versus rainfed agriculture when investment is snvisicned to take



place over a4 period of decades This i: the subject of this
report.

The analysis was carried out using & COmpuUter simulation

mode ] described in the text of the report The mcodel is based
principally cn the ecunomic and financial anealysis 1n the Project
Paper for AID’'s OMVS Intejrated Development Project (IDP) Use
was also made of othszr prcject reports, such as the World Bank‘s
appraisal of its Croundnut and Food:orop Froject 1n Mali These
reports were cvaluated and the resultis Werz extrapolated over the
Middle and Upper Valley of the Senegal River The Lower Vailley

and Delta were "excluded since there i3 as of vyet no concrete
example of an e¢conomically viatle irrijation zcheme in that zone,
and it Is 1mpcssible just now to say what such 2 scheme would
lock like if it were to be develorcy

Both rainfed and Irrigated cultiveticon were prijected tc the

vear 2010 tn terms of hectares, number of farms, production
benefits, and costs Rates of expansion were hypothesized based
on anticipated maximum ratec of training and supervision of
eXxtension a&agents Investment capital was left unconstrained

Costs and benefits of the stream  of Tnvestment were then

calculated and :internal rates of return were cbtasined

The results of this analysis suggest that tnternel rates of
return are substantially higher for irrtgated culiilvation than
for rainfed production. The rates {or 1rrigation vary from 6
percent in Bakel to 23 percent in Pcocdo: u=1nyg manual techniques,
and from 18 percent in Corgol to 31 per.=nt in GCuidimaka using
animal tractiron. Rates of return f{or 1a21nfed cultivation are
negative everywhere except Cuidimaka in Mauritania and in Mali,
where they rise tc a maximum of 1 peércentl using animal traction

The lnternal rates ot return for 1rrigjated cultivation
include the eftect of improved security o f production as
estimated in the Project Paper for IDP Wirthout this effect,
rates of return vary f{rom -7 percent tc 15 porcent fcr manual
cultivation, and from 11 percent te 23 percent for animal

traction. Overall rates of return will, of course. vary between
those for manual cultivation and those for animal traction,
depending upon the pace at which animal trection iz adopted In

any =2vent, rates of return for irrigation are. almoot evervwlhere
superior to those for reinfed production #xcept in Mali, where
only the rates of return for rainfed cultivation have been
calculated. This is because the opportunities for improving
rainfed cultivation in Mali are relatively 3zsd  and t he
possibilities for extending irrigation there eare limited and its
costs unknown.

1f irrigation 15 pushed vigcrouslv 1n the vears to come, the
model projects the development of betwesn 58,000 snd 153,000
hectares by the year 2010, depending upcn what combination of
manual and animal traction technigques 15 ussd This will absorb
the existing population of the rzgion, as well as its growth, but
will only begin to require immijration fi1 -m sutzasde the basin






COMPARTIVE RETURNS TO IRRIGATED V3 DRYLAMD AGRICULTURE

IN THE SENEGAL RIVER BASIN: MODEL RESULTS

1. INTRODUCTION
1.1, Purpose

The purpcse of thisz study is to prezent to policymakers
pPrcjections of net returns tov z2lternatijve Iinvestments in the

Senegal River Valley Specifically, AID/RBLO charged the study
“to compare the Investments for irrigated development planned
within the 0OMV S development plan to year 2010 with pcesible
alternative snvsotments for the develcpment o f rainted
agriculture during the same period " (RELO-DR-63-017) The model
developed will zerve a3 a4 companion pilece to the USAID/0OMVS

Integrated Development Project Faper (620-0621) putlished by the
USAID River Basin Development Office 1in Dakar

1. 2. Develorment of Mcdel Scale

Although the model diaws extenzively on ecenomic, financizl,

agricultural and tociological data precented 1n the IDP
supporting analyses, it does not apply dir=ctly the numter of
hectares proposed for develcpment by the praject 1n each of t he
five specific project sites Nor does 1t take ints consideration
the number of alresdy existing irri1gation perimeters Rather, it
develops a rate of expansicn of proijec interventions which is

independent of specific donor proposals.

In this wavy, the model 15 somewhat unique. Instead of
accepting a given level of 1nvestment and extrapolating from it
to levels of benefits, 1t projects a realistic rate of

involvement of farmers in new 3gricultural development schemes
and then calculates the residual capital Investment necessary to
support such an expansicn. The results of the model can
therefore be analyzed indepsndently of specific donor activity
levels.

1.3 Marginal Benefit/Cost Methodclcgy

Analysis of possible production scenarios has been
performed both for improved rainied agriculture and for irrigated
cultivation using an incremental apprcach In each case, an

existing level of traditional ayricultural activity is used as a
benchmark against which to measure increaced production and

costs. Only marginal returns and costs above and bevond those of
the traditional system are analvyzed here Zuch an  approach
differs from the IDP Economic¢ and Financial Analyszis which trealts
irrigation 3is a new activity in the projec-t area, and does niot

subtract out the net returns tc traditionz] agricultursz.






homogenous zones. One of the most criticzal factors to affect
agriculture, rainfall, varies from 300 mm per v2ar in the Del ta

to 900 mm per vyear in the Malian Upper Valley Resource
endowments, patterns of social srganization, <oat preg2ctions and
ensuing calculations of retes of return all tollow similar
degrees of variation Therefore, the trade-oif{s between improved

rainfed and irrigated agricullure must be analyzed separalely for
each zone.

2.2, Ten Administrative Zones

Followting the methodology employved in the Gannett Fleming

report, "OMVE: Assessment of Environmental Effzcts si Prcposed
Developments in the Senegel River Basin, " th1s model breaks the
basin into ten tones corresponding to the ten administrative
units contiguous to the river They are in Senegal, the

departments of Dajana, Podor, Matam and Bakel., in Mauritania, *hs
regions of Trar:za, Brakna, Gorgoel and Guldimaka, and 1n Mali, the

circles ot Kaves and Bafoulabe Dagana and Trar:za are defined to
comprise the Lower Valley, Podor, Metam, Brakna ant Gorgel make
up the Lower Middlz Valley, Bakel and Cuidimakz are 1n the Uppel
Middle Valley,; Faves and Dafoulabe comprize the Upper Valley

Though not 31 perfect reflection of rezlity, the Mauritanian end
Senegalese Zones ére petired up 1n order t o permi i simplified
application of farming systems data wh=n available on one 3ide of
the river but not necessarily the other Accordingly. Dagana and
Trarza are seen a: caunterparts, d3 are Podoer and WBrakna, Matan

and Gorgol, and Bzkel and Guidimaka
2 3 Restriction of Maxdel Scope

The two ZONEo of the Lower Valley were excluded from
consideration tor two reaszons. First, 5ince the polential {or
improvement of rainfed aariculture is clearly lacking, it makes
no sense to per{form a Joimparative exercise 1n lhat regicn
Clearly, Wwith annual rainfall of 250-350 mm. the only possible
investment alternative to expand agriculturzl]l polential in this
region is through 1rrigation Second, due to the exlremely low
rural population density (compare the 197¢ f1gqures calculated
from SONED, "Modelisation des Prix Aaricoles, Rapport de Fin de
lere Phase" -- Dagana 9.2 rureil population/kmz e Matam 51.0,;
population density is even lower in Trarza), such =7Zpansion woulid
most likely involve heavy mechanization Though complete data on
costs and returns to mechanized, 1rri13jated agriculture are
currently unevailable, Llhere i5 fairly clear indication that s5uch

a technique wculd bpe economically unprofitable, tHazan Tuluy ‘s
calculations of net 50cial protitabiliy cf mechanized rice
production technigues in Sszneqgal in Pzarason, Stryker and
Humphreys, Rice in West Africa, p 283 Thuz, the model f{ocuses
only on the remaining three river regicns Lower Middle, Upper
Middle and Urpper Jallevys, and zeven zones Podor, Matam, Bakel,

Brakna, Gorgol, Guidimaka and Kaves/Bafoulzbe

2.4. Riverine vs Noenriverine Population Brezkdown
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commodities ia plennsd cver {i1ve year. Tubcequent commodi ty
replacement ccates are lumped cVErlYy t1ve YEAT 5 therzafter
Operating costs are cal.ulated on a per t:1m baois and expand
continuously throughout the envisicened thirty VEATDLS as farm
involvement Incr2ases Total eutensicn coots are timed in the
same manner, that 13 directly linked to the rate of eXxpanslion of
farm inveolvement, and thus are continucusly expanding. In the
extension of farm returns in yeers 2011-2040, commodity costs are
no longer 1ncluded, .peration, extension and farm costs are fixed
at their 2010 levels
5.6 Returns to Imprcoved Rainted Agriculture PrOJect
The result uf such Jncremsntal benetil and ceat 2alculations
dare retez of return to improvements in rainfed éd1 lculture which
are negative in all zones except Guidimaks and Malg
dpg¢luding  Ipprovaments: Locludoing  Jwprovements
+u Nighe 1o Nighksz
Matam, manual negative ngative
Bakel, manual neqative negative
Gorgol, manual negative negative
Guidimaka, manual o 2 125
Kaves /B, manual 2008 6 o
Kaves/B, animal trzcticn 286 6 2 9
The nuniter of farnms involvsd 1n Lhe gproje.t erpanids until the
year 2010, after which time efurns are caloulated wilh farms at
full productivity A VS the first {1ve ars of each farm’s
invslvement In the pr.ject, the yield increments gchieved are
less tian shown on Talle 5 7
If niebé 1mprovements are included in the analysis, rates
of return lmprove drematically Hi jher Irsan prices in
Mauritan:a lmprove Guitdimaka & 1nternal rzte of velurn to 28 2%
with the azsumpticn 2f Imbrovements 1n niebe producticon compared
to 12 5% witheoeut In HMalt an 1mprovsd leinfed agricultural
package makes cconomlc s5ence. with en 1nlernal rate of return of
6. 6% using manual techniques and an interna)] rate of return of
22 9% using eanimal traction ltechniques If Niebe 15 intercropped
with millet/sorghum and 15 included in the Twprovements package
rates of return I1ncrease to 20 8% and Z¢ S% tor menuszl and animal
traction techiniques raspectively Tal les A Y through A.14.
present the calculaticns for ezch of the =-jx dnen
o IRRIGATLD AGRICULTURL
6.1. Scope of Irrigated Agriculturel Levelopment
The model, a5 developed and presented in this padaper,
depicts several polar cases of alternative investment scenarios.
One of these, improvement in rainfed agriculture iz outlined 1in



Section 5§ The Gther two scenarios  are prezented in his
section. Both concern the development of irrigated agqriculture-
one assumes continuation of manual techniques ind the other
hypothesizes immediate Adeption of eanimal tlraction. An
intermediate scenario bedinning with manual cultivation and
gradually shifting te animal tracticn can be devised as
appropriate, given the pace cof farmer learning

6.2, Technical Coefficients for Irrigeted Agriculture

All techni:ca coefficients which describe the irrigated
farming system in the various zones of the Senegal River Basin
are taken tvrom the IDP TZconcmic and Financiel Analysis In this

Scheme, yields imprcve initially somewhat, and then further after
51X years of an individual farmer s invelvemeéent in ths project

In most cases, the proposed irrigeted farming =ystem for
each Z0NE n the model iz applisd directly f raim the INP.
However, assumptions regarding the limit to the amount of land
available for development in :mall perimeters sometimes affect
how the IDP proposals are adapted. In the cesze of Brakna, Podor
Cropping patterns and level of development :-asts dpproepriate for
intermediate perimeters are applied Oulput 15 =valuated using
Kaédi market prices Developmenrt and input costs are applied at
an e2xchange rate of S CFA = 1 UM, In add tian, »ince  small
perime‘er land 15 close to exhaustion in Matam, the analysas

foresees all future development of 1rrirgetion th=re at t he
higher, Podcr leve] of investment, and theretore applies the
Podor cropping system as well as developm=nt and input tosts
levels In Gorgwl, the expansion of 1rrigeticn follows the
pattern proposed in the IDP Project Paper for Kaédi until 19990
after which the system and costs of development in Brazkna apply

In Bakel, costsa of development of the Collenga perimeter
envisioned by IDP are as high as Podor, which indicates that the
amount of land avajilable for less expensive development will be
quickly depleted. Thus, though the farming zystem proposed under
irrigation does not change, the costs of development are assumed
to be on & par with those at Podor by 1996 . Guidimaka
development 1s envisioned as it is in the Gouraye section of the
IDP. The lack of a viable irrigation development package for the
Malian Upper Valley at the present time led to its exclusion from

'this analysis Tables A 15  and A 15.a summarice irrigated {ecru
budgets. Yield figures reflect higher productivity &s of the
seventh vyear of a farm‘s involvement . It is the differences in
returns and costs between A 1S /& 15 a and A. 6. which are used

110 calculale returns to project 1nvestment
6.3. Cost of the Irrigated Agriculture Pzckzge

Project costs are all adapted from the IDP Project Paper ‘s
financiai tables. Consistent with the impraved rainfed scenario,
the costs of regional organization support, technical assistance
and supplementary project components are excluded, és well as as
the contingency and inflation line items Commaodity and
operating costs (vehicles, office &and technical equipment,
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Project stefi salaries, vehicle maintenance and office operation)
are applied from the propazzed USAID contribution lavels, a3
calculated per hectare, tec the number cof f(arms invclved in the
interventions )n this model in the same wey as we. done in the

improved ~aint=d nmodel tzee Sectien 5 4 ) In Mauritanie the
proposed levs] SUoravestment oz significantly Lhygher then in
Senega.. Extenzion cost: per hectare 1n ¢l) three countries are
the seme as thoie under an iwproved rainfed Fackaje The project
cost summary cr Improved irrigated agriculture is tc be found in
Table A 16.

6. 9. Timing ot Project Coots

The timing ¢f investments follows the same pattern as for
the improved rainfed package That is, coemmodity replacement
costs are lumpy eapanditures occuring once every five years
Dperating expenzes expand after the f{irst tour vears according teo
the rate of eXpansion ot feavm invaolvement in the project
Construction, irrigation vqQupment and exten.i.n costs  are
dirvectly linked tc the level ¢f farm inclvement continuously
expanding over tige

.5 Security Benctits and the Irrigated Agricullure Project
Included in tre irrigqeatad agryrcullure analvils is an

evaluation of the benetfits to improved f{21mer security as 2

result of the itntervention Using the cilne methodology as

employed in the ILP Econcomic end Financizl Analysiz, the value of
the reduction in varlance of average nel in-ozme i added to the
original net income stream In this way, the frequency and
severity ¢f drought cccurances and their eft=ct =n inzomes from
rainfed agriculture are dcccunted f{or znd reflected in the
relative difference in internal rates 5{ return between irrigzated
and rainfed agriculture

0. b Returns lo Irrigated Agriculture Project

The resuits ot the incremental benef it and cost
calculations are rates of return . trrigated agricultural
develonoment which are substantially highzr (h:zn those fcund with
improved rainfed agriculture Though the number of {srms expands
at exactly the same rate 1n each polar cacse., and though the
investment costs are much higher unde: 1rr1gation than under
improved rainfed, the net returns to inves tment yvield the
{ollowing internal rates of return,including increazes to {armer
security:

Manuz |l Animel Tracticn

Technique R qQue
Podor 23 PRV
Matam 16 2 2. 8
Bakel 7.9 J50h
Brakne 14 2 297
corgol 12.5% 7B
Guidimakae 11.8 30.9

14
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Tahles A 17 through A.286 present the calculations for all]l twelve
cases.

If the value of the increazed benefits lo security are not
added to the net returns stream, the follevwing internal rates of
return are obtained

=chnique Technigue
Podor 15 3 18 1
Matam 11 0 15 7
Bakel -7.7 le C
Brakna 9 & 1v 5
Gorgol 77 11 1
Guidimaka 5 6 229

Althougn these retes are below those in which the bensfits from
increased security are included, they are still higher than
returns to rainfed cultivaetion in every caze except for QGuidimaka
using the manual (but not animal tracticn’ te-huique

7 MODEL VALIDITY
7 1 Land
The model predjcts that by the yvear 2010 Seneqal will - have

developed 50,000 hectares of irrigated perimeters, issuming . 75
hectares per farm in Podor and Matam and 50 in Bakel using

manual techniques, ¢r 102,000 hectares, assuming 1 S0 hectares
per farm uszing animal tracticn Mzuritania, wilh a lower
absorptive capacity and zlightly zmaller irrigatad area per farm
(see Table A 5 ), will have developed necrly 15,000 hectares
under manual cultivation or 51,000 hectares i{ animal traction 1s
used . Such projections dre well within the 204,900 hectares

deemed easily 1rrigsblz by the lechnical report 1szgsusd In 19786 by
the United N:lions Develcpment Programme and the Foocd and
Agricultural Organization, "OMV D Etude Aaro-Pedologligue de la
Vallee et du Delta du Flenve Sencgal"™ (Rom2, . AG:DR/RAF/73/060)

This implies the tollowing annual rata o f expansion of
Irrigated area, by country

Senegal/manual Seneyjel/animal traction
.Years heclare; hectarss:
1-5 365 750
b-11 1095 2250
11-15% 1825 37S0
16-20 2555 SZ5H0
21-25 - J2E5 6750
26-30 4015 250



Mauritania/manual Mezuritaviia’/animal
tractiomn

Years hectar=z liectares
1-5 129 357
6-10 367 1071
1i-15 644 1675
16-20 90z 2625
21-25 1160 3375
26-30 1118 4175

The rates of ezpanzion implied here assume a significant increase
in managerial capacity on the part of national administrative
bodies.

?7.2. Population

Comparing the projected expansion of farm involvement in

Project interventions in Table A 4. with the population-bv-farms
eXxpansion in Table A 2 1t 15 seen that there will be a
sufficient number of farms 1n the project Jone, allowing for
natural demcographic growth and foreseeahble migration, until the
year 2005 (see Table A 29 for the compariocn 21 tarm numbers)

By 2010, the rete cf expanzicn of farms nvclued n project
interventions will exzesd the demographi. Frojectoan 1n 50me
Zones . It 15 likely, however, that migrztion 1nto the region
will increacse as a result of the Impl 3y ed profrtability  of

agriculture in the region and will compenscte for lhe Jap.

?7.3. Consumption

As stated in the ICP ICxecutive Summary wne of the
overriding ccncerns of the OMVYE states hoo been Lo invest n
irrigation as a means of decreasing the burden of foodgrain
imports on trade balances (IDP, Executive Jummery, I 2.) . To
see what impact irrigation would have on locel tcodgrain merkete,
supply and demand figures have been calculated.

Assuming a per capits foodgrain consumpticn f{igure of 100
kilograms in urban areas and 150 kilcgrzms in rural areas, Takble

A.30. estimates that 96 million tocns of grzin (primarily rice,
maize and sorghum) will be consumed on the fNensgalece 3ide of the
river, 95 millicn tone will be demande by consumers in

Mauritania and an estimated 9?3 millien ton. will be needed in
Kayes and Bafoulabe, Mali Ly the vear 2010

Tables A .31 , A 32. and A 33. compare thesze demand figures

with production projections under rai1nted and irrigated
agriculture scenariocs in Senegal, Mauritania and Mali (rainfeld
only, in Mali) . Under an imprcocved rainfed program, only in Mali
will the increased production meet consumption needs; ths

Senegalese and Mauritanian riverine region will not be self-
sufficient 'under such a program

16
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Alternatively, Irrigation in these tw>s countries could lead

to &en encess of foodgrain production cver consumption, thereby
contributing to grain neeis Jutuide the river bawin, by as early
as 1990 with anima! tracticn In Senegel cr =: Jate a5 2005 with
manual cultivation only 1n Mauritania By 2210, there would be
an export out of the region of as much 42 820 million tons of
grain from farms under z2nimal traction, 2 35 little S 189

million tons from manually cultiveted {sirms in Senegal and
Mauritania combined

8. MODEL SENSITIVITY
B.1. Base Cese Assumpticns

As stated in Secticn 4 2 | assumption: about the level of
traditional farm activilty will critically asffect retez of return.
For example, when intercrcopping of dieri millet/scrghum with
nieébe is azsumed in the existing farm systems of Podsr and Brakna
(thereby relsing the valuz o f tradit . nal prcductiaon and
decreasing net incremental returns Lt 1t11gation) raetes of
return to manual 1rrigated cultivatien =g 10 8%  and 17 8%
Wwithout and with security benefits in Pcdor, and S 7% and 10 3%
in Brakna The respective returns to animal tractizn cultivated
irrigation are 17 1%, and 20 3% in Podcr and 16 6% and 20 5% 1n
Brakna Clearly., the leve] and varitabilty | ex1s5ting
Production should be dccuratsly cpecified 1n Zuch a model

8 2. Timing of Projpct costs

This model allows for brcj)ect costs to be spread over time,
increasing gradually asg more tfarms are developed by the preject
Though costs do cutlweigh the value of Incremental benefits to the
system during the first few y28rs in any jiven z-ne. (hsy are not

designed to fall heavily in the first frve project vears Wer e
significant costs tsuch as tezhnical azsisternce) added to t he
budgets” early vyears, the relative profitebility G o irrigated
agriculture over Impraoved rsinfed agriculture would be

compromised .

]
ju

However, simply delaying the entire budget by {five or t
vyears does not afiect rates of return.

8.3. Rate of Extension Agznt Training
Varying the aljorithm which delerminss lhe pace of extenzion

agent training by the same percent acras: all zenes w2s found to
change absolute, but not relative, rates ={ return.

9 SUMMARY

9.1. Costs of Development
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Nuaber of Farms, Projected Rural Riverine Fspulaticn

minos Projected Farm Involvenent/Irrigation
Foodgrain Consumplion Estimates
Foodgrain Sell-Sufficiency Estimates under Improved Rainfsd Agriculture
Foodgrain Self{-Sulficiency Estimates under Irrigated Agricolture/Seneqal
Foodgrain Self-Sufficiency Lstimates under Irrigated Agricullure/Mauritanis

Project Investment Cosls: Improved Rainied Agriculture
Project  Investment Costs- Irrigated Agriculture/manual
Project Investment Costs: Irrigated Agriculture/animal traction
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A.1. Senegal River Basin Population Projections

{‘000)

%

{irowth

Zone Rate
Dagena

Rural 1.0216

Urban 1.0384

Rura) 1.0218
Urban 1.0269

Rura) 10218
Urban 1.0265

Rural 1.0215
Urban 1.0263

Total

Senegal
Reral 10217
Urban 1.0368

2000

174.95
260.49

2005

194.67
449



Trarta
Rural
Urban

Brakna
Rural
Urban

.....

Gorgol
Rural
Urban

buidimaka
Rora)
Urban

Total

Mauritania
Rural
Urban

Bafoulabe
Rural
Urban

TOTAL

SENEGAL RiVER

B*SIN
RURAL
URBAN

1

I

l
1

1
1

1
|

1

1.012
1.o12

1.018
1.0

0142
0165

0259
0267

0258
0269

0259
0267

0194

1.0305

......

1514.68

1680.71

1867.30

1077.55%

1314.8)

1004.25

1582.96

672 90

121061
675 B5

1886 46



A.2. Nomber of Farms, Riverine Popolation

(*000)

Podor pop
(4 {arns =
pop/10)}

Matan pop
(4 farns »
poplé)

Bakel pop
(% farms =
pop/é)

Brakna pop
(¢ farms =
pop/io0)

borgel pop
(¢ farms =
pop/é)

Guidia pop
() farms =
pop/8)

Kayes pop
(% farns =
pop/l13)

Bafoul pup
(¢ faras =
pop/13)

Tota] Farms
Senegal
Mauritania
Mali

Total

1980

129.

12

145,

U

1.

11

58.

153.

1

M.

18.

6.

103.

94

§1

n

76

8

A7

.05

U

13|

99

A

87

b4

b

15

47

1|

.09

n

1983

144

1.

1e2.

7.

25,

4

80.

13.

65.

14.

13

107.

53.

EX}

T

114

Y

4

18

06

i

18

.80

A8

07

1

13

L]

b6

45

06

2

95

04

.69

.68

1990

160

16

180.

30.

8.

"

87.

.

"

198.

15.

121

60.

4.

126.

.59

06

68

11

15

40

94

5

59

91

99

0

18

.61

35

05

11

b4

"

1993

178.

1.

201

3.

il

84

95.

13

19.

125.

1.

138.

10.

66.

{$

7.

140.

87

89

.06

)

i

)

.28

43

1

95

39

.92

80

kY]

12

62

84

Al

99

2t

2000

199.

113

11

L1

h9.

104.

17

87.

10.

156.

19.

156,

12

N,

49.

il

185.

91

1

29

83

3

46

95

b4

60

4

8o

07

39

04

81

2]

200§

1)

.

248.

{1

38.

94

14,

19.

96.

11.

191

.

178.

13.

B2

3.

36,

m

9

19

84

96

.50

40

18

10

.59

4

19

1

95

14

.89

1010

11y,

i

1.

q6.

41

100

10

12§.

108

13.

3

15.

102

15

92.

57.

41

190.

A9

11

05

17

08

.38

80

08

07

.85

85

16

38

4

40

N

06

{1



A.3. Training Schedole of Extension Agents

Yearly Training Capacity (total number of agents)

Year: 1 l 1 { 5 b 1 8 9 10 11
Senegal - 10 20 30 40 50 10 90 110 130 150
Mauritanis - 5 10 15 20 25 33 {3 55 65 15
Mali - 10 20 i0 40 50 ] 90 1o 130 150

Zone % Tolal 2 | { 5 b 1 8 9 10 11
SENEGAL 500 1000 1500 2000 2500 1090 5500 1000 8500 10000
Podor Al 115 430 TH 860 1075 1720 136§ 3010 3655 4300
Matam A9 245 490 135 960 1225 1969 2695 330 4163 4900
Dakel .08 10 80 120 160 200 320 140 560 680 800
MAURITANIA 150 500 750 1000 1250 2000 21350 3500 4250 5000
Brakna H 88 175 8] 350 438 100 963 1225 1408 1750
orgol .36 O 180 270 350 450 120 990 1260 1530 1800
buidimaka 29 ki 145 118 190 363 580 798 1015 123 1450
MALI
Kayes/ 500 1000 1509 2000 250¢ 4000 5500 1000 8500 10000

Bafoulabe



A.3. Training Schedule of Extenmsion Agents, cont.

Yearly Training fapacity

Year: 12 13 14 15 16 1 18 19 20 3
Senegal 180 1o 240 Al 300 340 380 120 460 500
Mauritinia %0 10§ 120 135 150 17 190 230 130 150
Mali 180 10 240 0 300 30 380 120 460 500

A4 Lzpansion of Farm Involvement Yeer by Year  (total number of farms), cont

lone 12 13 14 15 16 1 18 19 20 il
SENEGAL 12500 15000 17500 20000 (2500 26000 29500 33000 36500 40000
Podor 5305 64350 1525 8600 9675 11180 12685 14190 15895 17200
Matin 6125 1350 8575 9600 11025 12740 14455 16170 17885 19600
Bakel 1000 1200 1400 1600 1800 1080 2360 1640 1920 3200

MAURITANIA 6250 1500 8750 10000 11250 13000 14750 16500 13750 20000
Bratne 1188 1625 3063 3500 1933 4550 5163 §175 6338 7000
Gorgol 2250 2100 3150 3600 4050 4680 $310 3940 6570 1200
Guidimaka 1813 1175 1518 1900 3263 0 4278 4785 5193 5800

MALI
Kayes/ 12500 15000 17500 10000 22500 26000 29300 13000 36500 40000
Bafoulabe



A.3. Traiming Schedule of Extension Agsnts, cont.

Yearly Training Capacity

Year:

Seneqal
Mauritania
Milj

A.4. Lxpansion of Farm Involvemenl Year by Year

SLNEGAL
Podor
Matag
Bakel

HAURITANIA
Brakna
forgol
Guidimaka

MALI
Kayes/
Bafoulabe

810
405
810

870
433
70

(tetal oumber of farms), cont

13500
11605
36015

3880

18750
12863
13130
10658

13500

7



A.5. ELxpansion of lrrigated Land Ares {(hectares)

MANUAL TECHNIQUE 2 ] 4 5 6 7 B 9 10 11 12 13
SINIGAL Ares por farn S T T e
Podor 15 161 123 184 645 806 1290 171714 2156 14l 115 03] 4838
Nalanm 15 184 368 351 115 919 1470 2021 1571 U 1675 4594 51
Bakel .50 0 10 60 80 100 160 220 260 30 400 500 600
Total 5730 1095 1460 1825 1920 1015 5110 6205 17300 $125 10950
HAURITANIA
Brakna 15 66 131 1 163 128 525 12 719 1116 1113 1641 1969
Gorgol  .30/.75 27 i 81 108 135 216 97 378 {59 540 675 610
Guidima .50 16 N 109 145 181 290 369 508 616 125 906 1088
Total 129 158 387 516 644 1031 1418 1804 2191 1578 1 3866
MALI
Kayes/B 15 37§ 150 1125 1500 1875 1000 {125 5250 6375 1500 §375 11250

ANIMAL TRACTION TECHNIQUE

SEMEGAL
Podor 1.50 1] 11H 968 1290 1611 1580 1548 4515 5483 £450 3061 9675
Halaa 1.50 168 13§ 1103 1470 1838 2940 4043 $145 6248 1350 $188 11025
Bakel 1.50 60 120 180 240 300 480 §60 840 1020 1200 1500 1800
Tolal 150 1590 1250 3000 37580 6000 8250 10500 12750 15000 18750 22500
MAURITANIA

Brakna 1.50 131 163 3 515 656 1050 1444 1836 2231 1625 3281 1918

Gorgel 1.30/1.50 m 13 351 168 585 p3b 1341 1746 1151 1556 131 %0¢

buidima 1.50 109 118 LM 115 34 870 1196 1523 1849 1175 118 36l

Tots! 7 ™ 1071 1428 1785 2856 E21))] 3106 6231 1356 §231 11106

MALI
Kayes/B 1.50 150 1500 1150 1300 3750 6000 8250 10500 12750 15000 18750 22500



A.5. Expension of Irrigated Land Ares (hectares)

MANUAL TECHWIQUL

I

S64d

6431

100

12175

1297

945

1269

4511

13125

15

6450

1350

800

14600

1625

1080

1450

5155

15000

1256

8269

900

16425

1953

1215

1631

5799

16875

ANIMAL TRACTION TLCHNIQUE

11288

12863

2100

16150

4594

4581

1806

12981

161250

12900

14700

2400

30000

3150

5156

14856

16150

14513

16538

1700

33750

$906

93l

4894

16731

26250

4385

9555

1040

18980

1413

1404

1885

6702

19500

16770

19110

1120

39000

6825

6876

5653

19356

161250

9514

10841

1180

21835

i

1593

1119

7604

12125

19028

11683

1540

H1s0

1744

1821

b416

11981

16250

10643

12128

1320

24090

431

1782

1393

8506

+ 24750

11285

2141255

3960

19500

Bosl

8766

118

14606

26150

mn

13414

1460

26645

1191

19

1646

9408

11375

13543

16828

4380

54750

§581

§711

1039

17131

28150

12900

14700

1600

19200

5250

1160

2900

10310

30000

15800

19400

4800

60000

10500

10656

8700

19856

26250

14351

1635

1760

32485

5841

1403

3nie

11470

30000

18703

32708

5340

66750

11681

11871

9679

1323

26250

15803

18008

1960

M

6431

1646

3533

12630

30000

31605

36015

58680

13500+

12863

13086

10658

366086

26250

171254

19661

i140

39035

10i2

1889

3879

13790

30000

34508

19323

6420

80250

14044

14301

11636

39981

26250

18705

11315

23120

42340

1613

11

4205

14950

30000

N0

42630

6960

87000

152125

15516

12615

43356

26250

20156

12969

2500

456125

f203

1315

4511

16109

10000

40313

45918

1500

93750

led06

16731

13594

46731

26250

21930

14190

1120

49640

8925

72

4930

17527

30000

43860

49980

8160

102000

17850

182186

14790

50856

16250



A6 Traditional Riverime Farm Budgets

lone

Mitam

Bakel

Brakaa

Gorgol

buidimaks

Kayes/Baf
T ITY

Kayes/Baf
snimal
traction

Crop

..........

Dieri/serg
Wilo/sorgh
» Total

Dieri/sorg

Dieri/nied

Vilo/sorgh
Total

Dierl/sorg
Dieri/aieb
Dieri/unill
Dier‘/mieb
Vilo/sorgh
Total

Dieri/sorg
Valo/sorgh
Total

Disri/sorg

Dieri/nied

Walo/sorgh
Total

Dieri/sorg
Dieri/nied
Dieri/mill
Dieri/miebd
Walo/sorgh
Total

Diartl/sorg
Miite
Peanuts
Rice
Valo

Total

Diert/sorg
Haite
Peanuts
Rice
|Iot|l

Area
(ha)

3.8

Tield
(kg/hs)

150

300

150

400
150
250
150
450

150
450

150
300
450

400
150
150
150
450

800
950
150
850
800

880
1045
825
935

Price
(local P)

6.3
85
he.3

68.3
85
68.3
85
68.3

16.2
17}
16.1

17
2
n
1
1

135 .4
141.8

i
149.9
139 .4

139 .4
116

1A
149.9

Valuoe of
Prod
(local P)

117645

12806
11875
83N
103078

13112
20400
6830
5100
41800
117842

4860
11870
26730

3038
3250
13851
15146

108860
§180
1700
1320

10404

29584

161704
920
115425
10193
5576
152305

142300

51863
126968
152282
573408

Farm

Seed 5Sa Tools Transport Income

Cost

5350

5570

1692

1260

1381

1808

8348

11760

Cos!

018

1018

1018

1490

1490

1490

12300

12300

Cost

1000 102M

2000 88490

2000 101132

400 13640
100 11875
400 15888

6000 325657

8000 449631
(also: 80717
oxen care)

4 Labor

Valae of

Days Household

290

183

108

290

183

108

106

LYX]

Labor

145000

15060

104000

29000

16300

20800

304500

392250



A.7. Improved Traditional Riverine Fara Budgets: Years 7-plus

Zone

Milam

Bakel

Brakn:

borgo)

ouidimate

Kayes/Baf
L LY LTS

Kayes/Baf
dnjnal

Crop

Dieri/sorg

Dieri/nieb

¥alo/sorgh
Total

Dieri/scrg
Dieri/nieb
Dieriin’l)
Dieri/nieb
Valo/sorgh
Total

Dieri/sorg

Dieri/niebd

Walo/sorgh
Tolal

Dierf/sorg
Dieri/nisd
Dieri/mill
Dieri/aiebd
Walo/surgh
Total

Dieri/sorg
Haize
Rice
Wilo
Tota:

Dieri/sorq
Majze
Rice

Total

Area
(ha)

€ b e

28
23
90
Y

.60
.60
40
A0
.36
.36

23
25
90
1§

.60
.60
A0
A0
.38
.38

43
A4
.08
05
.02

A8
35
.80
)

Yield

Price

(kg/ha) tlocal P)

430
460
150

100
150
550
150
150

450
400
150

100
50
§50
250
150

1100
1250
1150
1100

1280
1445
1335

b8.3
85
68.3

68.3
Bs
68.3
85
68.3

17
1l
17
1y
17

139 .4
141.8
1499
1394

139.4
141.8
1499

Valoe of
®rod
(local P)

38419
42500
97328
178248

16496
34000
15026
8500
69666
103688

9113
11000
23085
43198

19040
8600
ino
2200

17340

S0

122343
17990
13791

1667
3TN

206981

11715
360219
638906

Farm

Seed 5m Tools Transport Income & Labor Value of
Cost Lost Cost Days Household
Labor
6988 1018 3000 161240 218 106825
9204 7018 4000 183466 245 122480
1665 1490 600 19443 218 21765
2108 1490 1200 46322 245 24495
10610 12300 10000 288681 134 325668
31454 12300 22000 642488 554 §15330

{also: 80717

oxen care)

,:" ,
L
. L3



A.8. Project Costs, Improved Rainfed Agriculture

Mu)i IBRD Project Paper:

COMMONITIES
Faraitare snd squipment
Vebiclas, Fiald(no expat)
Lorries

SUBTOTAL, COMMODITIES

OPCRATING
Local Staff, Tield
Gar § Wkshop steff, Field
Operatg Exn, Field Office
Operatg Exp, GenGarzge
Vehicles MLO,FieldtGarage
Motor-{ Bicycles, ML
Lorries, MO

SUBYOTAL, OPERATING

Total in US ¢4

Senega! total im CFA
Sub, Commodities
Sub, Operatiag Costs

Mili Total in NP
Sub, Commodities
Seb, Operating Costs

Mauritamia, Total ia UM
Sub, Commodities
Sub, Operating Costs

PY!

28
96
2.38

.5

.2
¥
Al
B H
1.
38

IL.n

9.07
12.46

98
1076
i1

1596
1151
HTH

780
S
544

PY?

1.18

1.85

.28
A7
.46

4

11.69

19.54

S8él
1354
1507

1
4107
7015

1n
111
101

PY3

.98

43
.26
.39

.59
13.32
16.99

5097
1102
3995

10195
1205
1990

1019
2]
199

Per {farm expendituores (US 1983 §)

PY4

B H
1.09

6.7
N1
¥}
A7
$.1
63
.96

13.64

14.88

4464
n
4092

8928
M4
8184

893
"
818

PY§

1.92

in

6.83
A1
]
.53
{1
87
91

13.85

17.78

5133
un
1156

10666
1354
8313

1067
235
LKD)



A%, BRates of Return, Improved Rainfed, Matam

(million CFA)

1983 1984 1985

Nomder of Iwproved Rainfed Fazas

Incremertal Value of Prodoction

Project costs 36,79
Extension costs

Incremental Fare Costs
Seeds
Transport
Subiotal

Incremental Labor Costs

Total Costs 16.29

Net returas -36.29

Nel present value @ 15% -534.932
Internal rate of return negative

1990

1225

58.90

-40.98

1995

900

14014

-38.27

1000
11025
165.60

s1.7
sg.u

-102.87

1005

19600

50

101

K

82
565.

n

50

1010

30625

604.

159,
883.

n

10
94

B

1011-40

-430.05



A.10. Rales of Return, Improved Rainfed Agricultore/manuval, Bake)

(million CFA)

1983 1984 1985

Humber of Improved Ruinfed Farms

Iecremental Velue of Production

Project costs
Extensfon costs

Iacrementa] Farm Costs
Seeds
Transport

Subtotal

Incremental Labor Losts

Total Cosis

Net returns

Net present value 0 15%
Interna] rate of retorn

1988
{0
1.15

12.47
N

1990

200

11.131

1995

800

6.1

2000

4800

h7.13

9.3

1005

3200

129.

16.
98.

vl

b2
52

2010
5000
213.08

15.98
153.94

$.92

5.92

-5.%2
~44.y283
negative

-12.66

-36.35

1011-40

14.5]

55.00

12.81



A.11. Rates of Beturn, Improved Bainfed Agriculture/manual, Gorgol

(million UM)

1983 1984

Nuaber of Improved Rainfed Farms

Incremental Valoe of Production

Project costs
Extension costs

Increments! Farm Costs
Seeds
Transport
Sebtotal

Incremental Labor Costs

Total Costs

Ket returns

Net present valoo @ 15%  -40.6397
laternal rate of retora negative

1985

1.66

1986

50

3.8l
18

1990

430

A

1993

1800

1.n

1000

1050

15U

{2
17.85

2005
1200
101

1.48

2019
11250
55.06

1169
17.36

-1.46

-5. 1

-5 19

-

-32.98

2011-40
11250
18 51

11.69
17.36

351

15.47

-19.53



A.12. Rates of Retara, Improved Rainfed Agricullure/manve), Guidimaka

(million UM)

1983 1984 1985 1986

Mumber of Improved Rainfed Farams 13
Incremental Va)ue of Production 1.07
Project costs .15 {52
Extension costs 05

Incremental Farm Costs

Seeds 02
Trawsport 08
Subtotal --T;;
Incrementsl Labor Cests ‘ 2
ol fests 115 4
Net retures <215 =388

Net present value @ 15% 17.2441
Interna) rate of return 18.1

1990

363

38

.88

1995

1450

16.58

2000

3283

S

200§

5809

w.n

nn

2000 2011-40

§003

97

35

§.43

il

1

8

9063

i19.78

f.4
11.11

$3.84



A.13. Rates of Return, Improved Rainfed Agriculture/nanual, Kayes/Bafoulabe

(aillion NI)

1963

Number of Improved Rainfed Farms
Incremental Value of Production

Project costs
Extension costs

Incrementa] Farm Costs
Seeds
Transport
Subtotal

Incremental Labor Costs

Tota) Costs

Net returns

Net present value 8 15%  -518.306
Internal rate of retorn 6.6

1984 1985 1990

2500

141

146.05 25,

147

.03

98
85

1995

10060

611.

103.

195

03

91
10

2000

22500

1458,

133
b65

81

80
3

2005

10000

an

§15

1182,

1

b5
80

2010

62500

1398,

ba9.
1846.

-148.05 -102

14

-b1

67

-47

14

50

06

83

5036.56

649 .45
1848.13

37575

1309 .88

§53.36



A.14. Rates of Return, Improved Rainfed Aqri:ulture/aninal traction, Kayes/Bafoulabe

(million NF)

1981

Mumber of Improved Rainfed Farms
Incremental Value of Production

Project costs
Eztension costs

Incremental Farm Costs
Seeds
Transport

Subtota)

Incremental Labor Costs

Tota) Costs

Net returas

Net present valoe @ IS%  [366.869
Iaternal rate of retorn 2.9

1984

1945

148.05

-148.05

1990

2500

140,

15
221

-121

5B

98

49

8]

19

75

16000

1202.

103
142,

89

91
98

26

1000

02500

32,

133
996.

8l

80
10

¢ 59

1005

40000

6014

415

1l

44

bs
§2

Al

2010 201]-40

62500 62500

§863.

649

2768

68 1201863

45 649 4531
b2 2768 623

3.

0e

;; 1418375
60 145§
i

2357 4



A 15, Irrigated Farm Budgets (manua] technique) Years ?-plus

Zone

Katam

Bikel

Brakna

Gorgol
{Yrs [-6)

buidimaka

Crop

Corn
Sorghum
Tomatoes
K1ebe
Vilo
Total

Rice
Corn
Sorghunm
Tomatoes
Niebe
Valo
Tota]

Rice
Corn
Sorghum
Nicbe
Walo
Disri
Total

Rice
Corn
Sorghunm
Tosatoes
Niebe
Walo
Total

Rice
Corn
Sorghum
Tomitoes
Niebe
Wilo
Dieri
Total

Rice
Corn
Sorghun
Tomz2loes
Niabe
Vilo
Dieri
Total

Area
(ha}

25
23
25
25
3.00
315

25
23
25
23
23
3.00
378

15
.15
A28
125

.23
15
N4
25
.25

.20
0
07
.03
.03

.08
)

A
Al
100

1.50

Yield

Price

(kg/hal) (local B}

22000
2100
450

500
3500
3250
21000
1100
450

9500
3500
3150
2109
450
500

9500
3500
3250
22000
2100
450

8500
2500

2500 °

18000
1800
{50
450

9500
jsn
3250
12000
1100
450
00

"
69 §
68.3
20
85
68.3

£5°6
16 4
16 2

il
16.2

o~ o~ o o~ o
S o P LA e e On

161
17.2
1

)

1l

1

Value of
Prod
(loca) P}
182i63
63436
58094
110000
44825
96255
3545

177413
60813
§5494

110000
$4625
§2205

540549

177413
60813
my
12311
30735
66300

187119

37050
14350
13163
27500
11550
11870
125483

26520
1870
18135
2700
1188

14580
1290

57983

12236
18662
17128
12100

5082

1650
£7000
89858

134480

134480

93038

27646

1mn

18342

Inzome & Labor Valoe of
Days Housebold

___________________ .
420094 465 242500
406069 485 242500
294281 408 204000

$7817 485 48500
44666 106 30600
1516 394 39400



A.15.a. Irrigated Farm Budgets (animal lraction lechnique) Years 7-plus

v

Zone Crop Area Yield Price Value of Farn
(ha}  (kg/ha) flocal P) Prod fosts
(local P)
Podor Rice .50 12500 6.7 479175
Corn 50 4500 ) 163125
Sorghea .50 §25¢0 115 151938
Tomatoes 50 25090 20 250000
Niebe 50 2800 Bs 119000
Walo 250 450 1.3 80213
Total 4.00 1243650 413166
Hatan Rice ) .50 12500 M. 466875
Corp .50 4500 69 5 156375
Sorghum .50 4250 £8.3 145138
Toaatoes 50 25000 20 250000
Niebe .50 2800 55 119000
Walo 150 430 66 3 76838
Total 4.00 1214225 413166
Bakel Rice 15 12500 147 700313
Corn 15 4500 69 § 234563
SorqLua 175 4250 68 3 108853
Niebe 375 2800 85 89250
Walo 1.00 450 68.3 30735
Dieri 1.00 550 68.3 37565
Total 3.50 . 1201278 2797469
Braina Rice .50 12500 156 37500
Corn .50 4300 16 4 36900
Sorghunm .50 4250 16.2 344125
Tomaloes .50 25000 5 62500
Niebe 50 2800 2l 30800
Walo 2.50 450 16.2 18225
Total 4.00 200350 85070
horgo! Rice .90 12500 156 175500
t¥rs 1-6)  Corn A1 4500 164 19926
Sorghum A1 4250 16.2 18590
Tomatoes A3 15000 5 16250
Kiebe 13 2800 2 8008
Vilo 1.00 450 16.2 7290
Dieri .00 450 16.2 0
Total 2.30 245564 77096
buidimaka Rics 30 12500 16.1 60375
Corn 83 4500 17.2 64242
Sorghum .83 4250 n 59948
Tomatoes N 25000 § 16250
Niebe A7 2800 11 127191
Vilo ) 1.00 450 17 7650
Dieri 1.00 550 1 9350
Totsal 3.50 1106127 19625

Income

830484

801059

921509

195280

168468

191002

¢ Labor

Valoe of

Days Horeehold

§5§

600

653

548

558

Labor

327500

317500

360000

65500

54600

55800

‘
«
.
!

3



A 16, Project Costs, Irrigated Agricuitore (/000 local carrency)

PY! P2 PY3 PY4 PYS§

Constractio. Costs per fara

Podor 18.81 37761 355 97 295 95  3B6.83
Natam 18.81  377.81  355.97 195.95  3b6.83
Bakel 490.80 306.30  28.82

Bralna I 180l My 5825 NN
Gorgol 17.68  20.57 22.15 43.5¢ 43.59
buidimaka 28.05 3L.E3 3529 12.00 3.1

Irrigation Equipment Cusls

Pocor 178.0° 52.21 7o 48
Mitan 178.08 52.11 76.48
Bakel 105.04 €3.03 11.85
Brakna §5.82 1044 15.30
borgol 13.04 13.04
fuidimaka 4.55

Conmodities Costs:

Seneqal 1.4 §.18 1.1
Keuritania .81 A3 8.90

Operating Costs:

Seneqgal 4.4 §.32 10.14 1014
Mauritania 6.15 6.15 1.28 1.20



A.I7. Rates of Return, Irrigated Agriculture/manual, Podor

(million CFA)
1983

Nuaber of Irrigated farms
Incremental Value of Prodoction

Project costs
Extension cosls

Incremental Farm Costs
Seeds )
Fertilizer
Chenjcals
Fixed cag perin maint
Vater
Small tools
Farm transsort
Seasonal wig capital

Subtotal
Incremental Labor Costs
Total Costs

Net retnrns with project

Net present value @ 15%  67.7761)
Iaternal rate of retora 15.3

Increased benefits to security
New nel retarns wisecority

New NPV 1861.560
Mew (RR 21.3

1984

19.89
91

-49.9% -101

-49.95

1989
115
17.37

1o 14
19

1

Ny

1990

1120

618

488
16

-309

122

-186.

|

99
25

§3

93

1995
§375
09

2l
K

.96

A7

2000

11180
53

11
87.17

02

.58

5

2005

19135

7631.

PANES

144

1363,

1208,

1

b6
80

3

21

2010 2011-40

29246

11847

£900
200

2083.

1441,

11

38
94

1

46

nnsmn

110 46
200 94

3500.03

3002.95

5651.39

2083.32

1934.7)


http:12775.77

k.18,

(million CFA)
1983

Nomber of Irrigaled Farms
Incrementa) Value of Production

Project costs
Extension costs

Incremental) Farm Costs
Seeds '
Fertilizer
Chemicals
Fixed cho perim psint
Vater
Smil] tools
Farn transport
Seasona) wkg capital
Oxen bought/sold
Animal care
Animtrac equip repayat

Subtota)
Incremental Labor Costs

Tota) Costs

Net returns with project

1393449
18.1

Net present value @ I5%
Internal rate of return

Increased benofils to secority
New net retorns wisecurity

New NPV
New IRR

4170.198
5.5

1984

1985

115

106

8.1 .
1.8 b

3.
10

16.

12,04 2.

.

-85.28 -165.

1

18
38

38

15

1990
1720
1656 53

959.38
3751

19

~365.74

Rates of Return, Irrigated Aqricolture/animal traction, Podor

1995

3373

5396.

1140,
b8

L

187.

14

39

N

2000

11180

11634,

33153

1.

1423

1114,

38

53

86

2005

19135

20292

{603

189

438

5394.

62 31405,

56967

A7 313

57 10690

1010 2011-40

31 33360 .v4

ST 459.68
89 401.89

18 12737.18
06 5701.8

.68 14060.39

073307

15 17803.46


http:17803.46
http:10690.75
http:14060.39
http:17334.47
http:12737.18
http:12737.18
http:33380.Y4
http:31405.33
http:20292.62
http:11634.38

A.19. Rates of Return, Irrigated Agricolture/manual, Matam

(million CFA)
1963 1984

Nomber of Irrigated Firas
Incremental Valoe of Production

Project costs , 10.12
Extension costs 1.03

Incremental Farm Costs
Seeds
Fertilizer
Cheaicals
Fixed chg perim maint
Vater
Small tools
Farm transport
Seasonal wkg capital

Subtotal .00
Incremental) Labor Costs 22.0§
ol Gsts 2.0
Net returns with project -53.20
et present value 0 IS%  -1027.47
Iaternal rate of reture 11

Increased bemefits to security

New net returns w/secarity -33.20
New NPV 850.9241
New IBR 18.1

1985

§1

123.

-105.

ITH

N

Ab

18

1990

1960

126.

S5
18.

139.

-187

36

04
Y4

65

.59

1995

6125

1248.

1.
50,

436.

-1

kM

40

.92

2000

12740

1664.

1907.
99.

907.

340.

93

3|

]

2005

21805

8187.

1603.
165.

1553.

1491

58

87
00

58

A5

2010 2018-40

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

33320

121

N
218.

1.

19,

56

XY

98

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

02

£

33320

13781.45§

220 .46
128.98

KN LR K

4188.28

5099.99

114.02

1474.01


http:11604.27

A.20. Rates of Return, Irrigated Agriculture/animal traction, Hatam

(million CFA)
1983

Rumber of Irrigated Farms
Incremental Vajue of Production

Project costs
Lxtension costs

Incrementa) Tarm Cosls
Seeds )
Fertilizer
Chemicals
Fixed chg perim maint
Viter
Small tools
Farn transport
Seasonal wkg capital
Oxen bought/sold
Animal care
Animtrac equip repaymt

Subtotal
Incremental Labor Costs
Tota) Costs

Net returms with project

Net present vajoe @ I5%  351.0185
Internal rate of return 15.1

Increased benefits to security
New net retorns w/security

New NPV 3509.522
New IRR 2.5

1984

33.57
1.06

1B

t

139.

128
§.

3.
11

18.

985
245
13

63
5§

1990

1960

1908

1089
n

345

ki

2
04

1995

6125

6098.

U
101

99

2
02

2000

12740

12960.

3798.

198

107.
.
811
100.
966.
17.
114
100.
570.

LK

69

87
b8

2005

11805

22615,

5204

330.

183

3840.
1046.
685,
1653.
9.
196

11
192
159

336,

b5

1
01

2010 2011-40

..........

33320 33320

15010.

6567
457,

15 1446915

45 3126112

{1 459.68
87 10

B5 7583.30

-93.46

1

-196.

.20

76

149.

-502

58

.89

10

1

.88

K

12840

120.

1622.

.

13

36

1t

n

20387,

127,

1%

5004.

.39

14 50434

12141

07 14291 .43

YRR T TRY]

64 18534.20


http:18534.20
http:10434.64
http:14291.i3
http:28818.38
http:20387.81

A.25. Rates of Return, Irriqated Agriculture/manuval, Bake)

(afllion CFR)

1983 1984
Number of Irrigated Farms
Incremental Value of Production .00
Project costs ‘ 16.48
Extension costs A1
Incremental Farm Costs

Saeds :

Fertiliser

Chemicals

Pump operation

Pomp loan repuyment

Small tools

Farm transport

Seasonal wkg capits]

Subtotal .00
Incremental Labor Costs 1.60
Total Costs 40.19
Net returns with project -40.19

Het present value @ 15% -307.3
Interna] Rate of Return -1.7

Increased benefits to security

Kew net retorns w/security -40.19
New HPV -218.744
New IRR 7.9

1985

-15

40

.85

1

1990

20

71.98

1.02

1995
1000
2139.59

103.10

-93.30

.25

-22.05

2000

2280

525,

307.
19

-160.

148.

-111

09

20

.90

$005

3560

918,

456,
17

53.

-9

n

50
1]

AS

65

.80

2010
§440
1423 .86

698.94
u.n

187.60

11.28

2011-40

1526.08

287.66
14.92

YN

615.16

U

387.60

411.94



A.21. Rates of Return, Irrigated Agriculture/animsl traction, bakel

(miIlfon CrA)
1983

Number of lrrigated Farms
Increaenta) Valove of Production

Project cosls
Extension costs

Incremental Fara Costs
Seeds
Fertiliser
Chemicals
Puap operation
Pump loan repayment
Small tools
Faru transport
Sedasonal wikg capita)
Oxen bought/sold
Aoimal care
Animirac equip repayat

Subtotal
Incremental Labor Cost
Tota} Costs

Nel returns with project

Net present value @ 1S%  -326.44]
Internal rate of return 10.9

lncr;ased benefits to security

I
New ret returns w/securitly
New NPV 189.231¢6
New [RR 174

1984

00

56.11
U

1985

7.

10

bé

19990

320

303,

196,

56.

36

8.

1]

15

.05

1995

1000

980.

1]

17%.
1.
115,

M

01
16.

19

1000

1080

2101.

167
3

87

b

ki
H

2005
3560
3655.45

1101.97
53188

2010

3647

1457
4

40

90
1

-65.88

43

.09

.36

-156.

40.

-115.

bd

127.

100.

Y

|

184

1.

84

50

453.28

6.4

b92.

1018.

67

68

2011-40

5954.11

545 2
nun

1674 01

1147 .84

1512.47

692.68

1204.93



A.13. Rales of Return, Irrigated Agriculiure/mancal, Brakna

(nfllion UM)
1983

Nombder of [rrigated Farms
Incrementa) Value of Production

Project costs
Extension costs

Incremental] Farm Costs
Seeds :
Fertiliger
Chemicals
Fixed chg perin maint
Vater
Small tools
Farm transport
Seasonal wkg capital

Subtota)
Incremontal Labor Costs
Total Costs

Nel returns with project

Net present value @ 15% 148994
Internal rate of return 9.6

Incressed bemefits to security
New net returns wisecority

New NPV -12.71299
New IRR 2

1984

16.21
.09

1985
B8
1.13

14.1%
Al

|

990

5t

1]
|

100

15

4
58

1995
1188
i85 12

11y 48
i.30

2000

1550

399.

01

81

b8

AS

2005

1788

05

"301.

4.

)i

19
0

20: %

1088,

112

14

11300

5

By
19.

18

-14.11

-17.7§

-31.

98

Rt

-390

b4,

B4

35

0.

8.

98

]|

169

il

.58

H

2011-40
11900
1175.24

193,68
19.48

9.2

132 05

438.81

169.58

608.39



A.24. Rates of Return, Irrigated Agriculture/anima] traction, Brakna

(million UM}
19613

Number of Irrigated Farms
Incremental Value of Production

Project costs
Extension costs

Incremental Farn Costs
Seeds
Fertilizer
Chemicals
Fized chg perim maint
Valer
Sual) tools
Farm transport
Seasona) wkg capital
Oxen bought/spld
Animal care
Animtrac equip repaymt

Subtota)
Increaental Labor Costs
Total Costs

Net returns with project

Net present value @ 1S%  180.8575
Internal rate of retorn 19.5

Increased benefits to secority
New net returns w/security

New NPV 406.5019
Kew IRR 25.9

1964

16.46
18

99

1985

18.

2l

88

99

4
.81

1

151

87.

990
100
.28

2

115

1995

2188

493

102

81
.
13.
3.

13

99
60

2000

4550

1064

i
16.

12.
169
43
5.
69

53

bé
§l

2005

1788

1857,

am
28

3|
290

15.
4.

118

80

06
08

2010 2011-40
11900 11900
1875.93 3061.5)

§29.97 193 66
8.9 i8.97

1065.45 1065 448

#4597 4641

-20.79

-18.

2

88

-

83

63

§5

u.

)

15

11§

1.

87

9

198.

319

3

53

695.57 1299.34

303.05  303.05

998 62 1602.39



A.25. Rates of Return, Irrigated Agriculture/manusl

(million UM}
1983

Nuaber of Irrigated Farms
Incremental Valoe of Production

roject costs
Extension cost:

Incremental Tarm Costs
Seeds '
Fertilizer
Chemjcals
Pump operation
Pump loan repayment
Small tools
Farm transporl
Seasonal wkg capital

Subtotal
Incrementa] Labor Costs
Total Costs

Nel returns with project

Net present value @ I5% -192.75¢
Internal rate of return 1.1

Increased benefits to security
New net returns wisecarity

New NPV -b2.9042
New 1RR 12.5

1984

16. 44
04

1985

1

90

By
1

01
30
03
Y
XV

. Gorgol

1990

3

1.

120

59

i
9l

22
2
10

917

51

1995

2250

142

.66

4000

4680

315,

169

£00S

8010

b18.

ML

13

80

2010 2011-40

12240

983.

120
19.

113

Y/

i§
3

AR

-14

28

.38

10.

-7

n

-b6

9

06

87

-105

bb.

~368.

69

b9

114

I

95

11

41

07

12240

1072.70

95.59
19.31

186 .42

294 58

376.78

14 42

351.20



A.26. Rates of Retorn, Irrigated Agriculture/animal traction, Gorgol

(million UN)
1983

Number of Irrigated Farms
Incremental Value of Production

Project startup costs
Extension costs

Incremental Fara Cosls
Seeds
Fertilizer
Chemicals
Pomp omeration
Pump loan resyment
Small tools
farm transport
Seasona) wkg capital
Oxen bought/sold
Animal care
Animtrac equip repayat

Subtotal
Incremental Labor Costs
Total Costs

Net returns with project

Net present value @ 15%  -144.556
Internal raie of return 111

Increased benefits to security
New nel returns w/security

New KPV 87.50082
New IRR n.s

1984

18.35
18

-11.31

1985

17.

13.

-11

f0

51

09

1

140

4304

.

17.

10

18

990

no

|

34

67

1995

1250

2.

1k,

16

A

. 8.51

8l
17
8

u.

57.

-68.

10
01
bl

8

3l

[}

2000

4680

941

389

17.

1.
1.
4l
4",
.

19

67
07

95

2005

010

1647.

m
18

19.
195,
1.
67
121.

203,

137.

15

59
5

99

n

12240

1554,

185,
n

19

29.
451,
13

185.

il

546

1

]

A

.24

114510

335.96
wn

§72.55

540.52

836 .11

L

1168.02



A.27. Rates of Return, !rrigated Agriculture/manuval, Guidinaka

(millior UM)
1943

Number of Irrigated Farms
Incrementa) Value of Production

Project costs
Extension costs

Incremental Farm Costs
Seeds ’
Fertiin
Chemicals
Pump operation
Pump Joan repayment
Small tools
Farm transport
Seasonal wkg capital

Subtotal

Incremental Lagor Costs

Total Costs
Nel roturns with project

Nel present valoe @ 15% -16] 895
Internal rate of return 5.6

Increased benefits to secority

New nst returns wi/security
Kew yPV -57.2760
New [1RR 1A

1984

16.98
05

1985
1
3l

.95
Y

1990

1

4.

580

29

18
.87

1995

1813

92

12

10
10

69

2000
3170
206.28

b3 91
1.67

2005

64353

363

92,

62

8

7.76

{5

31

113
10

-23.60

-13.95

-1l

69

B4

.86

s1i.n

§1

3

.96

47

140.

181

18

207 .48

206.90

13965

140.51

300.15



A.28. Rates of Return, Irrigated Agriculture/animal traction, Guidimaks

{million UM)
1983

Number of Irrigated Farms
Incremental Value of Production

Project costs
Exlension costs

Incremental Farm Costs
Seeds
Fertiliger
Chemicals
Psmp operation
Pump lodn repayment
Small tools
Fara transport
Seasonal wkq canital
Oxen bouehdt/sold
Animal care
Mnimtrac equip repaymt

Subtotal
Incremental Labor Costs
Total Costs

Net returns with project

Net present value @ 15% 196 9195
Internal rate of return 2.9

Increased benefits to security
New net retorns wisecority

New NPV 363.8877
New IRR 30.9

1984 1985

13

|

13

10
10

970

580

1995

1813

180

87.
1.

67.

13

i1
3.

00

50

i
]
822

151
I

111
b
69
b6

000
1m0
09

10
01

2005

6453

1441,

118.
13

10.

RO

48
118
113

19

90
2

1135,

167

.

15,
369.

73

181,

172

ki

49
29

14

19.03 13
18

:

82 I

.82 g

1.63 §

10.62 28

el -13

l

-6 -1l

86

N

N

.00

16

58.

39

96

0]

01

n

164

425,

33

)

151

14,

09

U

2403 79

193.58
3z.29

889.87

373.85

§14.21

151.09

1165.30

)

)\



A.29. Number of Farvs, Projected Rural Riverine Population minus Projected Farn Involvement/Irrigation

(000)
lone 1980 1985 1990 1995 2000 2005 2010
Pedor farm number projection 12 .94 14.42 16.06 11.89 19.92 1219 4.1
Nomber o farms in project Y/ In 5.38 11.18 19.14 9.
Mataa fara nonber projection U 27 06 111 33.51 317.2% 41 49 4617
Number of farms in project 25 1.96 6.13 12N 1.8 311.32
Bakel farm nomber projection Y] 316 1.82 191 t 35 {84 5.38
Nurber of farms in project 04 32 1.00 2.08 3.56 544
Brakna farm nomber projection 7.05 7.48 7.94 §.43 § 95 9.50 10.08
Number of farms in project 0§ 10 .19 § 55 7.7% 11.90
Gorgol farn number projection 17.2} 13.35 14.59 15.95 17.44 19 07 10.85
Number of farms in project 09 n 1.23 § 68 B.01 12.24

Guidimaka farm umber projection .9 8.14 8.9¢9 9.92 10.96 12.10 13.3%
Number of farms in project 07 58 1.81 in 6.45 9 86



A.30. Foodgrain Consomption Estimates (million tons)

Per Capita
Zone Consm. (t)
Podor
Rural 1S
Urban 0
Totsa)
Matam
Rura) S
Urban 0
Total
Bakel
Rural A5
Urban 10
Total
Total
Senegal
Raral 15
Urban 0
TOTAL

Brakna
Roral
Urban

buidimaka
Rora)
Urban

Total

Mauritania
Rural
Urbas

TOTAL

Al
10

A5
Ao

.15
10

1980

20.6¢
18

......

.....

.....

1985

23.01
89

11.81
1.45

24.26

1990

15.63

1995

28 34
116

91.20
4 B4

96 ¢4



A.30. Foodgrain Consomption Estimates (million tons)

Per Capita

Zoneg Consm.(t)

Bafonlabe
Rurat
Urban

TOTAL
SENEGAL RIVER
BASIN

RURAL

URBAN

A3
A0

A5
A0

AS
10

A5
10

1980

1985

1990

1995

1000

31240

2003

358.51

1010



A.31. Toodgrain Sel{-Sufficiency Estimales under improved Rainfed Agriculture (million tons)

Zone/Tr-hpique 1985 1990 199§ 2000 2005 2010 2011-40
Hatam
Production £.05 5.00 3.9¢ 7.85 13.08 14.31
Consomption 131.90 16.64 2%.71 13.12 16.93 41.18

Bake!l .
Production 40 1.26 2.04 3.78 6.00 6.22
Coasumption 4.6 5.15 5. 6.40 T4 7.95

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

Excess production -4.62 -4.15 -4.48 -4.37 -3.38 -1.9§

Gorgol
Production .15 1.84 1.47 1.88 $.80 §.28
Consomption . 2713 29.75 31.63 35 79 19.26

Excess production MM -26.38 0 <2791 <3106 <3191 -34.45

Goidimaka
Pioduction .1 1.29 3.69 6. 80 10.88 1.0
Consumption uw.n 15.76 17.40 19.21 .21 13 .41

Excess production -14.27  -15.002 <1510 -15.50  -14.41  -12.54

Kayes/Bafoulabe/mannal
Production $.23 21.00 47.39 85.24  134.25 135.86
Coasumption 49.48 $6.26 63.96 .1 82.66 93.98

Excess production -49.48  -51.03 -42.95 -25.%2 1.58 0.7
Kayes/Bafoulabe/animal traction

Production 9.33  38.64  B9.60 162.52 257.41 262.70
Consumption 9.48  S6.26  63.96 1211 B2.66  93.98

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

Excess production  -49.48 -46.93 -25.31 16.89  79.86 163.43

Tota)} Excess Production/manual
Senegal -28.50  -19.34¢  -29.18  -33.50 -32.46 -30.05
Maoritania -39.01 <4140 -43.02 -46.68 -47.32  -46.99

Mali -49.48  -51.03 -42.%5  -25.%2 .58 0.7



A.31. Foodgrain Self-Sufficiency Estimates onder Irrigated Agricultore/Senegal (million tons)

Zone 1980 1985 1990 1995 2000 2005 2010 2011-40
Podor
Production/mannal 1.02 7.89 21.18 40.69 .24 110.52  116.80
Consumpiion 1.4 23.9¢ 26 .64 9.1 n.n 16.93 {1.18
Excess production/mannal LM -22.88 -18.75 -7.93 7.57 4.3 . 69.34
Production/anime! traction .23 17.69 S4.34  111.84 19461 330 70  317.25
Consomption 1.4 231.90 26.64 9.1 13.12 6.93 41.18

Excess production/animal tractioan -21.44 -21.§7 -8.95§ 24.63 18.72  I57.68  259.52

Mitam
froduction/minual i.16 9.00 4.82 46.37 B1.18 125.94 135.38
Consomption 24.54 7.3 30 .45 313.92 nn 12.10 46.91
Excess production/manuil e84 -26.18 0 <2145 -9.10 .58 39 .08 79.03
Production/animal traction .54 20.16 61.92 12745 221.76  342.66  361.52
Consumption 24.5¢4 27.34 30 .45 139N 17.19 1210 46.91

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

Excess production/animal traction -24.5¢ 24 80 -10.29 78.00 B9.66 179.66  235.75

Bakel
Production/manua) * 18 1.43 4.3 8.93 15.53 24.00 25.33
Consumption 4.15 $ 62 5.15 5.4 6.40 7.4 7.95
Excess prodaction/manual -4.15 -4 44 -1.1 -1.38 1.53 8.39 16.05
Production/animal lraction 54 .1 13.65 28.70 49.8¢9 17.03 81.02
Consumpt jon $.15 4.8 5.15§ 5. 6.40 7.14 7.95
Licess prodgction/anlnal tractioo -4.15  -4.08 -.B2 1.9 2230 4215 69.08

|
Total Excess rroductlonllnnnal =50.13  -53.50  -43.93  -18.41 18.68 81.78 164.42

Total Lxcess Production/animal trac -50.13  -50.55 -20.07 60.54 190.68  380.09  624.35



A.33. Foodgrain Self-Sufficiency Estimales under Irrigated Agriculture/Mauritania (million tons)

Zone 1980 1985 1990 1995 2000 2005 2010 2011-40
Brakm
Production/manual A2 3.2 8.87 16.56 28.9¢ 44.98 48.35
Consumplion 22.85 24.26 25.175 1.3 29.01 30.79 32.69
Excess production/manual ~21.85  -23.B4 0 -22.54 <18 4b <1245 -1.80 . 12.29
Production/animal] traction 91 .17 21.53 3.4 15,70 117.02  123.0%
Consumption 21.85 24.26 25.175 17.33 29.01 0.79 32.69

Excess production/animal traction -22.85 -23.35 -18.58 -5.80 1446 4.9} 84.33

Gorgo!l
Production/manual 3 2.35 6.73 13.22 Y 39.59 9.3
Consamptiox 12.57 24.74 27.13 29.75 12.63 315.19 30.26
Excess production/mangal 1051 -4 S48 <2300 1941 -un 13
Production/animal traction 1.4 .07 26 .91 33 49 90 63  137.54 13280
Consomption 1.9 un 27.13 2915 32.63 15.7% 39.2¢6

Excess production/animal traction -22.57 -23 60 -18.06 -2.84 20.86 54.84 98.28

buidimaka
Production/manua) .0 .11 6.44 13.08 22.88 35.4¢6 317.9%
Consumption 12.93 1. 15.76 17.40 19.24 1.2 13 .41
Excess production/manual -i2.93  -14.00  -13.65 -10.99 -6.13 1.87 12 .05
Production/anima) tractfon 18 5.92 18.75 39.83 69.02 106.89 114.01
Consumption 12.93 u.n 15.76 17.50 19.2 21.11 3.4

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

Excess production/animal traction -12.93 -13.52 -9.84 1.35 20.32 41.81 §3.48

Total Excess Production/manual -58.35  -62.27 6097 -52.47  -11.99  -31.38 24.87

Total Excess Production/animal trac -58.35 -60 47 -46.48 -1.2%9 SS.64 147.56  266.09



A.34. Project Investment Costs: ‘wproved Rainied Aqriculture

1983
Mataa
Project costs
Extension costs

Bakel
Project costs
Extension costs

Subtotal, Senegal (mill CFA)

Gorgol
Project costs
Extension zosts

Guidinaka
Project costs
Lxtension costs

Subtota), Mauritamia (nil) UM)

Kayes/Bafoulabe, manua)
Project costs
Kayes/Bafoulabe, manual

Sublotal, Mali (mil) MF)

Kayes/Bafoulabe, anima) traction
Projest costs
Keyes/Bafoulabe,anipal traction

t

Jubtota), Mali (mill MF)

Tolalicosts in US § (aj]l)
(ingl. Mali/manua))

Tetal costs in US ¢ (mill)
(inel. Mali/eznima) trac.)

1985

36.29

50

{66

47

A7

19%¢6

6 16
nn

~s
-
-

5.

b7

1995

i5.46
HI 4

1§
12 18

1.31
{4l

-
>
o

2003

101 82
365.72

49.51

b.62

2010

159.10
883.94

10 34

11.68

e
8039 44

289 34
1400 .06

1iaf1.02

130 14
703.58

104 9%
250 54

1189 .26

123405
16808 06

24042.72

7234.0%
25160 .55

b 32414.60

§8 13

112 18


http:32414.60
http:24042.72
http:1;601.02

A.35. Project Investment Costs:

1983
Podor
Project costs
Podor

Matan
Project costs
Extension costs

Bakel
Project costs
Extension costs

Subtotal, Senegal (mill CFR)

Brakna
Project costs
Extension costs

borgol
Project costs
Extension costs

Guidimaka
Froject costs
Extension costs

Subtotal, Mavritania (mill UM)

Total project costs in US § (mij)

1984

29.69
91

1.03

16.21
.09

1644
N

1985

110 14
.19

0
4.78

1419

Irrigated Agriculture/manual

1990

458 99
16.25

354 04
16 52

o
-~
[¥¢

1995

108t .22
9.3

1224.65
50.51

2000

1686
87.

1907
99

21

N
17

95
3

01
99

29

2005

303

144

2603
165

66
80

37
00

19

04

|

M

A8

2010

$700.38
200 94

19 05

16816 18
2080 75



A 36, Project Investment Costs:

1963

Podor
Project costs
Cxtension costs

Malaa
Project costs
Eitension costs

Bakel
Project costs
Extension costs

Subtotal}, Senegal (mill CFA)

Brakna
Project casts
Extension costs

Gorgal
Project costs
Extension costs
Guidimaka
Project costs
Extension costs

Subtotsl, Mauritenia (mill UM)

Total project costs in US ¢ (mil

1964

1.

!

36.

16.

i8.
)

N
bl

{6
ib

kH

K

—~
=]
oo o

18

©a

-

1985

16
38

b3
55

i

81

3l
L

59

1950

1089

.

? 38

51

07
15

73
93

&9

frrigated Agricolture/animal tractica

1995

AL
b

un

10102

40
b5

2000 1003
33§V 27 4603 84
17¢ 35 289 60

3156 87 5104

ol
196 66 330 0!
767 43 1101 97
EYARY 51 88
2326 98 {1583 56
130 66 477 06
16 91 28 08
JEY 67 5717 6%
17 07 Y
15110 206 99
14 71 Lyl
921 61 1383.5¢6
13 12 61 34

2010

S8l
101

§567
457

i

P
£9

41
$7

50

13293 61
4161 50

82911 48
1142 17

8647 78
107.07



