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ABSTRACT

This study analyses the socio-economic aspects of the
Lower Moshi Irrigation Project in Kilimanjaro Region,

Tanzania. Financial and economic analyses are performed to

resources available in Tanzania for investment.scarce
Survey results show that the project is doing well

th average yields per ba of 6.5 tons for paddy and 2.5
tons for maize. A benefit-cost ratio of 2.5, net present
worth of shs 614 million and internal rate of return of

50 percent is obtained from the financial analysisover
•.•.’hen. costs and benefits are discounted at 18 percent.

from economic analysis show a benefit-costResults
ratio of 2.3, a net present worth of shs 1028 million, and

49.25 percent when 12a
percent discount factor is used. Both the financial and
economic judgeanalyses therefore, the project very
profitable to the farmer and the economy as a whole.

This study also attempts to evaluate the impact of
the project on employment, cropping patterns, yield levels

farm income and land values. It isof principal, crops,
revealed that, the provision of irrigation facility has
increased labour employment in the study area. Impacts of

yield levels, farmcropping patterns,projectthe on
income and land values show positive results when compared

determine if th® investment is a justifiable us® of the

to the same in the non-project area.

an internal rate of return of



’’

This study also .looks into the problems that hinder

•project dev:-’.oniunnt arid -expansion. These .include problems

high unit rater requirements: illegal use ofof drought;

water outside the project area and institutional problems
such those of farmers’ ignorance farmingof theas
operations under modern irrigation.
The following are the recommendations: 1. There is a need
to improve the knowledge about modern irrigation practices

the farmer’s level.at Groups should beUser
separated from other political and administrative bodies
in projectthe is3. There need look fortoarea: a
alternative of increasing water supply in project•.-.•ays

during drought and also solve the waterarea years
shortage problem. A example is that of using boreholes to
increase supply.water thereAt present only feware
boreholes for this purpose in the project area.

2. .Water
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CHAPTER T

I JITROD OCT I OH

1.1 Background
During the past two decades, drought has caused majoir

production setback over -.-.-ide areas of tropical Africa
(La Anyano 1985).

potentialthe forholdsIrrigation development
reducing drought risk and increasing intensive production.

ininputfarming is importantIrrigation cropan
production because it reduces the effects of erratic rains

itpot ent i a .1 ly double the harvest.and Moreover,can
enables expansion of cultivatable land by opening up dry
areas.( URT 1982; Msambichaka et el. 1983).

The irrigated in Africa is small. Itarea very
amounts to about nine million ha in total. By contrast,
India which has only about one-tenth of the surface area
of Africa, irrigates nearly five times as much land (FAO
1986).

Irrigation development is still limited ineven
countries with large scale irrigation projects like Mali

However, the areas under irrigation haveand the Sudan.
increased fairly rapidly in almost all the countries.

Somalia andSudan, Madagascarfrom •which hadApart
undergone significant irrigation development before the

rapid growth rates ranging between 108 and 4001960s,
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in•icid occurred Gambia, Mali, Malawi,the

C-jmeroon, Durand .1 , Kenya, Sierra Leone and Ivory Coast in
'Paeth 1984).to 1976

There are irrigation schemes also in Tanzania, Zambia and
along the Limpopo river it) Mozambique. In Zimbabwe, about
20 percent of agricultural production is from irrigation

in(La Anyane 1985;. of the schemes andMos t Eastern
Southern Africa sub-region are of tbo large scale type,

cooperativecatering f arms. Small-scalestate or:;:or
commonly practised in the Sahel and

fostern /African sub-region.
Agriculture is the backbone of Tanzania’s economy and

will continue to play this role for a long time

domestic product. Aboutthe 88 of thepercentgross
population lives in the rural areas and S3 percent of the

activeeconomically population is inengaged the
(URT 1990).agricultural This portionsector of

active population in agricultureeconomically has to
produce enough food for both the rural the
urban population.

Although Tanzania has, far, depended mainly onso
rainfed agriculture, the future expansion of agriculture
will depend on irrigation. About 75 percent of Tanzania
receives only 750 mm to 1000 mm of rainfall a year which
is usually unreliable and unevenly distributed (URT 1982).

that order during the period 1961

(URT 1982). In 1989, it accounted for about 62 percent of

as well as

irrigation is more



pre ccloiia'. Svidences existencethe days. of of
'■ . io.’--;

Kilimanjaro , .! n’<11 oir.be ro and ofa teas

irrigr. tion and dependedsmall-scale schemes on

national strategy of increasing

irrigation in Tanzania isunderpresentAh area
estimated to be 144 000 ha, with traditional smallholder
irrigation accounting for 85 percent (URT 1932}. Small-

predominantirrigation inscale schemes Arusha,are
Kilimanjaro, Ruvv.ma, Morogcro and Mbeya regions. Potential
irrigeble is estimated at 933 000 hectares.land These

identified in Plains, Kilomberothehave been Usangu
valley and the Lower Rufiji. Other areas of high potential

Lake Victoria and the Wami river basins. Both nationalare
i r t e rnational whoteams carriedand cutsurvey

during the pastinves tiga t ions 30 indicate thatyears,

there is great potential for irrigation (Table 1-2).

.•’•airily

?yv icu 1 bur?.l prod’.-:st Lon.

:.?.cvsr treated ,~s a

ir -icati'>are found t?:e slopes of O.ld.onyo

the ’ilctorv of Lrr.ion dates hark to

gravitation and oblier cor.vsniio.ia 1 technologies. However,

{■ra-.rha.jv:, Pare, fn.jcuma.’.anc. Tukuyu and Pangaiii.These vrere



'!'~n ?:?•?:: :•I•!

1987/38

TotalTraditional Modern area
i rr.i gati or.irrigation underRegion

17 39 4404713 347f'.rus,’'.3

953Coast/DSK 53 SC-5
1857°11776Ro dorrs
1233405. rings. 323
603164 35983Ragers
33031Xigoua 249

44 460Kilirnan jaro 38 390 6080
00 0Mara

21 547404717 500Mbeya
11 1592212 8947Morogoro

40 238Mtrara/Lindi 198
120 31092988Mwanza

500 0 500RuJnca
8114 580 14 601Ruviuna

14 184 20Shinyanga 14 204
267Singida 20 287
1193 20 1213Tabora

.._4130__ 405 4535Tanga
... 118. 378______ 25__947 .Total ..1_43_.65_8__

Source: URT:Basic Data (1983/84- 1987/83)

Regional areas under irrigation
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a - \ d C h a r >i c t c r i. s t i c s o the Study Area
■!

ski?.?-) e:;n07!arc :<

7 on BOO■■iCV.rl n-

a :. v o 1 / d 1 v i d e d i n t oabove sea level, '■‘h?

which * 9 villages arc i ’.-■ ''oshi District and90 5’.••• res o.‘
i’.ages have beenDistr Let. f •* 1 these■L-.a "<f."

t ransmigran ts!: ■■ d 1 t i c n a ? I t established b" spontaneous

developed on alluvial along the right bank of Hau river.
covers the administrative areas of four villages..

namely, Mabogini, Rau. ya Xati, Chekereni and Oria. It is
hounded by the Rau river on the east, the sugar plantation
of the Tanganyika Planting Company (TPC) on the v.'est and

Kahe National Agriculture and Foodon the north, and by
Corporation (NAFCO) farm on the south {Fig.2).

1.2.2 Climatic... conditions
The climate of the project area is characterized by

three seasons:
dry season from June to October and a short rainy season
from November to February.

The area

’.lor.

"vc-je'-t -roa consists of a relatively narrow strip of land

sire? lone ago.

east of ^oshi tn-.-.-.':, the capital of Kilimanjaro region. The

T?*o sivdy area occupies the far western part of the

Louer Kochj.

Lower T<cshi area, and is located about 3 to 15 km south-

m and

a long rainy season from March to May, a

a t i. ■ ■ d ■'h'-.F. i 1 i ~ a n j a. r o a ’•



• ver.-.';os 590 mm of v'hich 370 r.m

59 ssTIil Ou 10

160 -mi: or •-.orcent in the

• C’ ch o’ it theV ernstr?” ’■Me or ‘•emncrrt re

o’-e 30•oh i r.g 25 0.7year.

dni.,'r- temperatureogve-ss

Auri 1..Cct'.-bcraho-,-? to■713 7 7 ::

close

1930).(L'lITi;; cad .i Augus t5 er

---“ies widely f:7om 3 mm/day in. May to 9 mm/dayt ton
than 2000 mm.more

Topography-t n -y

generally has a gently undulatingThe proj eat e.roa
v.’ith land slopes ranging from 0.5 percent neartonegr "phy..

Moshi tovzn and 0.2 percent close to the NAFCO farms (!.TI?T
Almost all the project area is under cultivation1930).

except a forrest area extended along the Rau river.

1.2.4 Soils
The soils of the project area are composed of Dystric

Cambisols, Mollie Gleysols and Etric Gleysols. The Dystric
Cambisols are derived from old alluvium deposited mainly
by the Ran river. They are generally silt clay or clay
vzith slight acid. Most of the project area is covered by

the £,..'.n”.al value being

nia':’: 7T.’~

mim’..'7?. t:'r.■.■'•7 7731urne falls to 15

■I'-'-rc-y. .in the .

■' .! Q i'”: '■miny

2 .773..; ny season.•.I.- .>?; y-.iru-7.’‘it falls in
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these soils. The Mollie Gleysols develop mainly on narrow
depressions along Rau river, and are clay to silty clay
slightly affected by salinity. soils mostlyThese are

The Etric Gleysols
indevelop low-lyingmostly the the Upperon area

Mabogini. They are of clay texture and free from salinity.

1.2.5 Hydrology

Kibo peak, flows down southwards along the mountain slope,
then changes its course south-eastward near Moshi town and
flows meanderingly till it joins the Ruvu river. The slope

the mountain slope and
1/200 to 1/400 near the project area. The estimated annual
discharges for the recent 10 years range from 11 to 71

averaging 35 million cubic metresmillion cubic metres,
(URT/JICA 1980).

The Njoro river, a tributary of Rau river originates
from a series of springs scattered in the east of Moshi
town. It flows south-eastward and joins the Rau river near
Mabogini village, about 7 km south-east of Moshi town. The
flow of the river is relatively constant throughout the

second in
March and a maximum of 1.2 cubic metres per second in May.
The mean annual discharge is estimated at about 34 million
cubic metres.

distributed in the Rau ya Kati area.

of the river is 1/5 to 1/30 on

year with a minimum of 0.9 cubic metres per

The Rau river rises in Mount Kilimanjaro near its



1.!
1

transmigrants,developed by spontaneous, and
land has been reclaimed close to its possible maximum for

two categories of the
agricultural land, defined as follows:

This category consists of irrigableUpland, fields:
and. .rain fed Land. The irrigable land is managed by the use

grown include maize, beans,of traditional furrows. Crops
coffee and bananas. The rainfed land has nof ingermillet,

irrigation facilities. Maize, millet and beans are grown
under rainfed conditions.

Paddy fields:. The land is managed by use of modern
irrigation facilities, and paddy is grown under irrigated

Some maize and vegetables are also grownconditions. as
secondary crops on communal village farms.

inagricultural setting projecttheThe isarea
characterized by small, individually owned farms. In this
setting, there are two types of land holding tenure. One
is the "Kihamba", an almost free land customary ownership
type of tenure. This tenure is,

who have settled in the
area since long ago.

Almost all the farm land in the project area is being

/Agriculture xn ?.he Lower Moshi project area has been
'• '■ •'.r d use

a small percentage of farmers,

agricultural production. There are

the arable

however, limited to only



.-/hereby the owner
continues to usc it.V, In

this,
inheritance bushlandthrough elders. bought orrc~

t is tic at data provided byclearing. st.
of fices , the unit holding per.Landof the-~r-:

is estimated to be abort 1.2 hectares.ha and the average
i :?.p o r t s n t a g r i cu 1t ura 1L ivos t ocgras in g is the ?;ost

production inthe cereal. thet hanelement other crop
populationsproject Cattle, and sheengoat arearea.

ted over the whole of the project area, mainly for
home consumption as well as for cash earning.

1.3 Irrigation.. Deyelopment_._in .Tanzania
1.3.1 Importance of irrigation .development

Irrigation holds the potential for reducing drought
intensive productionincreasing (La Anyanerisk and

1985). Irrigation of farm lands seems to be an obvious way
to extend the farming period, and provide more employment
to farmers and increase agricultural productivity.

most important requirementsis theWater for the
growth of plants. Crops can be raised successfully only if

time depending the speciesright of plants andupon
climatic conditions (Sharma 1985). Crops like sugar-cane

•farmers have different sizes ut arable land acquired

farm family in the user
ire

r: r. h t a s .1 o n c a: •

right area varies from 8.3 to 2.5

■tiaintains the

According to the

water is available in appropriate quantities, and at the

’".‘•J ’>v user right, type land tenure.
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.han wheat otheramir.i u a r.i i.i: Lc-j:x c

augment production for all areas where raintail is scanty
and unevenly distributed.

Irrigation is princir whichthe bymeans man
modifies climate increase supplies.foodto Nev.r
developments in irrigation technology plus complementary
advances in plant breeding, cron protection and agronomy
’'packages" increased profinability resultinghave from

h.igher yields, multiple cropping of two or more crops per
crop failure (Clayton 1970;

Ruthernburg (1976) described the effects resulting
irrigation as:from
(a) the increase through

increased yields per crop and several crops per
year especially in the sub-tropics, and a switch
to intensified use of labour and fertilisers;

(b) achievement of continuous land use without
intermediate fallow;

(c) the reduction in fluctuations in harvests and
consequently more regular food supply for man

and animals;
(d) the increased flexibility in the programmes of

Carruthers 1983).
a reduced risk of

in gross returns per ha

year and

plants, is therefore, vital to stabilise agriculture and
irrigation, that is, artificial supply of water



: •

inters.: ?.*_•;production and degrees c-!.
which:: ar mi nr aridantension of to areas

could not he us ■:•<'. otherwise;
the cropping1 - r i g a t i o n d i \r e r s i f i e s a nd transforms
s u b s t .1 t u t i o nthepartem

superior high valueinferior andof

1934 }.
irrigation i tself needs??hile development some
availability on-farm employmentcapital. its generates

through increased crop intensity and adoption of improved
intensive cultural practices like transplanting,labour

fertilizers,application andreeding, of manure
pesticides. Thus, in abundant labour supply rural economy,

rigours of unemployment byirrigation thereduces
enhancing the man-days of employment (Satpathy 1984).

Tanzania as many other countries, is searching for
ways to increase food production in order to reduce the

imports and providefood ofcostlyforneed a means
agricultural production to feed the nation and to generate

when rains fail. Increasing andincomesfarmers1 even
stabilizing food and agricultural production is important
to the Government's goal of food self-sufficiency as well

industrial where agriculturalsectortheto manyas
processing plants operate below capacity (Soule 1988).

with such beneficial effects as

ones that prove more remunerative to t he •: a erne r (Sa tpathy
value crops
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projects
i. rrigat Lor. pre j ec tGma 11-scale d" ve lopmen ts have •X

number of edventzees. One of the essentia.! elements in the
ofsuccess

the local population end the mohilixaticn and use of local
desire populationBased the of •- J- /•. toonresources

agr i cm 1 t u r a 1 improveincrease and theto
i.Llages, priority is given by thelivi;?g standard in the

initiatives. ThisTanzanicn localGovernmen t
mobilize hum ar. and materialhelps to resources locally

available and strive to promote among smallholder farmers,

a self-help mentality (FAO 1987).
(1983) describesCarruthers other advantages of

process and thus greater flexibility; the encouragement of
self-reliance through learning by doing and a less radical
technological change; low requirements for infrastructure

investments; reduced of capitaland long-term levela
costs which facilitates earlier project success.

I-Iazlewood and Livingstone (1982) urgue that, small-
scale irrigated farming has the advantage of economizing

in using family labour inin management, andscarce
distributing ’widely the benefits of irrigation.

productivity

small-scale projects as

'importance of smn.l l.-scale irrigation

small-scale pro;’nets

the initiation of a development

to support

is the participation of



small-scale
ir ciga ;• -’-C-n dev:?lopmen?, s

j n sin.-ill-sca LeencounteredrequentlyProblems

■.ecbni.calmanagerial..include andj rr Agacion projects
institutional problems.

irrigation projects hassmall-scaleOxManagement
cont r ibu t inc­ failurethus,been or

poor perto?:ma?ice of many igation projects in the past.

irrigationcons t?:a Antsthe majorprojects been tonave
during experimentation stage of Ikowadevelopment e.g.

scheme in Dodoma, there was a comprehensive .management and

some discipline. After the scheme was handed over to the
there was a lack of coordination andFarmers Association,

discipline and the scheme eventually failed.
Reliance on sophisticated irrigation techniques which

demand heavy investment, highly trained manpower and a big
component of foreign exchange have also contributed to
failure or low success of small-scale irrigation projects.

technology of the beneficiary farmers islevel ofThe
often low. They are therefore unable to adopt innovations

complicated operation andto implementandquickly, a
rapid deterioration andmaintenance schedule. Moreover,

physical infrastructurerehabilitation of havelate
sometimes led to more costs of running a project e.g. the

in Kilimanjaro region and the Mto MbuschemeXahe wa

Lack of competent staff and poor planning of small-scale

1.3.3 Cnnstra inis on ‘"-nzania's

to therather poor.
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r eg ion.c ah-ame inArusha problems1‘her :■ al.soare

ir.puts, services timelysecuring a aricultural and
technical advise after experimentation period for the2 - G •

erper 5. mentation perioddurincIJCOWS scheme Dodoma,
siphons.there harrows, ox-ploughs,tractors,v.’ere

the farmers. But
1951-62,

rye i1abi1i ty inputsof became Only fewscarce.ver ■■' a

taker awav (i-'asenrsrhas 1985).
Since the success of small-scale irrigation projects

the cooperation ofgenerally depended onhas largera
institutions the Ministryof ofGovernmentrange e. g.

agriculture. the regional agricultural corporations and
councils,districtsometimes the budgetary and

institutional problems have tended to be even more common.
Lack of funds and budgetary delays often aggravated in the
case of small-scale irrigation projects by competition for
funds and staff between project components.

to often considerable technical sophisticationDue
incorporated into the designs of small-scale projects and
the tendency for the Government to try to control output
prices and marketing operations, farmers have tended to

irrigation when there betterabandonneglect areor
returns to their labour elsewhere. Policies for irrigation
development usually give little thought to the elementary

in

the rest of the equipment was

with the departure of the a g r i c i.i 1 i u r a 1

siphons were left behind,

team in
pesticides ?r.d fertilisers provided to
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conditions;- ;c :.:j- cconom ;.c -■■ill make projects

1.1- Statement of the Problem
Rainfed agriculture- has been □ major traditional way

technique
.irregularof ten fluctuations caused by

time rail?.ofof both of adequate and theassurance
requiresThis appropriateexpected. farmingc;v

techniques avoid yield, fluctuations caused byto crop
climatic existshazards. Therefore, there a

possibility for diverting resources from other sectors of
the economy for investment on irrigation.

Under the Economic Recovery Programme, the Government
of Tanzania has introduced major changes to its macro­

policies .economic These aimedchanges have been at
restructuring the economy so as to ensure that there is a

allocationefficient of productivetoresourcesmore
agricultural receivedhasThe sector majorsectors.

its great potential in increasingemphasis because of

agriculture for their income. While it is widely believed
comparativeTanzania advantage inhas thethat a

production of most traditional export crops, the situation

is

production as the mass of the population still depends on

of farming in Tanzania. Production from such a

attractive to the farmers, and thus sustainable.

coupled, with
unreliable rainfall. The major drawback is the prediction
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do1-, a .

nsourcsr:reuse

i firr icH-iion thewould be pas *■

intend:)'.!ho I par! ■.he

exercisehanefic:1 "-r;: ?".. is.. Sur-hfa'"; ar

various promotional of feet*.':?’ "?.uat i ~n of hhoonta? Is

.i wig?: -.•■•.:■ a g r i c u 11 u v a ?. economy of the studyof t heon

i j. gat ion w.i th th'4respect to
■'::;op rrd cropping patter” yield and income increase

to questions■■•..’ve­ to toas
i 57 rig =.t ion increaseddevelopment hasvhathev the net

cropped area by bringing new lands under cultivation, and
encouraging highercropped by croppingareagross

irrigationwhether has led to .anyor crop
substitution and diversification in the cropping pattern;
and whether provision of irrigation facility has enhanced
the yield rates of crops and therefore improvement in crop
incomes received by the project farmers.

Assessment of sustainability of project is alsoa
important, since only sustainable projects will be able to
generate the anticipated benefits on a continuous basis.
Sustainability refers to the prevention or minimisation of
adverse physical changes such as waterlogging, leaching of
soil nutrients, salinity, erosion, silting and infestation

jr.st.’ f. l-e

intensity;

.-.’,’3Stme-

ci-cl/o . :.v -j ■s.i.JVi v:-- ::?"

.. /.in.

’inalysed to find answers

?’-.o contribution of



J.s determined byT c 6. s .

the. of th” balance of;:: rnrevs,toe

significant bottevmcnt due to the project, will they be
operation and maintenance.

sv.sta.i~ a project .if the costs can
leaving themannual cash supply,

income increase that provides enough of an incentive
for them to participate fully in t?.c project activities.

examineis imperative if thetoMoreover
increasedirrigation theavailability hasof water

prospects of employment to rural people in the study area
the well-being ofand thereby contributing towards the

farm families. This study attempts to calculate the man­
employment resulting from provision ofdays of on-farm

modern irrigation facilities.
from this direct impacts irrigation,Apart on an

indirect effect is the increase in the value of land that
occurs with irrigation development. Although not strictly
a social benefit, it has been used as an index to the land

Since in an agricultural economy like Tanzania,holders.
majorland constitutes the form of farm

appreciation offamily. the land values afternet
irrigation indicates itsof ofdevelopment a measure

benefits. Thus, it is pertinent to examine if irrigation

al tiveness*

.’’.ence, farmers can only
willing to part? pate in its

positive anti r-eyati’'c- c i:.toc. s . If farmers can expect

be me t by the reneral

assets on the
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in land3nh a ncor.’snts

■'-’rc-a .

‘.i.’Iie Lower ?'or;ti Irrig?.::’.or rrniert has been unable? to
cvJ. t: "" tine of paddy perI? 00 haits targetsreach of

The project established at .?. cost of shs 213 !>()•! 00Gyear.
or.Ly maragedhas average

paddy per year since its completion in April, 1227 . In the
face of this .less than capacity utilization c

to agriculturalpotential, the contribution of the project
In this context,cutrut has remained less then expected.

it would be extremely fruitful
sub-optimalbasic suchthincs oftheother causes

utilization and the consequences thereof.

1.5 Objectives of the Study
The general objective of this study is to examine and

analyze the impact of modern irrigation development on the
small-scale farm households and on the whole economy of
the study area.

.objectives1.5.1 Specific
The specific objectives set forth for the study are
(a) determine the costs incurred by the farmto:
households and the returns obtained as a result of
irrigation development;

the projectimpact of on employment(b) determine the

f irrigation

to examine in depth, among

v a0 i n hc t u d y
ion has been associated -.ith

of 1418 ha oft o c v 11 i v a t e a n
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pro jectccb" .-jn1." ariC■-■ eg

suggest possible solutionr. This-. in elude manage ria.’ .
technical, institutionalsoda? problems-inc

h i nd e r i n g •:> r c i e c r. s 1 perform.a "'■a.

the

f.-t-'.id’1' ar-tt
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rtea.I studies confirm thut reltab Je and adequate
income andproduct ivity,i.r-:esinctier system

?..

Irrigation
analysisbenef it-cost{1955} used toStand fore.

inIrrigation schemeperformance of Mweaevaluate the
1954-55 indicatedthe beginning ofResults atKenya. a

386 000 and hence at this date, the
benefit-costjustifiable in oftermsproject v/as

criterion. However, the results could be sensitive to some
assumptions; if for instance one uses the market price of
labour (3.31 Kenya shillings) per man-day at that time in
the calculations instead of lower value baseda on an
estimate social the projectthen,of value.real was
unjustifiable in 1954-55 unless one also assumes that the
return to capital in Kenya was very lov.’ by then. Rates of
discount as low as 5 percent can no longer be acceptable.
Seen however, from the point in time of 3.957-58, except
under most unfavourable assumptions, the Mwea project has
been and continued investment in the schemea success
thereafter yielded very high returns.

I /.’''RRA'ft.R:-: R'jv

Benefit-cost '.nalyci.s in Small-scale

e mp 1 o y m ent (C h a ra h c- r s 19 8 8' .

present value of £
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r.ii. ;1973) made a le.le

Irrigation Project in Rajasthan,
fieldcon side..'ableIndia. s; tudy basedThe was or. a

investics1:.ions designed to obtain n detailed earn! cost and

farm.The analysis thatof the data suggests gross
output was significantly higher in cana.1

compared to the ra.in.fed area. After meeting the cost ofas
comparatively higher t thewhich alsocultivation, was

project termers had greater net surplus with them. On the
direct primary benefit-costresults,basis of the rbove

of the project was calculated. When, the project wasratio
sanctioned, the anticipated productivity rate was reckoned

the estimates ofthe course of time,-1 4.1 percent. n
costs had to be revised. However, as the revised estimates
of costs were high, the project proved to be financially

originallikely thatit thehadunsound. Hence, y/as
estimates being made on the basis of the revised figures,

project sanctionedwould have beenthe not theon
financial g ro und.

Researchers in the same field have been criticising
Charan1s study on the grounds that, the analysis appears
to be handicapped by two basic shortcomings. In the first
place, while the benefits as well as the associated costs
of farming are estimated at 1968-69 prices. the capital
cost of the project which was completed by 1962-63, is in

return data from the project area.

n d c oi: s < j i: c ■: E y na s

i r r i ga r. ed ar n a c.

st ndy o1- the benet its
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b e n e f i t - c o s tvaluer;. Secondly, •■.Jigcre-1963 fo:-

practicer— ~:'! ysir-r, ? rceptf-dCharan departs from the of
deducting the associated costs .from the value of increased

estimateigation in us clo­ theoutnul: due netto
of associatednet benefitben^fits. JIc calculates gross

costs, and costs include both project and associated costs
of farming. This is not justifiable. While correction for

the benef i t-cost ratio, usingw o u 1 d i a c r e a s ethe later
comparable prices to estimate the benefits as ■.•re 1.1 as the
costs would reduce it, possibly quite significantly.

Chambers and Moris (1973) traced through the history
cf Mwea Irrigation Project in Kenya for two decades and

it was financially successfultheir report showed that.
They also observed that thesmall-scale farmers.for

project produced some of the highest rice yield in the
of social benefit-cost analysis,On the resultsworld.

they concluded that:
"In the social benefit-cost analysis, under

range of differing assumptions, the decision to
implement Mwea is.found to be justifiable and
only ’-.’here the most unfavourable assumption are
combined, is the project unjustifiable by the
benefit-cost criterion. As to the secondary
benefits, not much could be concluded. It seemed
the scheme did not really have strong secondary

to i



■: i on gave to irrm
{1975) undertook studyTag Er i no and Torres toE

the ;?h:
the project area ’-.rere undertaken to estimate benefits and

and to assess farmers’
Benefits from irrigation werecapacity to pay the costs.

stratified samplerandom1974-75throughestimated a
non-project121 farms,project and123ofsurvey

respectively.
The conclusions were that: the average size of farms

The "with" project farms grew a mean ofwas 2.6 hectares .
substantially higher cropping1.7 ayear,percrops

intensity than the 1.0 for "without" project farms. Annual
about doubleproductionrice thosecosts were i or

"without" project farms. More than 50 percent of the total
costs were non-cash, representing imputed values for in-
kind wage payments to hired labour and farm owned inputs,
e.g operator and family labour, land, seed, machinery and

highest, followed by those for fertilizer. JSormal yields

"without" project farms. The

for the "with" project farms were about 80 percent higher 
than normal yields on the

rs"

on irrigation charges in the Upper Pampanga River Project

costs associated with the project,

co lie.i ej•ovide insights into the formulation oi: iu

inpines. Surveys of farmers within and outside

equipment. Of cash expenses, those for hired labour 'were

representing "with" project and "without" project farms

for the trainin' and eriper.i area in
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Id.

per year based on 1974-75 data, 2.4 tons/hr. per year under
futuretons/ha forcondit ions and 3.9normal yearper

potential conditions.
A benefit-cost ratio and internal rate oz return were

assuming a 50-year repaymentcalculated for the project.
period and a 7 percent interest rate on funds borrowed for
the project. The benefit-cost ratio was 2.4 and internal

indicat Lag that the29.7 percent,of returnrate was
interestproject was economically viable. If rates are

ratiobenefit-costhowever,18 percent.beassumed to
falls to 1.1

the study shows that, only under productionHowever,
favourable than

average project farmer havedoes the1974-75,ofthose
enough surplus income from rice production to meet even
the irrigation fee.

World Bank sponsored projects reviewed between 1982
and 1985 have been evaluated by use of internal rate of
return method. The results at the completion of projects

estimated as in Table 2-1.were
Considering the rate of return of 8 to 12 percent as

usually the level acceptable at present for an irrigation
project; projectsthe reviewed passed testthe
successfully except for Morondave where extremely high

havecost highcompensated, except for very

and pricing conditions considerably more

icrne.sc :?r,stable to the project is 3.1 tons/ha

could not
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crops as v3gotables and very intensive Land use; andv«"....ue

.isFiver Poiriers theSenegal where theatreturn
the relatively high cost

benefit1OW lowworks, but because dueof to
intensification (FAO 1987).

Further consideration shows that SEMRY IT in Cameroon
viable because of very high yields of paddy and awas

this (9.5arises performancequestion whethertoas
easily maintained replicatedtons/ha/year) could be or

under African conditions.
The economic results above were obtained at project

completion,, when projects were still benefitting from very
supervision.. considerableandintense andsupport a

to obtainof the donor from thethe partpressure on
governments concerned the resources in funds, manpower and
policy required to make a success of a project. However,
World Bank reviews made a few years after completion of
the projects have recorded several cases of a decline in
project performance, probably due to the withdrawal of the

during project implementationheavy support and to
financialincreasing managerialand difficulties of

governments under harsher world economic condition.
Although the sample reviewed, high cost projects

presented as good a level of return as low cost projects,
it is obvious that a much high degree of risk is involved
with high projectscost because stricterof the

of
lewesr lj.x:iit, not only because of
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:: ntc- ns i ficat ion o f Land use .

i -.ach i.eveci .If. lieuIt f a vmo r..hie?:. bywould !:o a
tr.~~sit.ion front self'-subsistence agriculture (FAO 1987).

2.2 Employment and ..Small-scale Irrigation
cropping intirrigation. higher

in cropping all affectassociated patternschanges
in different small farmers,different For•rays.groups

and
increased intensities means productive work on mere days

irrigation means work on more
the year especially where there is second ordays of a

A comparison of an irrigated village and a largely
unirrigated village in West Bengal by Gosh (1984) shows

there was virtually no deadthe irrigated areas.that
and also that a large number of migrant labourers
for peak periods. This andin ensures assurancecame

continuity of work to the labourers, to provide them with
wi thout This withincomeregular contrastsgaps.

in unirrigated village negligibleconditions where a
agricultural employment over two to three months in the
year must have meant either seeking other low-paid work,
migration or some combination of these.

/ 
and

in

irrigation means more productive work on their land,

season,

more irrigation seasons.

of the year. For labourers,

yields andc on
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World Bm.k sponsored pro'jectr.T”':.'.c 2-1 :

Economic Cost

IRRf ?;) UF.$/h?evaluationPvoject

1976 23 22‘ieCameroon:SEMRY I
1986 20 9780SEMRY II

Egypt: Delta Drainage 1985 25 500
221975 900Madagascar: Lake Alaotra

1281 Extremely low 14740Morondave
1930 17Mali: Mopti Rice 500

20.5 5370Morocco:Doukkala I n.a
8Senegal: River Polders 4170n.a

1933 19.5 3140Sudan: Rabat?

1984 32 910
1984 33 3S0Nebbana

Irrigation and Drainage Paper No.42 (1937)Source: FAO

Year ol

Estimated rate o.< -.et'irn (IRR)

Tunisia: Med j erda
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creation in is i gh in irrigate:!emp I.oyraen t Kenya

labour abso/pt ive capacity is twiceitsa g r i c ul t u r e,
heof dry thatthatmuch Moreover.. urgesas

igation farming evens out the seasonal unor.iyloymont for
averting risks and uncertainties caused by weather.

The high employment of labour observed by de Wilde et
Mwea-Tebere scheme in Kenya does point oute?.

significant conclusions:r.-ree
holdings bringsmallof aboutDevelopment a

increase in employment. Thus, 35 farmsconsiderable on
surveyed, it was found that an average of 95.7 work-days
per acre were contributed by paid labour. If this amount

assumed to be representative for the entire 5340 acresns
cropped in 1963-64 and if 250-300 work-days are accounted

it be saidwork thatequal theto mayyear,one
has the equivalentdevelopment of Mwea-Tebere created

fulltime employment for 1703 to 2044 persons, quite apart
from the farmers and their families.

The second conclusion is that, it may well have been
impossible to allot as much as four acres of transplanted
rice ifeach itto tenant, had not been thefor
availability of casual labour from nearby densely
populated rural to with the labourareas cope peak
requirements for transplanting and harvesting. By far, the

far mi ng.

Clayton (1970) has shown that, al though the cost of

(1967) on.
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L;<'o ail-p ysd

he co tasks.

third conclus f •:. r.Th- c t ;?n

Cb^CrVeitio?; , .1 "COLL? demandtha t the ■.t; for
there

Q

hired iswhile labourleisure. Thus,;T.:r: z
'"'■.cO.lv necessary to meet peril; labour loads; available'

indie£-.tos the total amount used during the yearsev: dunce
above what would be required if family Labouris well

fully utilized and even to some extent above what iswere
needed during peak periods.

Socio-economic.... Impacts.,_of Small:-scale....2.3
Ir rigat ion_ Projects

(1386) attempted study thsand SharmaPandya c
socio-economic impact of Ramganga Command Area Development

-the project had a definite impact on the cropping
pattern. This was manifested by the fact that, wheat.
paddy and potatoes were major crops on beneficiary

cropped area was under maize and gram;
- the project had increased the cropping intensity
from 130 to 170 percent;

-.i jay

el;;st la 5 t y

tendency for farmers to use ? substantial portion
labour i? order enable

labour is high. This moans the t, •■.■her; incomes ri.;-

the farm family itself to

Project in India. The main findings were as follows:

the paid labour was

farms, whereas on unirrigated farms, major share of

>;urt of

%25e2%2596%25a0.cO.lv


■’n ’ *■the ofu.sr arc ~
considerahi ■; ighec p re ■; e c i
v.nirrigated farms:

t h O y i e .1 d O f ;j O • ■
have hoccme double due to the project, but are

the potential yields;sell! half cl
- the prciect has increased the farm's income of
the beneficiaries by Rs 876 per hectare;

assessed the impact of canal irrigation(1987}RcC

opportunities and living conditions of farm families in
Dhawar District of Xarnata State in India. ’hzith” andA
"v’ithout” approach ’-.’as used to compare the contribution of
irrigation on various aspects of rural development in the
studied arsen.

higher on the irrigated farms than on the non-irrigatsd
v*i ththe regard toThefarms. case•■rassame resource

productivity and other infrastructural gains. Rao’s study
leads to ths conclusion that, irrigation has played its
role successfully in transforming the ones dry villages to
prosperity.

‘.epaddy

system on the land utilization pattern, income, employment

far’rtc as oc;.:pa -ed

er it t? zees

23o th investments and retxrrns v/ere found to bo much
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<:r. . . ,1 .. :.o tii2

with poli cyline the

investiga t ion was conduc tod in
the period from 1977 with the1975during tothe ere?:

te jhnical co eye .ration of the Government o>: Japan. The plan
ws accepted by the Tansanian Government and was selected

top priority projects be implementedthe toES one cz
under the said Five Year Plan.

During the period from December, 1979 to August,

feasibility study1930, the plan executed.ona was
Through the study the following four schemes with a net
irrigation area of identified in the Lower6320 ha were
Moshi area:

- Rau River system 2300 ha
- Miwaleni Pump scheme 2000 ha
- Himo River system 1000 ha
- Groundwater scheme 1020 ha

.• 7::;. big?, i>;. i jl i _

1.1 P r o ■’ "• c ! I i r; t r •-

GAT.:O?:

agricultural development plan in the Lower ?<cshi area was

■has is was

: f f ... f cs e 1 f ■ f f.:. c i e nc y.

plcioed on <:c.r.2viru u crat’.e

clcy-r-ort of the agri cultural sorter. Tn the plan, major

vnrertaken. .A preliminary

p .\>d.-ciio:: of



system"Jx>VC

highest economic viability -mdof 2309 ha showed the\ 70.7

imp ~ t i o n .wes given prio-.ity for early
Economic Cooperation Fv.ndthe OverseasIn June- 1982,

the ofloan Governmentextended to(0I5CF)of Japan s

".'anzania for the design and implementation of the project.
however, reviewsBefore tender call for

the civil works by both theofmade scope••■ere

so as to suit the scopeTanzanian Government and the OESF,
the then financial and. economic conditions of Tanzania.c

Under the revised scope of works. the area to be developed
as paddy field was reduced from 2000 ha of the original
plan to 1100 ha and the upland cropping area was increased

to 1200 ha, the total development area having300from
remained unchanged. The construction works started in May,

years.
Crop production in the project area started early in

1985 beforeAugust, construction works were completed.
During project planning, production targets were put at

tons/ha for paddy and4.5 2.5 tons/ha for maize. The
available data for eleven showsseasons an average
production of 6.5 tons/ha of paddy. and 2.5 per ha of
maize (Table 3-1).

1984 and completed in April, 1987 taking a period of three

i ,? i: '■.or crilod ” the pro
' o’.-.r schemes .

on the

the Hau



3.2 Ou t .'.ire of s " rc_• oct ?’e •- ’: s
Ths Lower Mochi Irrigation "rojoct aims at profitable

irrigation andofsgricv': hural ■-’cvc lopsicnt the use

dr a iiugs

covering 2300 ba of land catering for about 20 000 people
to achieve this objectives of thoTn order

envisagedinf r s s t r u c t u r eprovision of asnecessary
follows:

view topograph?. rIrrigation^. systems:. -.heIn of
ana the distribution of irrigation areas..conditions the

project is divided into two sub-areas, namely, the Upper
KatiItebogini and Chekeroniand the Rau. ya areaarea,

Sash sub-area is provided with an irrigation system,area.
intake weirconsisting and canal system.of theFora

the intake weir is locatedUpper Mabogini area, theon
Fjoro river. For the Rau ya Kat?, area, the intake weir is

ed on the Rau ya Xati.
projectTheDrainage ....systems.:. is broadlyarea

divided into two areas in respect of drainage. The area
eictending along Rau and Njoro rivers is drained directly

In the remaining areas, which are mostlyto these rivers.
located at the western side of the Moshi-Kahe road, the
drainage water is drained to an existing drain of MAFCO.
The drainage system consists of tertiary, secondary and '

main drains.

sit

is

cyst sc.'" and flood protection

the project,

dykes in the area



mon ths

To*-a1.Ave"
outputoutput
fton?>itous/ha)(hS.)

Ma ire Paddy Maine"also . Paddy„?addy..?• 3asog
7.5 55593.52Di-/ season

334 1138■155 7.0 2.5s o a s o .1 119.12iS3b kainy
30746.5472.97sensor?
2621 13006.4 2. i300season 414.00Rainy1987

6.5 3075473.29Dry season
7.0 2.5 3030 2250o HH ./ ’«rUa i r y s a as on 432.301988
5.5 3010•453.02Dry season
6.5 2542391.02Dry season

900 5.5 2.0 31051989 Rainy season 500.60 1S0C
517.51 6.0 3224Dry season
413.30 a/Dry n. aseason n. a

Source: Lower Moshi Irrigation Project Reports, 1939
a/ Data for this season were yet to be compiled

by the time the researcher was on data collection.

i Tv ? r:
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33 m 34 m33 m

0-1 ha 0-1 ha 0*1 ha

V

A

Border ridge

. Typical field layout for paddy plotFig. 4

i
I

Farm 
ditch

E 
a m

E 
o m

Source: Same as figure 3
Key

—------------Tertiary drain
— Field road
-----»---------  Farm ditch and farm outlet
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protectinn projsetlood works: The are.’ was

pe.rodically inundated due to soaso-ial floods of the Raw
It .is estimated that 430 h."river and its distributavies.

and 1080 ha or 50 percent by the 1979 floods.
inunda t ions,project f lorj..:the from suchprotect area

pre techier, dykes are provided along the right bank of the
Ran river.

For proper operation and maintenance o.::roads:.7a rm
t’-.e p?*oject facilities as well as for the transportation

isinputs farm road networkandfarm outputs, ac:
established in the project The farm road networkarea.

main, secondary and tertiaryconsist trunk road,of a
roads.

The project area is divided into aOn- f arm.. .roads :
number of irrigation blocks, each of which is sub-divided
into farm plots (Fig.3 and 4). One typical farm plot has
an area of 0.3 ha with a dimension of 30 100 m, and aAm
typical irrigation block contains 70 farm plots (21 ha).
One tertiary canal, drain and a road serve an irrigation
block; and water courses, field drains and field roads are
aligned so as to face short sides of the farm plots.

3.3 Cropping.-j?attern
relatively mild climate crop grovzthtoOwing for

excluding the uneven distribution of rainfall each year.

In order to
or 20 percent of the project area was flooded every year



inc no
rroject ~.“d I ho?: h n mos I:arc a, c .

7 I SO a
crown most’7 '^cler rainfed condrti or.s

importantth 3 sccor.c: foodBeans ?;.re crop,

as millefo.’..’.cwed by sue pigeon, sorghum.miror crops

gets, fries. mainlyThese rainfedunderare grown

Rico , staple food is rather new in
Riesthe the paddy fields duringarea.

’.-.'el.I the dry due thetoseason as as season
availability of a modern irrigation facility. Most of the

a year
The farmers are able to meet the homeon the same plot.

consumption needs foi: food with much surplus for sale.

3.3.1 Farming practices
from rotating theLand___preparation:----- Apart

the project managementavailability of irrigation water,
responsible for all land preparation in the projectis

** s

T-uiize

area. Land preparation is done by use of tractors owned by

except for a fry.-' farms ■..losti;.' v’l’.agn commur.al f.-zrms which
provided with irrigation

i»~as, sunflower, sweet potatoes, cassava, f ingerr.illet and

conditions

r " < ■ o;::i " an t '■:: op r q ?. c 1 y a s

project farmers cultivate rice two to three times

.'.d o'.

■•.?.ter for on? y cn~ sensor, per

■7. food.

which is also a
c u .11 i v a t a d i n

t?ie Lowe:.-

cash crop. Ma:: re is



Co rporo t ior.Deve ! n ■ >;nen t
thepurpose10 1

to makeis d'?'?
lacc Lor C ■:

':vs' n:;; :.ry- of yo'.JPC S-d. 1 = •'”S .
!. o

paddy seedlings arc
eachbed, and thereafterprepared nurse?.-ycommona

seedlings individualtrar-sp]snt ’:heprojeer ar.-ier on
Transplanting it the paddy plots is done manuallyf5eld.z.

planting twocm spacing three15 3? toft ora cm
seedlings per one hill.

?er t i,liza t ion Proper application of fertilizers is

realizationessential for of the anticipated crop
projectproduction in the soilsThe quitearea. are

deficient
nitrogen and phosphates. Therefore it is necessary that

chemical elements be supplemented by thethese ofuse
isThis done byfertilizers. the farmer himself with

extension advice given by field assistants stationed in
each village office.

irrigate c-

?.g.vicu' 'r-ra?

improve the timing of

This practice is

f ’• r. • • QT'chinr .

Philipy.-.res '.•.'hicb takes about 130 ’:o 150 days to mature.

in plant nutrients especially organic carbon,

d : c trbv t i on <:• f

variety oi paddy used ic IK 54 from the
f truing v ~i or s .

village under the project,
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prc-tectier?: 1 r. ter. si vo application of
and fungicides is requiredinsecticides

protection of the crops from the damage caused by insects.
P o s t s a n d ci i s e a s e r-r. Pr ivat o 1 v ownc- d spray pumps are used

insecticides. Suitable dosage offor
each chemical is advised bf field assistants/ based on the

and growing stages of the crops.
’.leeci. control: feed control

f '■. :r:n i r g practices in crop production. Weeding is done by
.iso of traditional tools e. g snail--size hand:.:o
.etrijgation: project management is responsibleThe

irrigation water.f or The
ter': iar canals are designed based on a 5-day rotation of
irrigation water for an average of an irrigation block of
25 hectares.

liaryes ting.....and .thr esh.ing.: This is clone manually by
project farmers.

Karke:tingj. Most of the farmers in the project area
the ir through privatesell routes. paddy..Forcrops

private businessmen readily available the farmare on
sometimes help the farmsites for

families in harvesting and packing. Moreover, they provide
the packing materials and transport, and they offer higher

officialprices Nationalcompared the Millingto
Corporation and the Regional Cooperative Union prices. In

.1 i ' e - c y r.e o f i n s e c t s

hoes.

of

of

is one of the essential

t he app 1 i c a t i on

rotating the availabi.lity

tor cor* t;;o 1 and

the buying and even



discip1: no: "e s;r c: s s r. f u ?.and

7 rigid schedule
■ /■ ’

infarmerterserr?r:.

p•--spare '-’.on irrigationlardupset on
odule.

ge :tingo £ theis ..he?er3Uf.s.-.c:- means
farmers to accept, discipline. The field assistants and the

responsibleprimarily indue inc:forblock hc'.ts a 1'0
their farm operationsand synchroniset imcfarmers to

to
faulting by drainscleaningthe of andseason proper

repairs of Failuref seders.. etc.
instructions,a. g r i c u 1t: i r a 1 the punishedfarmers are

kindaccording the of operationto performednot or
-.-zrongly done, e.g. violation in the use of the recommended
seeds and pesticides leads to paddy plots being cleared
away.

Charges...._for.. ..management ._supp.lies _.and. se.ryic.e_s:
Farmers pay a lump sum fee for irrigation services

provided by the project management which include land

G-

co one rat? nn

be alto got out of "top with each .other in such

ers to •?. fair
io.'.not he permitted

.by both manager-:.':'..?. ?::••'
"•per a tiers c.i

properly, e.g. plots must be prepared adequately prior

o o p o r a c i o ii s. A g r i c: -.

'•.I.:-: adherence

a particular

to comp 1 y ith

ncr can

:.c!od to selling two
r-’: ;'..~d'h’ t:> te Cooye t i-.’" on.

‘ ‘c'-mcrr *;re rest
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'.."ir.ar and other cor:.?." associated

serviceri " r 1 g a t i o n s 7 s t e if. a"’d theopera kin g/ :.".h '•.’in

.*-■•ar7 i cfi and wi?.erfarmorr' chargoo711 lege,

hectare9.:?fol 2 CJ’-.’S! o ? c.

no: as on.

shs. .1000hi. t - r char•:;«s
2016Har rowing
600:?eeds
660

Centr-"! ’.-.’at. er Users Commit tee 50
4326Tots 1
additionaltherevillages,theof•i '.'oreseme

contribution to the village development fundcharges e.g.

added to the service and ’.•■ater charges. These charges for

servicessupplies and payable thetomanagement are
project office before an agricultural season begins.

Project Organisation.and Management .Structure.3.2
The management structure of the project is divided

into two sections: the technical section and the farmers
section. The technical section falls under the leadership
of the Kilimanjaro Regional Development Director (RDD).

maintenance of project facilities, tractors and extension
services.

5’au yr Kr.t ‘

if-ter Users .Association charge

There is a project office which deals with operation and

he project
r.-ovided. 7nr instance during f.ho year

;!••• p lOZ Of



' )n

i'.i;-f"*

- f e mb I1 e s (WUA ’users'
i. ■■■.;■ T!.:vil r-FGj.-.-c?. ...rea.L”l

a sserrh liesUS’ and■-■ e a ■; t t i v e r. crop:: rn:r
o forcooperative cor L^izias; '■ ■.ral water
Moshiguidance ofproject under thethe

‘7ir;tr i ch Oniric il.

Liu: lea t:i. or.The. co rip 1®:: ity of

eperatien ?nd maintenance-ip? ins in over
themselves with’ong pe'/lod

organise!.Lon andThe managementGovernment. :;a“mers
day activities of operation•i.-zc.2.“ •.•.’it.h day to

from tertiary
cs.nr.is to v.'ater courses in the farm lands.

There is also a technical support system which deals
with some aspects of operation and maintenance which are
new and beyond the technical capabilities of the farmer,
such as sophisticated equipment, crop culture and general
extension services.

3.3 Constraints to the Lower Moshi Irrigation Project
The Lov^er Moshi Irrigation Project has been unable to

reach its targets of cultivating 1900 ha per year due to
different limitations, though crop yields/ha have remained

•.?.iri;.K-m -..sc •issary technical guidance and support from the

facilities cal?, for

This depend:: c-n the farmers.

rejen:- ■ armorf are orgar.ixod

a re

and maintenance of tho project facilities,



a rd

contributed t'-iirma jor unds rproblems: that tor..?.ve

2.3.1 ??r ought
tha

fields.
rainia 1.1of 1090 f ornormal ot theamount year

normal v-3c.ro (Moshi Airport Meteorological Station). Th.is
rainfall led to shortage of for theshortage -.rateroi

project by 470 litres/sec. during the drought period (up

3.3.2 High unit.water.requirements
high unit requirements in paddy fieldsThe water

against the and thetarget, of water upstreamusage
intakes for farming activities have greatly contributed to

shortage in the projectwater The targeted waterarea.

of water is currently 2.9 litres/sec/ha.

3.3.3 J llegal.. use of.prqj_ect wat_er
It is estimated that about 600 litres/sec of water is

illegally tapped through traditional furrows outside the
project area. This amount of water tapped illegally is

■i.:-:iagr:d to c !. tivato ! ha oi: paddy par year sinus 1987.

’.ss the plcrz-’.cd ‘wwcots. The project has only

burger: cultivation capacity aro nr: follows:

requirement is 1.49 litres/sec/ha while the actual usage

The 1987 drought red:..cod the discharge water
Ths annual rainfall totalled 416 mm compared t~

to February, 1988).

mm per



by 200 ha «* SScU’Or. .

production
pro dur ■? undercomn-cnced

project . much concerned thefarmers over
f E.rmS . However,

(perhaps because of high incomes from crop sales},year.-1
hirehave tended labour farmingforfarmers ■aos tto

enough supervision froma c t iv i t i e s w i t ho u t the farmers
themselves. Activities such as application of fertilisers

pesticides, t r a n s p 1 a n t i n c and weeding need closerand
supervision i« order to ensure higher yields.

farmers prefer to hire theirMoreover,
pavticu1ar1ypaddy businessmenplots, officeandto
non-projectworkers. These farmers less t imehave to

follow carefully, the agri cultura1recommendedup
practices hey mainly hireand labour for almost all
farming operations.

hiredforCharges labour have been rising almost
leading to some project farmers failing toevery season,

perform farming operations like transplanting on time and
ecommended. Ths high labour charges are mainly causedas

by the non-project farmers especially businessmen hiring
plots from project farmers, who are ready to pay the high

estmated to reduce :.hc project naddy area to be irrigated

some project

. 3. Other constraints affect?ng crop

a g r i c u 11 ’ r 1 p r a <: t i c s s in the in recent

v'hen crop
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c:;ons bectusa of nrcdrct i.cn costs.
a project taci.ier:' :i:ay
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4.1 Data Collection Procedures

for
'"hosedata f voiii the ofso tsfarmers.:: •■' rm

questionnaire forms were administered to project, and non­
Guidelineproject. r g s.? e c t .1 v e 1 y. questionnairesfarmers

collect data from the village leadersto
-rid Government officers working with the project.

■<. 1.2 Sampling procedure
in four villages, namely,The cress

Mabogini, Kati , Chekereni Oria.and All theseRau y-
villages selected of the wholeto’.••■e •' e cover surveys
project area. For technical data, two Government officers
i.e the Project Director and an agronomist were selected

(i.e villagepurposively. Village leaders chairman and
secretary) were also selected purposively in each village

purposively selected inVillage leaderssurveyed. were
order to help in providing general information e.g total

participated in locating the farmers’ householdsalso
selected in their respective villages for intervievzs.

.1.1 f}’icstic?inj;.irc torjarl^?io-?

Two c.ots of quest io
col Lection

’.-.’ere also ussd

aire forms wo.ee formulated

number of farmers, total acreage, crops grown, etc. They

project covers



r: s

I.-7; S

rar.dcmly from the register of the totalfarif.ers war. c!ra?;v:
each th--*prov j.dcd by forfarmers

j 0 were
non ■ pro/, ?ctproject Thead iiarme;;s.i er ■•!£■. :r. 're”"

registers indicated c.'early .~s to rhjah farmer is involved
A’I JUS ..

project farmers were selected for thisfarmers and 20 ten-
study.

4.2 Data. Collection
Data for this study were collected in the Lower Moshi

TheProjest and October, 1990.tween Augustarea
type of data collected are as follows:procedure and the

4.2.1 Primary .data
The main method used in collecting primary data was

a formal survey. A questionnaire was administered to each
selected project and nor-project farmer by the researcher.
The researcher was able to interview at least two and at

This. day.farmers depended thefourmost per on
willingness of the respondents to answer questions quickly

the walking distance from selected farmer toand one
collected usingdata this method includeTheanother.

family size and the number engaged in agriculture, farm

five

of

in the project and :v;.o 1c kj?. .

i cur vi I lages .

a total of 40 project

and •.••.’rnnrc; •. fra i.n!:s sample of 15

O': the 15 farmers in each village.

to

i 11. a;? s c': - o t a i e s
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pricesy i ‘.d.'h„ ... "CL"^3 .. crop
hire chargor.by operation ".nd: .’bnrr crop,

.-r.d ir.'.p 1 ■■;?■£• r. :••_ s , receivedlehr"- ‘ :!. r omrevenues crop

non- farm employment’.

4.2.2 rjpgordary 'V't p

obtained \"CV.‘ 275through o f documentsThese ’/eve

related to the study r.rea and through interviews with ths
p r o j e c t o f+i c e r ~ and v

location, rair.f all,information temperature,
input prices and their

and other costs paid bya v a i 1h i 1 i t y,
chopping project andfarmer, pattern, management

facing the project.rrcbl eras
project irrigationo bs e r •.’ at i o.:. sPersonal theon

crop fields, extension services and thefacilities, the
on-going operations in the crop fields made the researcher
to understand more the concepts of the project.

4.3 Data.Analysis
4.3.1 Data 1imitat ion

The data used in this analysis were collected from
rjnd project records and documents. Datafarmer surveys

consistent.oftenfarmers not Onefromcollection are
example is that farmers in the non-project areas do not

their fields in terms of hectares. Some fieldsmeasure

■ ■■■ ■ - ~ —

construction and cperatior. costs,

lagc '.Criders. These data included

■.'"ter use charges



to measure,
yic’d measurements. Anc the :

not re go rdeciHL.
r.-en-.o ri ar indicate th-::.cor

fC’7 factor?: reduce- zg.’lability o'-the
d :■ ’:t'. < > :: '■r. thov.vare

•■.ref ’.’.1S’

:.O7i3 ioh rr?. b~ made.

Tc-ckr " of ar:alys.is

?~onomir sveluation of the Lower Moshi Irrigation

three :r.“ jer namely..aspects. toe;7CG ".passes
deierir.i:'? irriga tie:: facility on theths impact

families andsma.’.l fa the whole economy of studyc?
This c.a t e r mi na t ionentails the economic andofarea. a

fin-nci- whichrat-r ms derivefarmers from this
irrigation farming. :p? issecond determinetoaspect

i”rigation development’/hethsv has enhanced employment
nities bothto the farmers and the nearbyoppo >; •■ non-

preject The last aspect looks into the problemsfarmers.
hindering the project's performance since its completion
in 1987.

The main analytical methods utilised in this study
are descriptive analysis, cross tabulations, financial and

analysisDescriptiveanalyses. andeconomic cross

,P ^-3 <*

T!:e

•;: or. ;

of L’.Gdecr.

information on •rhich



condition.':.; entity
Financial and

■■ lo internalandreref i.i: -cost<’;ra... yses
rate

system.to

3.2.1 Cornp-i'■ at ~ cr procedure

1 1rrrgai:ion ProjectThe evaluation of

■and ’’without” principle ”.nder which twoi:

situations such as the Gavai..">.>x-\t of the economy with trie
project, and the dev?:onmen?: that would accrue without it

This methodology has been adopted in view ofare ccir.r a •.•■£<.

benchmark survey necessary for thethe bscnce of an
ai-d '’post-pre j oct” analysis.::

benefitsupp?rcpriateobtain andmeasurean o_c
costs which occur at different periods, it is necessary to

discount future valuesvalues bycompound pas!: or a
discountdiscount The therefore.suitable rate. rate,

different time periodslink between andprovides the
allows for an expression of a present value. The purpose
of discounting is to measure different flow’s of income and
expenditure in terms of their present so that they can be
compared ‘(Gittinger 1984).

The discount rate may be expressed in real or nominal

economi

is based on ,:w

-.m? ■■■cut, i no net tor.- >■"< constra.! nts.

'.2.2.2 The choic?_of a suitable discount rate

the cv

return culations rr- used to evaluate returns
vg-verf irriga tio.

pre-proj



proxya
Lys ts ur<: prova.’.: i.'ig market• -. .>:.idiscount sr,:io

in loss than'••hiein: orcs- t. horeve" .0 !•' a
perfectJ..: S .':c.•..•rono:-/ . . >&

refloat’."•■•.'"■•nt. toof r.?. to "I:""and
society ’ ' •"

the
capital.oppo-.t unityis ".heus ed cost.''iscovti o!:wa?."

Given difficulty of timnting an exact discount
(1985)'1.931) and Tolbertandbo th BaumPowers..-ate,

suggest using a .'reel discount rate of 10 to 12 percent for
A common choice is 12 percent

(G i tt i ng e r 19 >'.• ■?.).
For financial analysis, the discount rate is usually

the marginal cost of money to the farm or firm for which
the analysis is being done. This will often be the rate at
which a private enterprise is able to borrow money. Bank

to agricultural projects in Tanzania lieslending rate
between IS and 25 percent. This study adopts 18 percent in
its financial analysis. A 25 percent rate is also used in
testing the sensitivity of the project due to chance in
the discount rate or marginal cost of money.

:■. • • iui : ;■ *.r.’O o' ?act:-:

■public investment projects.

For economic -nal-sic. Rising efficiency prices,
for co-c.-.i-'n by iutuve goner’it.’.onc .

between presort and future rr. tv.rr.c,
as a whole?his -reflects the choice madp. by the scci?.t’!

of tots..' income the society is willing to save.
and hence the amount

measure of



Icri 'on -: c

7inaneit r*

•v- ? s ■ • - 
* •.. ■■ . . • ■■

viewpoint of• - f .:7O?"

: a

ana Lysis is■197 <>'i '■ £■■hr.

f the -j-.-n-iscr. yi.al'1 -:r. acceptable
investment when benefits and costs-st:t. te cx
p-.-icen. A project produceo; ar het ISIS t• re

least as great as the discount
i.: 1 ve s t•:•. o n t b y the .privateincent iveprovideto" t" 7. or

inThis be the ofco?.l notsector. may necessary case
the- goal of profit maximization ispibc i nve s t mor.t r a

investment.
r. '•.h.ir- part of "he analysis, quantities and costs of

and a without project situation is
benefits and costsinc semen tai strear. ofused !:hat the

financialThe of thebe calculated. structurecar.
basisthe economicana.lyc.is, for thethen asserves

analysis when market prices are replaced by efficiency

4.3.3.2 aeview of ..analysis criteria
Three criteria are used to assess the financial and

investment the Moshiofeconomic Lowerworthiness on

prices.

r ~ e'.-.
- in?"cirat." of return at

vot tho only cri/’eri". for

J; the 7.owe”

input." are detailed,
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>■ ' ■

cot. soton ■?

Tf -co’noa.-cs henofit;z

in.ox Tired. 3or.at i.::■.no

they are earned or spent
a period of sevoualr ?■ e :■:er c • e d.;. owe7 as.?. ove::

3" the number of years assumed to be the useful
the project. ?’:.rce t h e p r o j c■: 1 i f e

discountedthe cash f LOW bemust toye-.rs .
ccmpvr’s.-.te for ths t.’n.e value of money.

The present worth of the benefit stream is divided by

:?. this study, the method used in the calculation
of benefit-cost ratio is as described by Gittincer 1934.

The decision ru’.e .in the benefit-cost analysis is to
accept all projects with a benefit-cost ratio greater than

suitable discountv.*h e n d i s count e d at rate, mostaone
often the opportunity cost of capital.

Net Present V<orth_: calculate theTo net present
worth, the stream of costs over the life of the project is
subtracted from the stream of benefits. This yields the
net benefit stream. For the Lower I-Ioshi Irrigation Project

projectTjithout benefits isanalysis, The stream of

;ui:c-■; ■'.?etc .

are

extends over

•; io = i.C2 ; ,

cox”.tec ; ?.e '.:imo

■.he present worfh of cost stream to get the benefit-cost

e of

end ;



bor:ex i-'.■ J/-. -

j. ha!■ rncr
: re;iscourted the

5 r-•: T’.' •! -■■ I request iyar.o tber

calculation t ha• ■> <r .becauseC 7

ir that makes’ o>:

the incremental cash floT’’ equal? net
A -sfactn-ry return should be Least as high

■■. h e ■-. s t iinat e r! d i s c oun t r at e .

7.Li:.? .1". this study are ■•.■orked outThe EC*.?,
convert lore.?. methods as follo’-.rs:b

Benefit-cost, ratio (BCR) = Bt-Ct
(iri)t“l

t=n
Ket present worth (NPW) = Bt-Ct

t=n
Internal rate of return (IRR): The discount rate
i, is such that:

t=n
Bt-Ct -0
(1+i)t=l

sms of V

?f?W and the

is
-■ re sent '.■■or th of

the- c’inccTnt rate

?J: do; :• .jot rocuiro the use
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in.: •. :.?i’'■ ?■Cti

is ■/■•?

i ?. s

!. ? !tir:

S" “1\ • v ? r’: ?.L'inr. o r

1 eK!: i -1 ~ "t. J: e .n

’.:he clirac’ir: ;■
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r-‘.‘.f.r.TS AED .'.r!ALYEI:S

rcri.iaII" <jvaJ uated
in vo st i.-cnr.pro set. ’:o : r i. ;the to

nficieries who.’.o The needand to eccnomv. to
isI”.-:-, -j project:" bar nr’. o::?r.nC"p:‘

i nvestmeatsof public incaseresource s.:"CE "CG

r coini tries lik® T~nr:rnia, there exist.:'. ?. lira: her!develop?.

financinga.vai l.T.b.’.e developmentfundsof for

backgro'und , •thethat part oft is f r o::i

Mos hi Irrigationtheevaluate Lowerf:t"Cv attempts to
and. examine whether the project is beneficialPro j ec to

benefits and costs of the project arc calculated and
financial and economic analyses of thein thethen ’..’.sed

project. Other socio-economic impacts of the project are

5.2 Some Working. .Assumptions
Value, of. production: Paddy and maise are the only

considered for both sampled projectcrops farmers and
non-project farmers. The actual area under each crop in
the 1985 1989to andyears the projected betoarea
cultivated obtained from the Lower Moshi Irrigation

economic

?" o'vicr to deter-nir. "A project is

the farmer and the economy as a whole.

also discussed in this part.

5 .:‘. 1 :•': r c- d• ict o r.
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"c ■: r -1 ■>

: • c ’• 1 99?

0 7 f LC

The 6?f<)77 ara■ ’ ■ ■

if Ct7 paddy -nd

tcz/‘:.sY~- elds 5.5 for paddy and 2.5of

r ©pre s -2 n t a 12 v ■■? y i .31 d staken as

to beThese happen
in Calculationproduction started 1985. of thes-.rce

yield in the sample farms •3 Iso sh o?’-ad the sa.v.a■?.vc rage

non- ■pre'ert yields5 arms.. the eve r aceaverages.

1.5 tons/ha for both paddy and mairre ar. depicted fr-.-omarc

t ■' e s ~ r 1 e farm s.

: Costs of the Lo-rer Mosh.i IrrigationProjsct cosh

generally be identified ns construction and

produ.ct.5or. o:-r matercial costs. Material costs include farm

input costs such as seed and fertilizers. The construction

costs include capital and administration costs.

r:o!"P" r? so” .

darn '■■•?. •

'■.or. fc” :~add'’’

shs 13 900

•? ■•’t:ic.'. ?ic ?s a::■:■

. ''5 'er ter f

7or the

e a v a r ag e y i sd she 7.7oJ ect. farms.

fo7f maize are

Project can
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s c " Lccc1
CO.?t•?"

1 . 313 6. 696

: 0P7/O.- 3.32? 7.532

193 f 23.173 17.350 •11.320

?905/36 3 ■. . 900 27.990 59.900

1085/87 31.53055.480 98.010

126.300 86.700 213.5007

Source: Lower Moshi Irrigation Project Report, (1988)

-r- ■?trr.-'cr

cost
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’’SOUS 1 ficr.vn.i t tee chargor.>. ..

■ in.".-;:': 2bOGJ * ”" '■ c’ O £

f. ». ..

;;-.ddy This costs30 kgs of seed.
io tai shs 1930 payable tc projectthea

for seeding and care of the
isition ofThe the required maize seed is

r ~s r o r. ~ i b i1 i of the individual farmer.
•irhll.is.srs:.
iners in their fields as directed by field officers.

This costs the farmer on average,per ha of paddy. shs
2735 for Urea and shs 1204 for TSP.

Hired labour is the most expensive input forLabour:

Labour is hired on piece-workthe type of operation.on
basis, normally measured in terms of paddy plots. The most
labour demanding operations are transplanting, weeding and
harvesting.

the

farmer.

o ■:

’.s -<;jor in;?".''.

the farmer. The payments for hired labour differ depending

r ecu ire s appror: im~ t oy
Ono ?_a o ■

3. '.-.otal of 215 kg (Urea) and 8S kg (TSP) are recommended

."ice which is responsible

P:roject farmers are cb.liged to apply



i n ■: h ~per■ ':C.

I ;.r rhe)■•.1.--7.7r.dr or

Cor;!; i?3-•1.

operation hoctarecrop

7’?.r.':inr 9.671Paddy

G

26.339?“d.dy

Z-iaia© 4.000

8.000harvesting ?<~dd"

Maine

survey data, 1990So:;.rce:



Lov-er X7.Tigat.i0n Project:Tn??.! e h- 3:

3 s t i :na t e cl c o s t s ha for

I: "p i. c a J t:o ■; c c cj.rd non project farm, 2 990

Farm costs -.nd rcturnsfin thousandshs/hn)
Project Non -projectl arm far~

Naizeitem MaizePaddy PaddyCost
a n d p r e p a r a t i o r. 6.S5 7.83 7. 3 7.82

i. 93 • . 35 3.80Seed 2.70
2.50 0 0arc; as

Suh-tota] 14.28 11.68 11.63 10.53

Nitrogen 2.30 2.63 0.65 0.65
Phosphorus 1.20 1.26 0.70 0.70

Chemicals:
Tr-secticides 2.04 0 0 0
Suh-total 5.04 3.94 1.35 1.35
Hired 1abour:

Traasplantinc 9.57 0 0 0
Weeding 25.33 4.00 0 0
Bird scaring 6.00 0 0 0
Harvesting 8.00 0 0 0
Sub-total 50.00 4.00 0 0

Grand total 70.32 19.62 12.98 11.88

Water c

Fertilizer:
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t b " 3 < 12 /': c. IS. 122Cl. 'Ji 10. 3

Csla-’J.". Ise' srrvov clsta, 1990Source:

“• •; ■: s :
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3er. efi ts ar/7K'.he>... ..L 1

i nireluded theh." benumb a“ o;■ ~ > r; O .rec-:
Sc." .

3ee::.’.tr cJ
analysis ;LS«e mari;.c.■?. prices r.nc indicates

levels ofret
The first;cshi Irrigation project.

investments actually made by the
The second level of enquiry5 -3) .i Tablec '-./.ip Is .•;c.’.cir.nvs

projectthe wholeofthe returnrate CD.

tor the .entire project including all farmers.• :17ns t?.i on t
The. net present worth, the internal rate of return and the
o n e f i t -cost ratio calculated for the whole projectare
(?.ppendices 1 and 2).

The project earned a positive present value of shs
614 million indicating that the return, to investment is

the whencoststhan stream of incremental netmore
benefits after financing over 25 years are discounted at

rate of 18 percent. At this discount inves tmentrate,a

::r, .

e:: “.mines

*• ' "inT

1 r.«

e::.imines

:: r.r.nc: ?.n“ lysis

r to t?:o

the Lower
?c- tiro resource." ■.’.rod. There are two

;■ op budge



tin c ; economic-

•i' r

.'Tabl •

bene £ i. t-cos '•thec 7 d COStS aa

the.". 50 •5.7t.. --hick is far above the-c?
When off ic’.

■ ?h o e p r o j e c .. the~t. a
not present worth

This implies that at the end of theo..;
,?.sr;u.:-.:ing official pricest ’ i? lif e, used. theare? ■-■o ;;■■.■

can recover its costs and remain with a surplus of
ismillion. internal of o5.t'J '• K:“hs rate return‘..ne

-.nd the benefit-cost ratio is 1.6.percent
follows therefore that the Lower Moshi Irrigation
is financially profitable if theProject oftrue cost

capital is 18 percent.

o pp o r tr. i i y c o s t

mrrlic show <;■; :.s ?.i

a surp'.us of 6.14 mil.! ion

7f 18 percent.

nhserved \rc::; r t 5-4 thal: ^-tor discount in :■

this period.
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J-Fcovr t

rr te

234.3 7./... :

45.1? r. 0

1.6**

4,5,6 i--:7 7-7-7-t/r:: -.'.s

1 / Vr.l"P. ir. million r-hs.



r.yrtomrti rs’ wh f-

....-

: s ra i sod..of

<•:

bnnef i ts and c{: thecostsor

chow that choLiJSL

mi .Ilion.321 the-

i potccnt and the

b?-iei’ ■■'.-cost r a ic This impliesbecomes 2.2. that the

f 1~-Tir!,;.al opportunity

""'.is a de t erminat’.or. of the likolihooc’ that
Project cc~. rihvtos significantly to the developruent of

its contribution will be great
justify theto of theusing scarce 7.-E sources

nation?. 1 3cnnu::iy.
nines ccoco.’.iic objectives of a project is national

rather than individua?, farmer or project specific, market
reflectdoprices that not scarcity values notare

measuringforacceptable project’s worthiness.a
project benefits andTherefore, costs valued atare

efficiency prices.economic Economic pricesor are
introduced to reflect the opportunity cost to the society
for the project's inputs and outputs.

2 '■

r /rater2- u::

the whu.le economy, and that

cost of Cc.~ita.l is raised.

5.3.2 7cor.p'.r.ic ?raly?is

pre ■jeer is profitable even ’.-'hen the

A '.i ■.s■ n t. c t or

:.r;o ,



ecor..o~: r

d.:.!’oc t transferi s a

r,

duties isother’•’bole. faceso

} plus transport cost to the project araa
this analysis as estimates of their economicins r ~

to be shs 53 95<i and for maize shs 21 G4 5 per ton.
Costs: Project costs are revalued, in horde?.' prices by

the application cf an estimated standard conversion factor
The SGT is defined as the ratio of(SCF ?

the border values of all. coeds entering into a country’s
trade to the domestic values of ail such goods (Gittinger

•Vljustments for costs of various items were made by198*).
individualim;? t. i plying bythe GScosts percent, to

their economic include capitaldetermine value. These
administration and fertilizers. Prices ofitems, o ther

adjustedlike seed not becauseitems theywere are
available locally in the project area.

The opportunityLabour: labour forgonecost or
output in its best alternative use often referred to as

of

[ c . i .Tar-.g.-- .’’or

o." were

?■.£?.■' v t- eats-d r.s

rv. 4- :.".cLv.d-ed in the.

the financial analysis.

value. This value for paddy in the year J.9'?0 was estimated

--(Appendin 11) .

,ifa?."e p•;.c? P.oraev p:.'ices of paddy and maise

..tic-i.. 7ol La:: does

cos’. tZtc- standycint of t?ie society



•.r ark et, the
io of.': ■; mrt? ma r gin a’■ ’-.o of the5?

product labour fr.rsjono 01;t yut.oI: ... ■:;

.:?G‘e rate appro::iniates theagxicultvr~’ sector, the i-c*
but during

daily agricultural wage labourthe supply C"

sltornat. iveexceeds the de--tend and f ©W• ally
opportunities may exist for earning comparable income.

In the case of the Lower Koshi Irrigation Project,
hired labour is not needed year round by the farmers, but
only at certain critical times such as during the time of

and ir particular during thetransplanting and weeding
These he peak labourFebruary/ July, 1950 s ear. on. are

and labour is scarce.
times, marketthe good?u.- i.:g these rate serves as a

estimate of the opportunity cost of labour. Hence for the
economic analysis, of the Lower Moshi Irrigation Project,

199C season
the shadow wage rate for hired labour.

Family labour is treated separately from, hired labour
when computing shadow wage rates. Since wages for family
labour subtracted projectfromnot benefitsare as a
direct cost, the net benefit ’which remains after all other
farming costs have been paid represents the return to the
efforts of family members.

led labovx whxcn is provided by the Government is

equals

goer’’

of-’ serfere,

tines for all

"-'■J peak seasons;forgo:?" output of

the market wage rate in the February/July,

farmers in the area,



skil Led-’.IC: forcos ':r;-• i . • or •: CF.I’.SO

••n-.-ited administrative costs.

economic ana.i ;Ts..:.cU .3. 2 . "J it o s 7 ’A •: s o i
:r o ■' ; Lower Mor. hi

be lewshown
5 5) . =3"~’' "S .1(Table tills show a benefit -2 et;nits or.

2.3 after discounting all benefits anti costs

This implies that investment and project12 percent.at
•..lie- assumed project

1 i f e o ,f 2 5 y e a r s . The possibility that the ’.-.'hole economy
will benefit is very high.projectfrom the .1 proc f to
this is rate of 50 percent which is wellreturn overc

capi ta 1.above the
The net present worth obtained is shs 1023 million.

This means: :b.at the project costs can be recovered at the
end or the 25 the project will haveand thatyears.. a
surplus of about 1023 million.

?;xr r.'/c

opportunity cost of

cost ratio of

The ro.'-.r/ltr. of economic "?■<!'
I r g a t i o n ? r o j c c t 3. r o p v o s e nc •; ■ a:;

costs can. be recovered at the end of
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rs 7 r

::co;io:r.c a lus

at ?•*?. disccn;-’!:1.2?.

v.'ort.h ::ato27 r 2-.~

\ C2Q . <■ 530.5

<19.24’•S.J7

2.042.3?C??

Soo.77C£: Appendices 8 and 9
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economi ca 1 ••O'C
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Iced
: he- become:';percent,

•iSO.S mi’.’
-o jo '■ is ecu-::c-mi call wh theOVQU
—■:

. •< hccio-eooromir of the
Sewer, ‘■•oshi Irrigation. Project

r. ?jcio- 3 c onn- c impacts projecttheof thetoK

project. e::?. minedthe in ofterms■" ■

in input yield,chances pattern, farmuse,
expend1 tvre. income and employment.

5. i.
The cropping pattern followed by the project farmers

by non-projectfollowedt hat differfarmers
significantly. Paddy is the wain crop grown by the project

of these farmers,most paddy isand tofarmers, grown
the plot, whiletwice for fewsameonyearper a

farmers,paddy is grown three times a year. Maize is the
the projectundersecond grown once per year.crop

providedisservice for maize farmsIrrigation to

crcpp ; r."

in c?roppinc pattern

r. •

r ••J'l’.r jert i

corf ci

'• J--’'.:.-) ; ;: • ••C; ’ y :o.’ "Q 2 .'1 ,1

■ is raised.



75
in per rodsr c <■ 11i r erne n t sLemont water ot sca-co

•f •". c.d y o c ci • p i. & c 3 2 o •: • he total devc lopedpH r C 5’it

while maize occupies .1? percent:. Other crops such as
bananasvegetables, coversugarcane,

percent (Table 5-6).
In the case of -or-project farmers, maize is the :nosi:

quantitiesbeans. Small offollowedimpert.-nt crop
ingermillet, cassava and vegetables are also grown. A few

mainlypaddy homefornor-project farmers grow
The overall cropping pattern in the studyconsumption.

, therefore broadly indicates that the availability of
diversificationin ofresultedhasi -.■■■■ irat ion water

cropping pattern. . This is because, whereas in non-project
in inthe dry thefarms, season,grownarecropsno

paddy is grown. This showsirrigated project farms,
that, the provision of irrigation facility has transformed
the cropping pattern and diversified it.

Furthermore, it is pertinent to note that high value
like paddy involve high cost of cultivation. The

high productivity per ha of paddy coupled with the good
price compensates the high costs incurred compared to

in the non-project which have beencrops grown areas,
highly susceptible to vagaries of weather.

since in the Lower I-loshi ProjectThus, maizearea,
and pulses were replaced by the high yielding variety of

only

crops

coffee and



provision of load:'‘:h" •■. ter
lucrative;;:;k itub f.o crops by mo re

inputsr.

view of input v.r,e per ’-a between the/.j". t we­

ar,-sc? rvir.gcotheories obtainedisof SeC’plC-

inputs o«r ha of cropped which hasc.f area,average use
using thewe .1 cj h t g r: n v e r.---. g ecs.‘.c*.."at edbeen ■■.e

(Table 5-8).
intensive use inputs5-3 confirmsTable onoltho

additionalr.: cztes the of ofrreject cr-c? extent use

non-projectcoiv.paredth.es e f ?? r.r.s toonvarnous

farms.

■"rerertio- of c"cy:ped arc?, under each crop

.: i?.u t Lc'. o i: lor.;:

•.he ur.e of: major



irrigztion Project:Mosh 7
Cropping 2/.•; in sample ( areaEarnr

Gross
cultivated n?e!:
area of acreage

Maize (haJ Paddy(ha)f am
area (ha). IrrCondition. lend (ha.) Pf... TrrOther

With project 4700 900 2030 1500 1507 500
Without project 5080 350 2495350 10754220

19 32 35

Lower Moshi Irrigation Project Office reports.Source:
for Irrigated; andstandsIrr.

for RainfedRf.

i ■ n (•.'” d i fc. r e n t c ro s ' . 1990



’.o-r-er Monhi. Irrigation Project::i 7:..e
Cropping calendar. :s(:n

Activity t iming
Rainy P77Vseason r.eason

liar ve ct ShadingSeeding ■ larva stCrop

March Septamber• Paddy July January
Mai re February July

oi operation

Source: Same as Table 5-5.



•,ror f'os’:: Trv i •-'ctio’i Pro jar-::»!•

A.ver".gn i .-pvt

project t:in the sample 1 990area.

Recoirj" •?.'•;<? G^.

input

Eon-project use in
pro;; cur. fsrms.farmsPro ject farms

Haire Maize.Paddy PaddyMaize Paddy
15 3030 6015 30Seeds (?"g/ha)

fertilizers:
50 5350 215180Urea (kg/ha) 75

50 50 85 3690(kg/ha) 90TSP
a/Chemicals:

12.512.5Insecticides(mis)
Labour requirement

108 114(man-days) 126 198

.Survey data and project reportsSource:
a/ The type of insecticides applied are mainly

Diazinon and Thiodan.

nr;-.' per or project and non



r>

project.

rejected YieldJ'c?:-projectPro jset Increase
increaseyield£ aCI::S i arris•ror
against.
projected

111333 4.5&.5Paddy
2.5572.5 1 5"aiao

Same as Table 5--S.Sc-'jrce;

i-o?rer ;:g~5!7
c? re-'.it. on

ran-y? e '• arms

- • • ?. c: a t: i c n P r o ’■ ■? r :



tcrv.i ewed indicated

afford buy in g the? inputs. The difficulty in supervision by

applied by lead tc seme of the recommended levelsfarmers.
diffe"snt LevsIs particularlyfrom supplied fOi'

r..“iso .

5.4.3 Differences in yield levels1
yield of the sampleThe average

saved by the project and the?: arms
shown and compared in Table 5-9.

indicate, yield higherlevelsthe dataAs are on
The increase in paddy yield per ha amountsproj e st farms.

the yield level is about333 percent while for maize,
67 percent more than non-project farms. When compared to
the projected yield (’.'her the project was initiated), the
average yield increase for paddy is still higher by 111
percent. This could be due to use of better varieties and
improved crop husbandry practices relative to that applied
for projection trials.

Cha.nges_in_ fsrm.Jncgme'5.4.4
Besides boosting up agricultural production in an
the main objective of irrigation projects isarea, to

raise farmers’ incomes in order to enable them get to
better standard of living (Table 5-10).

of the non-project farmers i.

2 in .Id officers whoa some of the inputs like fertilize:.' are

non-project farms are

...r..ng none of the inputs for the reasons that they can':.

crops obtained or.



Tr h ? o t h a '■ -■ j..5 >nsoon re::1

•50 ;?cr hr of maize which
d ’ ftornncor c>\ po re or.':

■■' •"rm Although theturns.

! " ’oasim O ■I’;.-; •; ng

oyr.ent

p r o d c t i o n h a s increased ina i c 1 t ur a1 the

d-.’.e to higher yield per unit area and alsoproject. area
the change .in cropping pattern. With these changes,due ho

increased which isrequirement also has met bylabour
family and hired labour. A part. of this additional labour
requirement is use of tractors during landby moremet

an increase in the use of labour
This additional, use of labour•.":s observed in the study.

average are ’.worked and shovzn in Table 5-11.on

<-

: o "d-'itional

Th.e

•.■-. r:'. Arc ■s:.-.rn: bo :-d to ar.’"

l. i.5 impact, of _irrigtior on man-days of

fror; non -pre ::oc-:

resuJted in::o an increase in. term income by
5'V’ :?-nr ha of paddy and ?. "■

‘; e i .1 a b A1 i t1 •

icarAon.
eddit ionc.1 income

hut since bighe ■me cf other >.npu‘:s •.-.ths also made

the outcome

preparatfon. But s ti11,



Comparison of returns per ha between
projec non - proj oct fai~:s, I? 90

{.in thousand shs/ha}

Average
Average Averagerevenue

at marketType of cost net
be net itpricefarm

274.21 70.32Project farm 203.91Pace! y:
12.9863.29 50.31Won-project farm

210.95 57.34Difference 30.31
As a percent of
non-project 305

50.00 19.62Maize: Project farm 30.38
Won-project farm 30.00 11.88 18.42

20.00Difference 7.74 11.96
A»s a percent of

non-project 65

Source: Calculated from Table 5-3

• .0 .'.-GV.'-j.' Mochi Trrigat'on Project:



c.

r '.g-:'. s en Project :

.-.or i.:i

-.-r, non-pre'er i tarn

?"<?■'set rar-ii

LEOPar'd" Paddy 21a i "o

17.'krtSO" ’.-.’CL.'.tS

?. e■ 1 d ■_■•" ep a - a t i o r. 1820 20

1052 4-> J 

'vesting and thinning 2;-! 30 10

Plant protection anc
upkeeping 20 10
r:: i g " t i:?op e r a t i o n 14 12 a/1.2

Z-Iarve sting 2220 24 19
24 20 30 16

198 126Total 114 73

Same as Table 5-9.Source:
indicates traditional irrigation man-days ofc*/

labour.

.?r.’.:?• ary processing

■•■‘a j;:;; opnr~i.pn

(in man- days), 1990

iTo ■ ■ p ■ • c ;■ c ■:: t f a r r



project a
inc':

7. nt cur.
project•-.-■.hj-• avernjo .

•tinr -dayr.the■,;g ;-i go

i ?. gat ion waterI - r1 Hence■ ":!G .

: ■: i.c r; inr; y . •• p, - •

Suchhe77/ic”: I'-. J re- r.sctov ””C area. a
••'v e r s 1 1 ■. c a t x o •1 af:icn c-.CCO •/”.'• croporc: or.

intensivelaboursne crops
double cropping system ir the project area as compared to

non - c ro’j e c t :: c- a.: r:.e

o£ irr irat ion or. ■/•'-l’-es._o£ _ agri cultural5.6.S Imuac
land

biggestisY‘* t-. H r* n r* *' '** f" 
l.t ,.W* ■■ r. . the land value of theone

indirect benefit attributed to irrigation, projects. In the
Mos hi Irrigation Proj ectLower there threearea, are

contributions to land value enhancement.
first isThe increasethe of arab.lelarge land,

particularly in the lowlying area along the Rau and Kjoro
rivers result of f .’.ood control drainageandas a
improvement. About 430 ha or 20 percent of the project
area is now free from seasonal floods as a result of the

o

‘ I. '•> hired\”q;. ]

“!’ C 7 51G H t ■- G 7 ?_■ Q f



■L f

project.thiscontribution ~os’.iIt .Aslarge aV

f'omo /-'f
reside on the highJ and areas andvo

: ... ?.ho projectwer.t are.'

busy throughout the year.
Ths third contribution is the improvement of social

communication and transportation. This gives
improve theirincentives farmersthesufticlent to

livelihood.
it ras also observed thatFrom the study, theon

average, the capital value of land in the project area has
Ho project

farmer interviewed was ready to dispose his plot. However,
few project farmers admitted to be renting their paddy8

plots at least once per year. The charge for renting was
60 000 per ha shs 20 000 per 0.3 haor

paddy plot per season. Such high value of land has made
the asset position of the project farmers more sound.

in

in

is a’r.r.

the area, since the double cropring of paddy keeps, them

appreciated as compared to non-prcject areas.

o-.-.- ironment,

the farmers who used

■; e 1 ■'?v c t h e pro j e r1 commer ce d.. a r a ~ ow s g t ■:ep perm a no n 11 y

f’nacnd ’ . ctahi’l Ls.-.,t.?.or. of crop uraduativify

capacity for settlement has inn-easad :.r. trr area.

pro:-, oct ion worts constructed under the

on average shs

seasonally migrating tor



• ■ •'?

■ chi;

}■■■: by \

jctior. .

■nVarn small-scale• 1 .’

Lal oc I: ivc of \:~-.igat :.c- . The 7.' •?..■

eduction. by tr;:4r.;ng
I: 7.- i ndependont7.‘ .7-7.•.nonager. —■! <:.s

outside assistance .
this intendedba ::k ground, f: tr.:d'Ac<'i:?.st sv. ch to3
incurred by the projectdetermine the costsoh j actively

obtained7 ov.-’q holds, and resultreturns ~.s a of
creation development in the Lowe?/ Moshi area. Financial

economic conducted determineanalyses to heand '.-.■ere

project’s worthiness. Ths economic analysis of the project
is
investment on the project contribute significantly to the
development of the economy as a ■•/hole.

The study also attempts to evaluate the impact of
the project on employment. It also studies the changes in
cropping patterns, yield levels of principal crops. farm
income and land values. All these haveaspects been
related to "with" and "without" project conditions.

In addition, the study looks int.o the problems facing

;:c _
■'?. ’ rhe ration ••r:

6.1 Inirodvcti.-'H

' v.c Gcvornr.c::t

di’rected towards determining empirically whether the

incr.'e.ases in laca' ••'cod p

to I'-Gly- fnrmo -s ? -.a:re
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■; •. •J?:;-.f : : r t

expansionand of thedove.? c t7.0

:■ eject i.7 ■gated a .

■>. 2 f!c/.s:!.o:ir>
1.2.1 cial and economic analysis

■r/c luateflu:

present wort-project

r:. -?;i t■? ini;?:: >.? ti 1

resources actually invested by the projectvctw.'s to
to e 1 ic 1 t pari i cipc:t1 oi:farmers were

rate of return is well aboveproject. ".'he financial
ratio greater andthe bene J: 1cos t than one50 p e ■;• c

is positive when market prices are
is applieddiscount thsrateand 18 percentuse d on

The high internal ofandproject benefits ratecosts.
withoutprojecttheimplies that, operatereturn can

subsidy.
National Milling Corporation prices(Official ?.’ere

also used in calculating the measures of project worth in
order to compare the magnitude of change if farm outputs

assumed to be sold only through official channels.are
This also sensitivity analysis since theactcan as a
market prices are higher than official prices. All the

of project positivelyworth responded whenmeasures
officia.1 prices were used and IS percent discount factor

more thasi suf ?:s.aie-it

’. 1.’

the uct present worth

ar? the benefit-cost vatic, the ner
moasuror of pro jcc

:.'hc ?<■ t :.sd c l;-.ui.c ' al

this study}
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■ ; 1 mr.crJ tudos ?;ere lower .i ■'•c=;;

lie project..a

■ • i v interested .in-nd the dcr.ors theare more
pro j ~ct f7 nunrial’.'Ol’th than the-." SREUrSS of

ratio is greater than
the net present positive and the .•.•ccnc??.ic .-a ?. ■one,

opportunity of cc.p.i tai . theexceeds theretox cost
i g n i f i c -■•. nil. y ria t Lena?contributeto toproves

capital variations wap conducted both in the financial
rational conclusions.

necessary to accommodate higher opportunity costs

capital (1.3. 18 percent for the economic analysis and

percent for the financial analysis). It was observed..25
under the assumed increase in opportunity costs ofthat
al, the project is still profitable. The financial

the net
present, worth was shs 321 million and the benefit-cost was
2.2 when a 25 percent discount factor was applied on the
benefits and. costs of the project using market prices.

discount factor18 percent used??hen thewas on
project economic benefits and costs, the net present worth
was reduced to about 50 percent of the value obtained at
12 percent discount rate. The economic rate of return was

o

rate of return remained greater than 50 percent,

"o:\sitivity analycis regarding

economic analyses. to allow

‘•.ha opportunity cost
-nd therefore viable.

th a ' -qve rnnien t

As x??:.- as the benefit-cost



ratio was■ 'C

O: :€ -

?he project:

CfcPre:;-

t hedy area.:ho1 igat.icn t h •? farm r*er

1:.'i s’ed .follorinc te” .-.ativ.-j

drivers: fiep:-eject■r<?- „ r. ".OT-".hr sr r e

:.:d■_r; pr.tt 3 or.

??h: le in the project area, paddy

season by use of irrigation, the non-durring dry

irrigation int :?ss cbrer-ec also that, provision of
(bothlabour employmentproject enhancedhasth o a?: se

oflabour). ’■.’hole, haf ami'. hired theand On ana
arn: has increased the labour use by 84 man-days

maizepaddy and 53 man-days £ orfor per season, as
compared, to the non--project area.

theThe overall output
higher than that of the non-prcject

•The project has increased the farmers’ income byfarms.
11ha of paddy and shs 950153shs 500 per

Further, the study also revealed that the average per
ha value of land, the single most important item of farm
household asset in the project area has appreciated more

maize-.

of

- - p:: c j e c ?. a e a.

irrigated f

proiect "u.-eas 7-.-e:-.t •rit’.T.ov.t any crop.

ar; co:?.pared

irrigated farms ’.-ras
or gross returns per ha for

;• . ? tecio 7GCG7"O;;,.ic Ltipact

per ha of
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Irrigation Project isMo shithat the LowerCOk’C

the economy as a whole.profitable both to the farrers and
are carried out
irrigation canhe area under
increasedproductivity haandbe expanded orper

maintained.
Since farmers can grow food crops locally for self-

sufficiency , it assist infarmersmakes tosense
stabilising production.their MoshiThe Lowercrop
Irrigation Project has made great success so far towards
stabilising production by use of irrigation. The project
leadership should continue training farmers by ofuse
extension workers to enable farmers follow closely the

improve the knowledge about modern irrigation practices at

This proves that if appropriate measures
.by the project authorities.

fulfilment of its cbjart.’.v.

in the project farms againstunit waxen reg;i i romer, ts
dtvelopment ar.d anparsic- , included those of drought, high

io?:sJ. prcblomr; of which solutions have to bo

crop farming recommendations. There should be efforts to

and Ins tit:
use of water outside the project area



do!, ivorythcug?: 3 ter system::over

bornetocrr:1 cal bytoAny no?;?n .- — r«

specifically required tothatand dreknovz? ■r?

■.nnov-; C Lon. ‘.-.’.-.a tj'i'Jmake u l; • ;! csso o uproper

extension bo integraltrain shouldand■..•os rarer.

maintainingtowardsprojectthe s tepofpa?:ts r?s
'.•/ho have th©It is not only to learni armer:-.success.

rigaticn cropping, but also extension workers ’whomodern i
technics’.onlyengaged thepreviouslyhSVCr-’.h'.y

Personnel developmentrainfedininstruction crops.
Developing skills andprogrammes have to be encouraged.

fieldpersonnel and staffforspecial programmes are
desperately required.

faster rate of quantitative expansion ofTo ensure
construction of boreholes beirrigation mayare a,

duringespecially drought Theimportant foryears.
boreholes existing in the project area helps in increasing
the volume of water for irrigation. This may also solve

problem of high water requirement in the projectthe
farms.

By-laws should be introduced and used in the project
in order an agricultural discipline istoarea ensure

adhered to by both project leaders and farmers. Security
concerning project facilities should be strengthened and

in

' wel.! .

'lower '.■cchi Irrigation Project, this moans that programmes

.dills
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of

('000 ha)1982developed.Area
Modern

Country
Angola 
Benin 
Botswana 
Bukina Faro 
Burundi 
Cameroon
C. i\ f r i c n Ren. 
Chad
Congo 
Eq.Guinea 
Ethiopia 
Gabon 
Gambia 
Ghana 
Guinea 
Guinea Bissau 
Ivory Coast 
Kenya 
Lesotho 
Liberia 
Madagascar 
Malawi 
Mali 
Mauritania 
Mauritius 
Mozambique 
Niger 
Nigeria Rwanda 
Senegal. 
Sierra Leone 
Somalia 
Sudan

£6 
100 
350
52 

240 
1900 
1200 
340 
n. a 
670 
440
72 

120 
150 
70 

130 
350

8 
n. a 

1200 
290 
340 
.39 
n. a 

2400100 
2000

44 
180 
100 
87 

3300

0 •y 
0 c
a

11 
0 
10
3 

n. a
82 
0 6 
515

n. a 
42 21
0 
3160

16 100
3 9

66 
10 
500 
30
5 

40 1700

10
15
12
20
509
4
405

n. a5
■i

20
5

30
n. a
10
28
16800
460

20
54

20
SOO
15
70
50
40
50

Irrigation 
potential

Sma 11 -sCc?. 1 e or 
traditional

Sub-Saharan Africa: Estimates 
in relation to irrigation potential

J.-; 13:
' g-it iroas
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contd.

220
2381263833 '.61Total

(Append!:: 13}:Source

Sv.’cU-::i Is nd 
TanKania 
Togo 
Uganda 
Zaire 
Zambia 
Zimbahre

5
115
10
3

2G
63

55
25
3 g 
z

io 
127

7
2300

S6
410 

4000 
3500

?AO 
estimates}.

Append!:: 1?

FAO 1936. Study team 
estimates of areas developed; irrigation potentials from 

Land and Water Division, 1985 (provisional


