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ABSTRACT

A major constraint o inereased agriculturel production in Nigerla, is inadequacy of rainfail In the nerhem

- EIAIEs. This probfem hes led to heavy government investment in the development of irrigated agriculture

involving both large end smal-scale (rigation systems. The racent governmant Intervention in the smalkscaig
irmigation systems has been malnly through the fadama development astivilies af the Adricultural Development
Projects (ADPs). This study evaluated the pedformance of the smaitscale irrigation system within the Westem
Zone of Bauchi State ADP coOmrising four local government areas [Bauchl, Dass, Tafawa-Halewa and Tore)
during the 1587/88 dry season cropping veer, The dats genaratad wera projecied over & five year perlod (1988
1992) using the annual growth rate of the consumear price index, Discounted cash Mlow measures were used for
analysing the profitabilily of the investments. The findings of the study showed that investrment in smalk-scale
Irrigation farming was profitable when family izbour was sssumed to have a VEY low ar 2evo apportunity cost,
The NPV and the IRR oblained were N15 582 6488 and 1595, respeciively, under this scenaria. On the other
fand, NPV and IRR dropped [0 MS02.44sha and 24%, respectively when family tabour was costed. A number of

factors were identifled as contrbutors to the rather fow returns obtained, These included water shorlsges,
unavailabillty of improved seads, and iow product prices during the peak harvest period,

INTRODUCTION

A major  constraint  to  increased  agricullural
praduction in Migerda is inadeguate supply of water,
Rainfall, the most imponant source of agricultural water,
i= inagequate and highly veriable in supply. Nwa {1978)
repanted that the annual rginfall in Migeria was less than
500 mm in some pans of the north and greater than
2300 mm in some parts of the south, it was alsa
reported thet about three-fourths of the narth recaived
lesg than five months of rainfall in a year (FAD, 1956
Federal Republic of Migeria, 1976 Nwa, 1981), Thee
are several implications of thess rainfall characteristics.
First, large areas of land are left uncultivated, sspecially
in the: Sahel region of the north. In addition, the Intensity
of land usa is low because cropping is restricted to the
short rainy period. Furthermare, only crops that are
quick-maturing andfor droughttslerant are Brown—a
gluation which prevents  diversification  into  the
production of new and highwalue crops. And, guite aften
paor narests are recorded in years of late amival, sarly
cessation and/or frequent breaks of the rains. All these
conslituie major constraints o increased agricuitural
production, migation is therelore, considered necsssarny
aligviate thess  problems, 7 order to increase
agricultural production in the eountry.

Geovemment involvemeant in irrigation development in
Migeria has a relatvely 1ong Nistory dating back to 1018
when flood waters wese mpounded along the Sokoto aned
Rima Rivers for agricultural production by the hen)
Maorthem Niganan Gowermment. However, organissd federal
gmeermment imahvement in irgation development bagan in
1973 when the Chad Basin and Sokole-Rima Basin
Cewelopment Authoriies were established (Erhabor,
1982). Later am, in 1376, nine additional River Bagin
Developmeant Authorilies (RBDAS) were created and
he existing two reconstitutes. These authorilies zra
Still in existence and ere charged. with a rangs of
responsidilities Including the hamessing, management
and exploitation of the country's waler resourees for
agncultural production ard other purposes, Nwa and
Marins [1982) nave adeguately documented the
various irrgaticn schemes establizhad by the RBOAS in
nesr respective areas of operation.

The irgation projects established by the REDAS
and other government 8gencies in Migera are mostly
large-scale schemes which have been characterised
by many problems (Wallacd, 1979 Palmerjones,
13880, lcachana, 1980 Etuk and Abaly, 1982; Holawoe,
1882 In apparent recognition of These sharcomings,
BMONaSs Seems 1o be shifing to smalscale imigaton
based on ground water development by hard.operatad
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and small motordriven pumps (Eicher and Baker,
1582). Considering the relatively low level of capital
requirament and the simplicity of the technalogies
invatved,  samablscale  Grigation  might be  more
beneficial 10 @ developing country like Nigera, than
the large-scale schemes.

The Research Problem and Objectives

To successfully develop smeflscale Imigation in
Migeria, smpirical infasrmation on the esanomics of crop
production under the existing smalkscale irigaticn
schemes & sssential. Such information would highlight
the potentials and constraints of the schemes. Policy
makers, imgation development planners. as well as
" resesrch and extension workers would then recognise
the specilic aspects of smalkscale imigaticn systems on
which to focus their altention.

Presently, there s a dearth of empirical information
on the worth of investments in small-scale irigation
syslems. The very few studies on the economics of
small-scale irrigation in Migeria determined costs and
returns, as well as productivities of resources in the
year of study {Orewa, 1978; Erhabor, 1982; Olukosi
and Ofcjekwy, 1983). But, since investmant in small-
scale pump irigation Is a strategic investment, with
costs and returns spread out over many years, it is
necassary 10 sludy the schemes aver their entire life
SpaEn.

This study, therefore, aimed at evaluating the
profitability of imvestment in small-seale Irrigatian
based on small motor-driven pumps, with particular
referencs 1o Bauchi state of Migeria. The specific
objectives of the study were to
(1} determine the costs angd  returns  of crog

proguction under the pump imgation systam;.
estimate the net presant value (NPV) and the
internal rate of return (IRR) on Investmeants in the
systems;
(3) Wentify the constraints to increased retumns
under the systems; and
(4) derive from the result of the study, Implications
for policy and research and estension work on
smalkscale irmgation development in the country,
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METHODS OF DATA COLLECTION AND ANALYSIS

The study area

The study area is the Western Zone of the Bauchi
State Agricultural Development Programme (BSADP).
This Zone, as at the lime of this study consisted of
four Local Government Areas [LGAs), namely, Bauchi,
Dass, Tafawe-Balewa, and Toro LGAs, and had an
estimated population of 483,578 people. Annual

rainfall in the area ranges from 1,000 mm te 1300
mm, with a duration of about five manths [usually
beginning in May and ending arcund October)|BSADP,
1983), This leaves a period of dry season of about
SEvEN maonthe during which little or ne rainfzll is
recelved. The area s, however endowed with a few
streams, along the flopd plaing, which some small-
scale farmers use to irrigate thelr plots, Motorised
PUmps are used 1o lift water from the streams, ponds,
wells, and more recently, from washberes. Crops

Brown arg mostly vegetables, Incleding tomato,
pepper, eggplant and anion,

Data collection

Data collected were of twe types., The Tirst 26l of data
wore the “faed point® andfor “registered” infarmation
which were not expacted 1o changs during the ressarch
period. They included infarmation on size of households,
and type, number, age and value of toals and equipment
used In irrigation farming,

The second set of data were the “continuous” and “non-
registered” ypes which included input-output data such as
houra of famiy labour and nonfamily labour inpus, tasks
underiaken, wages pad and number, sex, and age of
persons involved, Other types of data induded in this -
category wera type, guantity, saurce and oost of seeds and
fertiizers used on each pot; frequency and length of water
application, quantity of erops hanested, quantity consumed
al home or given out as gifts, quantity sokd, prices received,
cost of trarspartation, frequency of purnp Breakdown and
cost of repair, as well as expenditure on fuel and lubricant,
Data were collacted frony forky-five farmers in four vilages
Selected purposively 1o indude cnly thoss that were known
to use pump for irigation. The vilages sefected ware Juga
and Tundunwada-ibing, in Tom LGA, Dajlin In Tafawa-
Balewa LGA and Dass in Dass LGA The selecton of the
villages was based on thelr relative prominence in sl
scale pump imgation and accessikbility, Data collection, by
maans of observations and interdews wsing a structured
questionriaine, was undertaken betwean December 1087
and June 15988 by four enumerators stationed i th
selected villages throughout the survey peticd. .

The analytieal model

The data callected were analysed wsing a nel farm
income (NF} model to determing the costs and returis
of pump irigation farming projecled over a five year
period, 198E-1992, These costs and retums farmed the
basis for estimating the NPV and IRR of investment in
pumg irmigaton, The NPY was defined as:
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Haba ef al,
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NPV = hM{T:@,n .................. (1.0}
=1

while tha IRR was obtained by solving the following
equation for: ' 7

5
—M Adl+ 5;- =0 weerersrerersrmmsmne 20
usl

whiers;

A& = netretumna for period °t°,

C = indtia iovestment in pumg krlgation (defined as
cost of capital iteMS Such 88 PUMPS, wWater
hoses, washbores, hoes, cutlasses, etc., which
Uiz Tanmers niseded W begin wrigation in 1988),

1 = ligme peniods inyears (L= 1, 2..._5), and

r = Internal rate of return.

Assumptlons

To facilitate data
assumplions were made; .
{1y The cost of purmp, washbore, water Nose, cutlasses,

and hoed, tagether, constituled the initisl investment

requinements for diy season faming using motoised
S .

2] While pumps and washbores have a e span of 5
years waber hoses, hoes and cutlasses were assumed

analysis, the following

1o last only 3 years.

(3} The costs of production increased at an annual ALe of
48,274, while retums increased at an annual rate of
25.74% (FOS, 1990; Baka et al,, 199Q).

{4) The discount factor was 19 50%, which was the ceiling
lencing rate in 1988 (CBN, 1988).

(5] Tru fiest year of imaestment is 1988, which was when
the survey was conducted,

RESULTS AN DISCUSSION
Costs

The estimated costs for the 1987 /88 season are
presented in Tables 1 and 2. The total variable cost
was 3,601.76/ha (Table 1). However, about 65% of
this was accounted for by unpaid family labour. When
hired labour was included, labour input accounted far
about T1% of the vamable cost. This resull identifies
labour @5 the single most costly nput in operating an
. irrigated farm. This siluation is not unexpecled sinde

all farm operations, including land clearing, ploughing,

']

Tabla 1: Varable cesle wnder pump irvigation for tha
1987,/88 season.
Armmunt % of tetsl

Item al casl (M ha) variable cost
Seods iB2.78 B.08
Ferilizer 207.33 876
Repairs and mainterance 122.70 341
Ful 245 85 g.82
Hired labaur 235.45 G.26
Family labouwr 2,358.85% 65.49
Marketing and othors 258.70 T.18
“Tolal variabis cosls 2EO0LTE 100,00

levelling, channel construction, planting, weeding,
watering, digging of wells, and harvesting, were
accomplished through menual labaue, The cost of
fued, repairs and maimenance, fertilizer, seeds, and
rmarketing were relatively low. In this study, Initial
investment was defined as the acquisition costs of a
unit of pump, water hose, washbore, and hog and
cutlass, in 19BB. These constibute the durable
capitals items which a farmer may requirg to begin
dry season farming using small motorised pump.
Data in Table 2 show that the major proportion
[B59.26%) of the initial investment was acoounied lor
by pump, while washbore, water hose, cutlass and
hoe constituted 6.82%. 2.09%, 0.84%, respectively.
To ootaln the fixed costs attributable to 1988, the
cosls of the above-isted items were depreciated over
their useful life using the straight line method,
as5UMINg Zero salvege value (Table 2).

Raturns

Gross retwurns were computed for each Tarmer over
five years, which was the assumed preductive life of
the investment. The annual preduction costs were
then deducted from the gross retums o obtain
annual net incomes. Thereafier the annual net
Incomes were discounted W obtain the MPY. The
aggregate NPV for all Tarmers was M22,610/ha and
H70,1218.75/ha when family labour was costad,
respectively, The distribution of farmers according Lo
NPY, wiven family labour was costed, and when it was
not, are presented in Tables 3 and 4. About 53% of
the farmers obtained negative MPY, when the
imputed cost of family labour was taken into

Jconsideration (Table 3). This implies that mare than

half of the farmers produced at a loss. The average
fasmer obtained an MPY of M502.44/ha. Further
analysis revealed that close to 69% of farmers
incurring losses were in Dajin village where water
shorage was most &cute. In this area, the streams, .
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Table 2: Ficed investments in pump Irrigntion,

Unit eost at % of telal Annual Replacemem Remaining

1988 prices  initial Invest- Lenglh of use-  deproclatian % of total tostaller 3 aflor 'S yeprs
lem [M] el Tl ik fyesrs) (M) deprecislion Yo [Ny (L)
Pump 2150000 BO.9G 5 430,00 BT, 76 000 Q.00
Waler hasa 50,00 el ] 3 168.67 340 166.30 £5.43
‘Washbare 150,00 628 5 20.00 612 0,00 0.00
Cutlass 20000 0.84 3 6.67 138 BE.51 2247
Hog 20,00 0.84 3 6.67 136 66,51 22,17
Tolal 2,.390.00 100000 250,00 100,00 298,32 S89.77

and, indeed, the washbares, dried up midway intg the
s8ason ardd rrigation was baraly sustalned through
manual digging and re-tigging of shallow wells in the
river beds. Labour for Cigging of wells was mostly
supplied by the farmer and famity members, This
tended to increase family labour input which explains
the low NPV in this village, when family labour was
costed. The severe water shortage also reduced
yielas, culminating in low returns In the area,

The situation was, hewever, remarkably different

when family labour was nol costed, In this case oanly
11% of the farmers produced at @ loss. The average
NPV was N15,582.64/ha with mose than 33% of the
farmers obtaining an NEV of N20,000.00 or more, as
tompared (o only 13% of farmess falling into this
income group, whan family labour was costed.,
The IRR on investments was found o be 24% and
159% for the average farmer, when family labour was
costed. and when it was not cosled, respectivedy,
Thus, the IRR, when famity labour Was cosled, did not
exoeed he cost of capital of 19.50% {in 1388) by a
wide margin, which further underscores the low
returng in the study area.

Table 3; Distribution of respandenls according Lo NPY when
Tarnily labour was cosled,

MY range (Mhng Fregqueney Pereent of 1c8al
=0 2 51,31
15000 2 444
3,001 -10,000 5 1.1
10,0001 5,000 ] 13.33
15,001 20,000 2 4.44
20,001 25 (K I 1737
25,000-30,000 2 4,44
=30,000 3 6.67
Taal L 100,00

Table 4: Distribution of rasgondents according Lo NPY whar
faunlly labour was nol cosige,

MW ringe (M) Frequency Percent of tatal
<0 5 111
1-5.000 4 .20
5,000 10,000 b 20,00
10000 | 5,000 7 15.56
1 3,001-20,000 5 1111
20,001-25,000 2 4.44
25,001-30,000 2 4.44
=30, 000 1 2444
Taral 45 100,00

Constralnts to Increased raturns

The findings In the preceding section indicate that
investment in  small-scale pump  irmgation  was
generally not profitabla, especially when family labour
Was costed. This is certalnly discouraging considaring
the effarts curmently being made ta abtain widespraad
adgption of irrigation farming as a means of attaining
Increased agricultural output and farm Incomes in the
country. Oy season farming is essantially a
commercial actlivity with profit as the main mativating
factor and failure to attain this objeclive would
discourage farmers  from imvesting In Irrigation
systems. In view GF this, it is Important to examing
some of the factors of responsitile for the low relurms.

Cne of the most ImpartAnt  eonsicdige 1o
Increased retums was shortage of Irrigation water, iIn
view of this, It is important to examine some of the
factors responsible for the Iow returnsg,

One of the most Imporant congtraints o
increased returns was shortege of jrrigation water,
Early In the season, there was relatively abundant
waler in the stream, ponds and washbores, from
wihere water was pumped to farm plots, With time,
however, waler from these SOWCES dried up, forcing
fafmers 1o manuglly dig wellz in the rivars, Thosa
wells, in turn, dried up and the well-digging was
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fepestad several times, Yet, the water obitsined wes

* generally Inadequate, causing Senicus waler stress on
=7 grops. This, most ety reduced yields and returns on

the farms.

To achisve widespresd adoption of smafl-scake
irrigation, gowernment would have to g0 beyond
prowiding only pumps to farmars atb subsideed ratles,
prd prowvice also reliable sources of water for dry
saason  farming. Bauchi  State  Agncultural
Development Project (B5A0F) sank washbores, al
subsigised rates, for some of the farmers, the affects
of this effort was not felt becsusa most of the
washbores dried up in the dry seasan. In view af this,
it would be considarad that as far.as ground waler
development strategy Is concerned, tha sinking of
porehstes and tubewells wauld be mare reliabile than
washbores which easily dry up. The ersction of small-
stale 48Ms could Bl8a enhance waler availability n
the area. It should eleo be noted that avadabllity of
relable  waler  sources  would  reduce  Iebour
consumpion and produchion cosls since mansal
digging ol wells would become unnecassary.

Angther  constraint  wes  noreavadability  of
irmproved seeds of the crops grown. Mona af the
respondents  indicated  using  improved  geeds.
Seventy-frve percent of them altribulad this to lack of
access to such seeos, A major challenge 1o research
and extension woel, therefors, is to dewslop and
extend o farmars, high-yield varieties of crops Brown,

Farrers also complained of low prices far their
products. An attemgd wes made o monitor price
rgvemants during the season. The rasults indicaied
that prices of the four crops (lemats, pepper.
eggplant and onion) fluctuated widely dunng the
imgation season. Thay were ganerally highest at Lhe
baganning of the saasen bul decreased rapily unii
they reached their lowest values at the middle of the
seasan (arpend February and Marchl. after which
they began to rise again. The period of low prices
feptured pnlimely evacuation of the products and the
concomitant losses.

Although there s a végetabla and fruils processing
plant (VEGRU) In the neigntguring (then] Borng Sate,
rd Taren@r incicated seling his prodect 1 the
Company. This implied that tha impact of the
comaany was not being felt. The company, nowavar,
could provide a good opporunily for famerns to
dispase af their produce easily, in order 1o reduce Eiut

* and post-harvest bosses. and WO ensure Lhal Lhey

recaive ramunerativa prices for their products, This
would ‘further increase  farmers’  incomes  and
incEnlive Lo invesSE moce N diy Seasan irrigelon
_.n:.,._.___._n_.

CONCLUSION

Although the resulls af the analyses indicatad that,
under the assumptions made, INVEsIMENS i pumg
Wngation was, on (he sverage not wery profitanie
when lamily labour was costed, their interpretation
woulkd depend on how the oppartunity cost of labow
in the dry season |3 measurad. In imputing the cost of
family labour it was assumed that if & farmer refuses
to work on Fis Tasm, he could hire out his labour at
the goeng wage rate, Hence, one haur of family labour
was weighted as one howr of hired labour. But thes
needs nat be the case. In Tacy, if mest farmers choose
nat to engage in dry season fanming they may nat find
profitabls employment on other people’s Tarm of
elzgwhere, Hence, U opportumity cosl of famiy
tabaur in thi dey 888560 may nol necessarily be up o
e cost of hired labowr

Regardiega of the manaer in which the family
labour is Cosled. however, the fact is that cerlein
Conalraints, including water shorage, unavailability of
improved seeds and low pricss of products, hewve
been identified a8 contributing factars 19 farmers’
deprassed incarmes and their alleviation could graatly
Improve rebwinsg e anss.
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