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ABSTRACT

Governnent thrust on irrigation devel opnent in N geria seens
to have focused on the establishment of large-scale irrigation
schemes, which for various reasons have been unable to yield the
desired increase in agricultural production. Available evidences
tend to suggest that snall-scale irrigation systens have greater
potential of increasing agricultural production in the country
than the | arge-scal e schemes. Despite their potentials, irrigation
devel opnent pl anners, in N geria, have continuously negl ected the
smal |l -scale irrigation systens. The neglect is probably due to | ack
of adequate research information on crop production under the system
Thi s study was therefore designed to provide enpirical information
on the econom cs of crop production under snall-scale irrigation,
with particul ar reference to punp systens in the Wstern Zone of the

Bauchi State Agricul tural Devel oprment Programre ( BSADP) .

To achi eve the objectives of the study, input-output data were
col l ected, through the "Cost route" method, fromforty-five farmers
pur posi vely sanpled fromfour villages in the Wstern Zone of the
BSADP. She data col | ection was undertaken bet ween Decenber 1987 and
June 1988. The coll ected data were anal ysed usi ng the Farm Budget
and Cobb- Dougl as (Power) production function nodels. The farm budget
anal ysis reveal ed that nost of the farmers were nmaking profits from
crop production under punp irrigation systens. In fact, the analysis
reveal ed that the farmers realised an average profit of N2, 558. 46 per
hectare. On the other hand, the Cobb-Dougl as producti on function
anal ysis reveal ed that inputs were being inefficiently allocated under
the systems. Wile | abour and plant popul ati on were bei ng used

above their economc optinumlevels, fertilizer and irrigation water



were bei ng used below their econonic optima. This inplies that

there is still, opportunity for increasing profits through resource

adj ustment s under the systenms. Efforts should be nmade towards

i ncreased provision of irrigation water and fertilizer. Farners

woul d al so need a downward adj ustrment of their plant popul ation.
O the basis of the findings of the study, it was concl uded

that tho pronotion of punp irrigation systens should be seriously

consi dered by policy makers in N geria.
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Problem Setting " MGER," iy BN

Prior to the early 1970'5, the N:gerlan scanumy deponded mainly
on. agriculture for focd and rew materisls supply, revenue genc*ation,

f'and forelgn exchange esrnings. About the mid seventien, petrolewn '-ny

" became prominent in the cconomy and agriculture began to loge her

relative position as the country's leading foreign-exchange and revénuel '\

é_earner. Graduadly, the agricultural sector was neglected by policy

S makers and development planners, in favour of the non-ﬂgricﬁltural

sector, The evidence of this neglect can-be Seen in the decline of
the percentage capital expenditures eaxmarked forlagricultura from
11,7k percent in fhe Second National Development Plan (1970=1974) to
8,99 percent in the Third Nationsl Development Plan (1976-1980)
(Federal chﬁblic of Nigeria, 1970). As a result of this neglect,
tge‘growﬁh in agricultural output has becw unable to keep pace with
increases in the demand for food.and raw naterials accompanying the
repid growth in population and industrislization which the qountry
has experienced over the years, This has led to the diversicn of a
substantial agare of the foreign exchange accruing from oil exports
to the importation of foodl iteme and raw materials in which the country
was fommerly selfesufficient, or even an exporter. The food import
bills and the velue of agricultursl export for Nigeria frem 1960

. to 1964 aro presented in Table 1,7. As can be seen from the Pable,
the velue "of food imports increased from k3.8 million atra in 1963
to over 1 billion Naira in 1984, while the percentagelshare of

.}_ aqrioulture in total exports has decreaged from over 85 percent in

1960 to a mere 3.2 bercant in 1984, It appears that the policy makers )



1984 1,052,1 8,717,1

]
L

i
f
I

Source: Balogun (1986).

2

Table 141¢ Growth in domestic food production: agricultural exports
and imports in Nigeria, 1960=1984 (& million, excpt

otherwise stated),

Year Food Value of Agrica Share of Agric. in
Imports Total Exports Exports Total Exports (%)
1960 Ned 330,0 28245 85.6
1961 - 346,0 2830 81.8
1962 - 33h,2 260,0 7728
1963 43,8 378.0 28549 7546
1964 2343 429,% 33940 6946
1965 46,41 536,.8 33244 60.1
1966 5146 56642 285.8 65
1967 42,6 483,56 2572 531
1968 284 422,2 27 4 65,0
1969 1.7 6364 288,2 45,3
1970 5747 885,k 2652 2040
1971 87.9 14293 o4 24248 18,8
1972 9541 1,434.2 172.0 12.0
1973 12643 2,278 41t 25041 1049
1974 155,0 5,794.8 2760 ba7
1975  297.% by925.5 23046 b7
1976 40.9 64,7511 27k 41 o1
1977 73644 7163047 37547 4.9
1978 1,027.1 6,064 4 k12,8 648
1979 76645 10,836,8 468 .0 b5
1980 1,437,5 14,186,7 340,5 2.4
1981 2,11145 10,876,7 180,8 14
1982 1,755.6 8,192,1 178,9 242
1983 1,377.9 7,494.5 293.3 349
- 276,0 342

ST LS

bR




were under the illusionm that the ecanomy oould be adequately supportod
by the non~agricultural sector alone,

However, recent developments in the macro-economy have
disillusioned the govermnment, Faced with huge food import bills, as
well as dwindling and uncertain oil revenues, the govermment has been
forced to realise the fact that the development of agriculture must
form the basis for dependable economic development in Nigeria,
Consequently, a number of remedial measures have been taken to revive
the agrioultural sector, Such measures include the establishment of
the National Accelerated Food Production Programme, the Agricultural
Development Projects, the Operation Feed the Nationg the Green
Revolution Programme, the Agricultural Credit Guarantee Scheme Fund,
the Directorate for Food, Roads and Rural I frastructure, the
Agricultural Insurance Schempe, and the development of water resources
for irrigation, The overall aim of these programmes is to achieve
rapid increases in agricultural production in the country,

Perhaps, the most important of the strategies, adopted to
revive the nation's agriculture, is the development of water resources
for irrigation. Policy statements by Federal and State govermments,
as well as the huge financial allocations to water resources
development in the national development plans, tend to portray
irrigation as the connerstone of the nation's agrioultural development
programme, For example, in the Fourth National Development Plan,
it was stated that ", eseesesethe full agricultural potential of this
country cannot be realised until the abundant water resources are
developed and brought to bear on agricultural production" (Federal
Ministry of Natiopal Plapning, 1981). In the same plan, the sums of 2,000
million naira (or 37 percent of total allocation to agriculture)end 58.5
willion nairs (or 26 percent of total allocation to agrioulture),
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were eoxwarked for- irrigation development by-Federal ond -Bauchi
State govermments, respectivelys Aé can be seen from Table 1,2
the allocation to irrigation by both govermments, far exceedod
the allocations to any other. subsector of agriculture, with the
axception of Meropg't,

The need for irrigation in Nigerian agriculture arises frou

the fact that rainfall, the most important source of agricultural

water is inndequate and highly variable in supply., DNwa (1976)
reports that the ancual rainfall in Nigeria is less than 500 mm
in scme parts of the North and greater than 2,300 mm in same'parts.
of the South, It is also reported that akout three~fourths of the
North, receive less than five months of rainfall in a year (F.A.O.,!
19664 Federal Republic of Nigeria, 19763 Nwa, 19803 Nwuba and Onwuyi,
1982) , | '
% The dmplication of these rainfall charactaristics is that large
aregs- of land are left uncultivated, especially in.tha Sebel ®6gion
of theINorth. In eddition, the intensity of 1and use is low hecause
cropping of the cultivated land la restricted to the short rainy
" period, Furthermore, only crops that are quickematuring and/or
drought~tolersnt are grown » a situation that prevents diversificatioa
inte the production of new and high value Cropsa Also, poor harvests
are recorded in years of late arrival, early.cessation, and/or
frequent breaks of the raing, All these constitute major constraints
on increased agricultural production in Nigeria, Irrigation is
therefore, consldered necessary to alleviate these. problems, in o:tl'der
to incresse sgriculiural production in the country., It is estimated
that the full development of available water resources for irrigation
will add as much as 1 4 to 2 million hectares to the existing arable
land (Federal Hin:l.atry of National Planning, 1981).




Table 1,2: Federal and Bauchi State Governments' Allocation to the Subesectors of bﬁ.»n-.u.nﬁ.o in the Fourth
Natiogal Development Plan, 1981-35 (¥ million),

Sub=Sectors of Agriculture Total Allocation to

Irrigation as perw

Government Crops Irrigation Livestock Forestry Filheries cent of Total
Federal 2,962.66 2,000 252,78 923 8733 5,400 37
Bauchi 147,87  59.50 11.60 213 0455 222,05 %

Source: Compiled from the Fourth National Development Plan (1981-85), pp. 89



Government involvement in the development of irrigation in
Nigeria, has a relatively long history, The first recorded
attempt at irrigation development dates back to 1918 when flood
waters were impounded from Sckoto and Rima Rivers, fcllowing a
study conducted by Colonel Collins, a military engineer (Erhabor,
19823 Nwa and Martins, 1982). Following this, other =mall scale
irrigation schemes such as the Daya, Abadan, Gamboru, Kano, Wurno,
and Edozhigi projects were established by the Northern Nigeria
Ministry of Agriculture, The year 1973 marked the beginning of
organiscd Federal government involvement in irrigation deirelo;ment.
In this year, the Chad-Basin and the Sokoto=Rima Bnsin Development
Authorities were established by the Federal government of Nigeria,
In 1976, nine additional River Bnsin Development Authorities were
created and the existing two reconstituted, The idea of river
basin development in Nigeria was motivated by the abundance of river
systems, The annual surface water in Nigeria is estimated to be
193 x 107 cubic metres (N.E.D.EL 07959).

The eleven River Basin Development Authorities are still in
existence today and are charged with a range of responsibilities
including the harnessing, management, and exploitation of the country's
water resources for agricultural production and other purposes.
They therefore, appear to be the vehicle through which the government's
objective, of increasing agricultural production through irrigation,
is expected to be achieved, Nwa and Martins (1982) have adequately
documented the various irrigation schemes established by the
Authorities in their respective areas of operation.

The irrigation projects established by the River Basin
Authorities and other government agencics are mostly large-scale
schemes which involve the spending of huge sums of money and the
employment of alien and capital-intensive technology. Reports on

some of the schemes, however, tend to indicate that the prospects of




achieving the desired objectives, through large-scale schemes, are
slim, For instance, Etuk and Abalu (1982) reported very high
non-participation by farmers and low productivity (yields less than
half of potentials), for the Bakolori Irrigation Project. A study
of the South Chad Irrigation Project alzo reovealed local farmer
perticipation to be as low as 10.23 percent {(Kolawole, 1982), It
hag also heen repcrted that the benefits of large-scale schemes go
mostly to the wealthy and locally powerful people (Palmer-qones, o
1980), and that the intended beneficiaries, the small=scale farmers, |
gradually get marginalised from participating in the schemes
(Makarfi, 1987). The feasibility study of some of the large-scale
irrigation schemes estimated the potential internsl rate of retwrn

to capital to be as low as 2.6 percent, for the Hadejia River Basin
Develtpment Authority (Schultz, 1976) and 5,18 percent for the
Westernlhrea of the Chad Irrigation Scheme (MHT, 1974), These

rates were far lower than the prevailing opportunity cost of capital.
Also. commenting on the disadvontages of large-scale irrigation
schemes, Wallace (1979) maintained that the decision to irrigate
through larpge-scale irripgation schemes has forced Nigeria to turn

to expatriates who help to design, construct and manage the schemes,
Idachaba et al. (1980) have summarised the other shortcomings of

the large=-scale irripgation schemes as follows: o .

(a} they are capital-intensive, expensive and ccnstitute

a heavy drain on scarce foreipgn exchanges;

(b) they typically use hcavy equipment for levelling,

%  a procedure that seriously disturbs the soilj

(c) they make heavy demand on management, already a

very acarce resourcejg
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(d) they have adverse effects on farming and fishing

below the dams, and

(e) they often involve large-scale displaccment
of human settlements with potentials for social
upheaval,

Available evidences tend to indicate that small-scale irrigation
schemes have greater potential of increasing agricultural production,
than the large=scale schemes, Wickramasuriya (1975) made a case for
small=scale irrigation schemes when he noted that the overall cost of
production under the schemes and the foreign exchange requirements
" are lower than in the large-scale schemes, He further noted that the
investigations, designs and constructions required for the small-scale
schemes are relatively simple, Also, the feasibility study for Tomas and
Kangimi small-scale irripgntion schemes estimated their intermal rates
of return to capital, to be as high as 14,2 percent and 10 percent,

respectively,

1.2 The Research Problem

While Government thrust on irrigation development in Nigeria
has focused on the establishment of large-scole irrigation schemes,
many f@rmera'in the north of Nigeria privately irrigate their fadama
land with water from streams, ponds, and wells, using pump and
shadoof water 1ift devices. The capital requirement of these 1lift
systems is low and the technologies, while being simple, allow the
farmer the best control over the time and rate of water application,
Also, high returns to crop production have been reported under the
systems (Erhabor, 1982), The systems have, therefore, found
acceptance and popularity among traditional amall-scale farmers in

this area, Since the small~scale farmers play a dominant role in the
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country's agricultural sector, it is expected that the promotion and.
improvement of any technology (such as the pump and shadoof systems)
acceptable to them, would have high potentials of inereasing '
aggregate agricultural production in the counfry. |
Despite their potentials, irrigation development planncrs in |
Nigeria have continuously neglected the smellwscale irrigation
systems. The neglect is probably due to the lack of adequate research
.infonnation on crop production under the systems. Research work on .
smallescale irrigntion systems have, sc far, covered only few crops
and small geographical areas (Orewa, 19783 Erhabor, 19823 Ofojekwu, B
19823 Makarfi, 1985):} The result is that there is a dearth of data
on the economics of cipp production under smalle-scale irrigation
systems, Since produc;ion characteristics in agriculture are variable,
depending on the type of crop and the nature of the environment,
there is need for research information to be generated on small-scale
irrigation systems in different locations in the country, Specificélly,
answers must be provided to a number of questions relating to the

economice of crop production under the systems, including:

{1) What are the resource requirements and constrainta

essociated with the systems? ' ' : ?’d
(2) How profitable is crop production under the systems? i

.(3) Are resourées being efficiently allocated under the

eystems?

_Answera to these gquestions should reveal the potentials and
constraints of the systems, The appropriate mognitude and direction
of resource adjustments under the systems would also be indicafed.
Policy makers, irrigation development planners, as well as research-:

and extension workers would then recognise the specific aspects of
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snall~scale irrigation systems om which to focus their attention,
This study is designed to provide answers to these questions with
particular reference to pump lift systems in the area covered by the
Western Zone of the Bauchi State Agricultural Development Programme
(BSADP) |

1+3 Objectives of the Study

This study is aimed at providing empirical information on the
economics of resource use under pump irrigation systems, The

specific objectives of the study are:

(1) to describe ferming practices under pump irrigation

systems in the study areaj

(2) to determinc the costs, returns and profitability

of crop production under the systems;

(%) to estimate the productivities of the resources

employed under the systems;

(4) to determine the efficiency of rescurce-use and
the nature of returns to scale that prevail under

the systems; and

(5) to derive from the results of the above analysis,
implications for research and extension work, and

for government policy on irrigation developwent,

1.4 Qrganization of the Thesis

Chapter two of this thesis provides a theoretical background
to the study and reviews previcus studies on the economics of smalle
scale irrigation. In chapter three, the methods of data collection
and analysis are prescnted, Chapter four describes the characteristics
of irrigated farming in the study area, while chapter five discusses

the results of the farm budget and production function analysis,
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LITERATURE REVIEW

[

2.1 Irrigation andlﬁggiculfgéég Dévelcggent B
: Bagically, irrigation is the artificlel spplication of water
to the soil for the pufpoﬁg of erop producticons It supplements
rainfall which, although umpredicteble both in time and quantity,
?s nevertheless, reccived at little or no expense to the farmer,
The benefits of irrigation development are numercus, Hedges (1963)

listed the benefits of irrigated agrieulture aﬁ?=

{1) increasing the ramge of choice of crops and livestock,

- thus providing flexibility in docisiovmaleing;

r . {2) lessening the danger of crop failure and the range

of yield fluctuations, hence reducing uncertainty;

(3 fai;uring more complete and efficient resource
uses o

(4) incraaéihg the oapacity of the land for input of

other factersg

{5) shifting the factor-product curves toward higher
inpute and greater production, thus inerensing
groas roceipte per acre and for the total farm

operationss

(6) increasing the size of the total farm businces,

Nwa (1976) also noted that irrigatien permits multipls wropping
and ensures job security for farm workers, In a study in Taiwen,
Jones {1971) found that days required i*per acre” per annum had doubled
wvhere multiple cropping was widely practieed, The alleyear-round

production implied by multiple cropping siev 1ot THE S ity
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T uf-oubpud, a0 ogninet tha sasecad Pebtarm of eupply charscterdistic

of pingle croppings TFurthermore, crops like rice, which hix been i
described as the crop thot is most dependent on irrigation (Clsxk, |
1964}, produce higher ylelds wpder irrigation than under roinfed ”
conditions, Best yiclds of rice of approximetoly 4,000 kilograms
per hectore under uplond conditions, and 7,000 kilogroms per hectara
under irrigated conditions have been reported (Abifarin, 1974).
Irrigation also makes possible, the growth of such crops as wheat
whose climatic requirements are best approximated during the
harmattan scason in thae north of Nigerias

Wood (1980} noted that consumers of agriculiural commoditles
bepefit from irrignated agriculture through reduced food prices
(due te yield increases), increased cconomic activities from both

incrensed capital investment and insreased production, as well as

through increased voricty of food oupply. Twq kinds of indireet  —-
income effects or sceondary impacts have also becn idoentified with
irrigaticn dovelopment {Young, 1980). The first is the forwnrd-
linked (¥stemming from’) activities which iuvalve processing, mwﬁ;
morketing, and tronsportation of increased production resulting |
from irrigation., The sccond in the buckwerd-linked (*induced!} -?
effecto which include inercased supply of inputs (seed, fertiliger,
machincry, etc) to the furm sector. In addition, irrigaticn can
be used speeifically to settle human population for the—pﬁrposes
of developmenta

In vicw of these benefits, it could be concluded that the
development of irrigated agriculiure has high potontials of

ineroasipg the form income of farmers and farm workers, as well

as the aggregatc sgricultural production of the country, It must,
however, be corutioncd that the mere application of irrigation water
will pot give maximum incrcases in crop yields waless accoupanicd

[ . . o . ap o R . . y . . o d ot P TR
AP LEE el vy oo a0 s S el T R




e r—— s

g S . -

PTR b

of farm resources (Maiga, 198%) .

2a2 Theory of Production

24241 The Production Process

Production involwves the tromsformation of some gooda amd
scrvices, called inputs, into cother goods and services, ?alled
cutputs, Inputs in agricultural production are classificd into
land, labour, capital and monagement. These inputs are wsually

organised by producing units {(or form~fimms) whose ultimate

gbjectives or goala may be profit meximization, cost minimization,

ocutput meximization, maximization of security, or a combination of

gll or any of these motives (Olayide and Heady, 1982).
2e202 The Productien Function

In the production process, it is assumed that there is a
causal link between the quantity of inputs and the quantity of
ocutput, In other words; the quantity of output is determined by
the quantity of inputs (Dillon, 1977). A production function (or
regponse funetion) disploys the tochnical rclationship betweon

inputs and outpﬁt in the production process (Upton, 1979)., In
mathematical terms, a production function ¢an be implicitly X

exprecsed as follows: o .

Y-_,_""‘ r(xﬂ’xa" X}l’-.“‘l...“lltll,‘l' xm) .f‘.."“"..‘.‘(1) .
where ¥ = physical quantity of output _

X's = physical quantity of input,

unspecified mathematical function of the quantity of inputs

e -t n 11

x1' Xa' x}’ "fff?‘*-c-..xm. Tn using thio mathematieca) function

in sgriculture, it in assuncd that there is a continusus emooth

TR ?’A"""L" WS e e e e T LT (LR A Oy e e G

"'--‘-"..-’ TR S [T RN PR AN i ..‘_J' l .
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b
+
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Equation (1) says that the quantity of output, ¥, is come “'*r;

. to undertake an ecdhomic analysis of the input-output relationships

_— ) : S
by meragaiontd fic methods-of-cullivetionomd dry-em i fisisne—ano ™

!
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causal rclation between the X's (inputs) and ¥ (output).
Looking et tha reasponne equation.{1), thir asomption impliss |
that the firat derivotives be'BXi or the marginol physical

procucts with respect to cach of the X'e oxist.

2aled Theoreotical wusntities from the Progggtion Function

If we cosume & single-variable responae funetion, four
quantities of intercest eon be doriveds These arce the average
physicnl product (AP), the marginal physicel product (MP),
the maximws level of output that emn be obtained, and the
elasticity of rosponsc {E) with reapect to the vuricble inpute
The common choracteristic of all these four quantitics is that
they vorlously rolate input and output. Hence, they are
clagcified as factor—product rclationn (as ngaingt factor~factor

and product-product relations) (Dillon, 1977).

I The average phyéiCal product of a variable input 11 is dufined

k3

APJC.‘ = Y/X.l - & » - . * » 'Y I . - . -(2)
In other words, the APX is the output per unit of variable
1
input X,‘. he A.Px may decreace with inerense in Y, but it
' 1

con never be negative,

The morginal physicald product of X1 is defined aes ﬂffﬁ

MPX = hY/ ‘bx‘l ] - - * ” [ L3 » . % 9 (5) :"
1

Marginal physical product is the slope or the rate of change of

the response curve. It tells us the rate of change in Y if X1 is
changed by an infinitesimal spownt. ¥From the viewpoint of production
econoiiics ~malysis, the concept of marpginol physical product is

much more importont than thoat of the average physical proﬁbct.
Marginol physical product helpa in deotermining the economic '\\\’

optinum level of production, combination of resources, and \\\

combination of enterprises (Upton, 1979), If the price of the _\\\\\\

-
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= preduet-lo-wmiven,~the marginal value product-of the-vorisble-resouree
X1 iz obtained as the product of the marginal physical product and

the unit price of the product, The marginal vuluefproduct could
also be obtaincd by taking the first order partial derivative of
the total wvalue preduct function,

The moxtimum level of output that ¢gam  obtoincd ecccure where
the morginal physical product is zoro, Beyond this level of Xﬂ'
the morginal physical product becomes negative,

Blagticity of response (or.elaaticity of production) with

raspect to K1 is defincd a=m:
Ex = ( bY/ ax,!) (x1/Y) --o-oiloooooooaoan-.--.(h‘)
1

— MP /AP ."‘...."..-.......‘............(5)
LSS

The olasticity of rosponse is a pure number and it ic conveniently

interpreted as the percentage change in output resulting from one

percent change in x1. We say that there iz decrensing, constant, o

or increasing returns to the voriable input according as if the
e;asticity of producticn with reopeet to the input_ia,leagﬂthan,
_eéual to, or greater than unity, Elastieity of production ca;-be
used to obtain returns to scale that prevail in an agricultural
setting. The definition for returns to scale is presented in

equation (6).

i Returns to scale = f@"@ﬂ _(xi/!)‘;aocchCooo.oco(s)

| .
In cther words, returns to Scalo is the sum of the clasticities

of production with respect to all the variable inputs used in a
: |

production procecss Again according as if the pum of the  __ _ J

s et e T
e

- gk hedbdes. do. lese bhomy-wgaat tOUrgTeAter than unity, we ooy
that there is decreasing, conatont or incressing returns to secale.
!

For a two-variable responce function, tho quantitics of

interest that could be derived ineclude isoquant eguations znd the

margingl ratc of technical substitution of one factor for anoﬁhqr.
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These qnantiiiﬁa.arehknounhaa_factnrniactarmnelntinns-.;Ehebiscanan
equations represent locl of input combinations that yicld a fixed

level of output. An isoquant equation can be obtained from the twoe

- wariable rceponse function by oxprossing one of the inpute as & |
| fuhction of output level ond quantity of the other inpute The
morginal rate of fechnical substitution is the rate at which we have
to substitute one factor for the other if one factor ie chonged by &
small amount snd we wish to maintain the.same level of outputs It
is defined as: .

\

me xa = Bx,l/ DXZ stesacsnasisanbosssastsennssssssas( )
1y

vhere MHSKul 'Xz is the marginol rate of technical substitution of
’ :
vaxiable resource 11 for xa. The marginal rate of tochnical

substitution is the slope of the isoquent,

2e2e4 _Efficiencx in Resource Use

Resource~use efficiency is of two typess There is the "tachnical
efficiency and the “allocative! or "economie" efficiency. Techpical—. -
efficiency is measured by relating.the level of output achieved to the
levels of inputs uged (Upton, 1979), A firm is said to be technically
efficient if it ydelds the moximum ﬁossible output per unit of variable
resources, In such a firm rescurces are combined in such a way that
they cannot be rearranged to give a greater physical output with the

..i same cgllectiaon of resources, or the same physical output withllgss of
one Or mOre resSouUrcas. Although techpical efficiéncy is & n@c;s;a;y
- condition for the overall efficiency of a firm, it is not a sufficient
econdition, To ascertmin whether a Firm is really efficient in resource
use, price relationships have to be employed to denote meximum profit
" (Heady, 1952)« This brings us to the concept of economic efficiency,.
: Accor&ing to Upton (1979), cconomic efficiency ic defined only if

resources and enterprises are chosen and combiped in such a way that
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they atbain or are near soonomic optimum. II the reopomse function
permmits a single-variable analysis, economic optimum or the most
efficient lovel of resource use ies defined where the marginal
physical product (MP) of the resource equals the resource/product
price ratio, This condition can be stated as:

MPy

= Fx ......0.0.000...ll.b.il.0-..!O...OO..........(B)
or HP!.PY (mx) = Px .l....I..0..l....l.ll...l..l.l......l(g)
where HPX is the marginal physical product of the varinble resource,

MVP, io the marginal value product of the resource, Px is the price

X
per unit of the resource, and Py is the price per unit of the product.
For a two=variable response function, economic cptimum or the
lcast=cost=combination of resources occurs where the marginal phyoical

products of the variable resources equal the respective resource/

product price ratio, This condition can be expreased ast

pr = px /Py ...'.....................I................-..(10)
1 1 (11)
wx = -ﬁm L E R A R R R R P A R L L e P R N T T L A TS
2
or HRﬂx1 12 = Px1/sz .l...-...o-..oo...c.la...la..o.-.l..ll(1a)
|

The condition for ocononic efficiency stated for the two=variable
response function above can be geherelised for a response function
having more than two variables, All that ic required is that, for
all the inputs or variables used in the production of a product,
the marginal peuvithict should be egquated with the resource/product
price ratio, Only then can it be considered that all the inputs
are being optimally utilized,

2625

The foregoing analysis has treated crop response as if it were
instantaneous, In reality, crop rcsponse is never instantaneocus,
Rather, there is usually o time-lag between input commitment and output
realization, The analysis of response, therefore, becomes more

recalistic when time is' taken into c.nsideratiin. Time may have fuur
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follows:

{1) the ¢untributicn of fixed inputs moy vory directly
with the time length of the respnse procesef

{2) tho ecapacity <f the set of fixed inputs to
accomgiedate variable inputs may be a function
of time and of the mix of variable inputs;

(3) the time sequence or pattern of either input
injections or output haxrvests, may influence
yieldy C R

(4) input carry~over effocts may occur from one |
production pericd to ancther if the injection of

varisble inputs within one producticn period is

pot completely utilized within that periods o

Perbaps, o more important influence of time, is ites effect on
responae efficiency through risk and/or uncertainty about the future,
Duec to tho time-lag in production, thc fermer makes decision, now,
phout the future and camnot be abuolutely certain of the outoomes of
his decision. A farmer can be in one of two imperfect knowledge
situations ebout the expscted. uq_’_cjg:q@eg“g.f his decinions. . Ho may cith
be in a "risky’ asituation, in which the pr-;vbability distribution of
expected outeomes ig known to hiw, or in en ‘uncertain' situwation
vheie tho probahility distrdbution of expeetord cutaomen ie- mt known.
For the purposes of this study, however, the terms "r:i.sk" and
Muncertaintyt are used intorchangeably, since they both rofer to @n
imperfect mituation, e

The major sources cf uncortainty are ﬁold variationa and price
.x¢hangea; Uncertainty about yicld arises because some input varinble

Are set Rl dhe deoaai,onmknr‘u mtmﬂ,m fh.n:lx- dorelr. axe nnt
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known at the time decisions have to be made.- From a—decisiop-maker' s
viewpoint, we can group the inputs used in crop production into

three categories. The first category includes the inputs whose levels
are controlled by the decision-maker. They are known as the decision=-
variables. Typical controlled variables in crop production include
fertilizers, seed guantity, crop variety, herbicides and insecticides.
The second category of inputs include those variables that are referred
to as predetermined variables. They are the variablos whose levels

are not controlled by the decision-maker but are known at the time of
decision-makinge Predetermined variables in crop production include
soil fertility and soil moisture. The third category includes variables
whose levels are neither controlled by nor known to the decision—wokere
They are known as uncertain variables. The major uncertain inputs

arc such climatic variables as rainfall, tempcrature, wind and solar
rodietion. Yield uncertainty arises from these uncertain variables
whose levels are unknown (Dillon, 1977).

Price uncertainty arises from possible price changese. The input
and output prices are not controlled by the decision-moker. Prices
may change from the anticipated lcvels and this constitutes an
important source of uncertainty to the producers

Uncortainty arising from these and other sources has significant
impact on the way resources should be allocateds As Upton (1979)
pointed out, most farmers make some efforts to avoid risks and are
willing tec give up somc profits for this purpose. Thus the most
attractive level of output for most farmcrs is likely to be somewhere
below the economic optimum, since they will discount potential

marginal rcturn for riske



-~ Although tine-end-uncerteiwty complicatos -the-ennlysis of
responsc efficicncy, Anderson ct al (1977) have warned that the
relevance of any theory of response that ignores uncertainty may

be put to guestion, A number of approaches to handling risk, in
regponse enalysis, have becen advocated, Dillon (1977) has adegquately

articulated those approaches,

2.3 A Review of Previous Studies on the Lconomics of Small-~Scalo

Irrigation

Iiclatively few studics have been undertzken on the conomices of
mmalle~scole irrigation. Orewa (1978) investigated the economics of
dry-season tomato production under the Cadbury Scheme in Zarian arca.
Hip study covered three categorien of farmers including those
operating under the Cadbury Scheme, those under group organizations,
and private individuals, growing tomato.under chadoof and pump |
irrigation systoms. He used Foxm Pudget and Cobb-Douglas production
function modeols to analyse the cross-scction data obtained from
74 formers in three villages. The analyeis from the Farm Budget model
revenled, in general, that farmers were operating at a loss. With
total revenuc per acre as the dependent variablo, the production
function enalysis rcvesled that most of the rosources were being o
allocated below the cconomic optimum levelse

In another study, Erhabor (1982) dotermined the efficiency
of resource usc under shadoof and pump irrigetion systems in two
villages in Ringim Local Sovernment Arca of Kano State, Nigeriae
Hc used the production function model to obtain the coefficientsa .
for a linecar programming model to analyse the farm level data
obtained from 125 farmers in the two villages. He found high rotﬁrns:
to farming under these irrigetion techniques and concluded thot
promoting them is worthy of consideration by policy mokers in Nigeria,

In his study of the cconomics of tomato production under the




data obtained from 39 farmers under the projcct. His farm budget

22

Galma Irrigation Scheme, Ofojekwu (1982) worked with 39 farmers
porticipating in the ocheome. He uscd both farm budget and Cobbe
Douglas production function modeis to analyse the data cbtained
from theoe farmers. His form budget enelysis rovealed that labour
congtituted over 55 percent of the total cost of production while
secd, fortilizer and water accounted for 7.03 percent, 18.61 percent
and 10.27 percent, respectively. From the production function
onalysis, he found that labour was being uscd above the economic
optimum level, while fortilizer wos being uscd below the economic
optimum levele

Makarfi (1985) also investigated the economics of wheat
production under the Kano River Projoct. He used both the farm

budget and Cobb-Douglos production function models to analysce form

analysis roveoled that farmers realised a profit of 819,68 naira per
hectare at tho (then) market price. From his production function I
analysis, he found that fertilizer and sccd were being underutilized

while labour and irrigation water were being overutilizede




CHAPTER THRER

METHODS OF DATA COLLECTION AND ANALY.IS

341 The Study Arca

Thic study covers the area under the Westorn Zonc of the
Bauchi Stute Agricultural Development Programme (BSADP). The
Wegtern Zono of the BSADP consists of Dass, Tore, Tafawa Balewa
and Bauchi Local Govermment Arcas (1QAs)e It covers an ostimated
land arece of 13,220 squore kilometres. The demographie, rainfall,
vogetation, soil and topographic features of the zone are as

deseribed in the sections that follow.

%.1¢1 Demographic Features

The Western Zone of the BSADP has an estimated 75,256 houscholds

and a population of about 483,878 percons. The population density

of the zone is estimated to be 37 persons per squarc kilometre

(BSADP, 1983). The low population density perhaps explaino the

predominance of shifting cultivation in upland farming in the arca.

3e%e2 Reinfall and Vepebation

Annual rainfall in the study area ranges from 1,000 mm to

1,300 me The rainfall duration is about 5 months, beginning in
May and ending awound Octobere This loaves a period of dry season of
about 7 months during which dry season farming under varicus aystemsE
of irrigation iz undertaken,

The vegetation in the arca is predominantly shrub savanna

meantly interspersed with Baobab, Acacin and locuct bean trees,

L



34143 Topography and Soils

The topography of the area consisnts of dissccted plains and
pediments, with outcropping hills of basic intrusive rocks and ,
younger granites. Thc soils consist of weakly developed and non=
leached ferruginous soils of alluvial and colluvial origins, Also
found im parts of the arca arc decp and very deep, well~draincd coarso=

textured soils.

341.4 Rivers and Stfecans

e ———————————————

The study arca is blessed with a network of rivers and streams, mostly
tribuberios of the Gongola and the Bunga Rivers. Amongst these are Rivers
Lere, Riben, Rafin Begel, Tilde, Jugs, Delemi, and so om. Adong the flood

plains of most of these rivers, farmers can be seen cultivating small plots

of land under irrigatione
3,2 Data Requircments

The data required for this otudy are of two typea. The firat met
of date arc the “fixed=point? and/or "registercd’ information which
are wplikely to change during the research period. They include
information on sizes of households, ages, sexes and education levels
of houschold members who work in the fadama, types, nunber, pges and
voluc of tools and equipment used on ir!;igated farme during the
research period as well as sourccs and amounts- of loans obtained and
uwsed for crop production in the fadamas.

The second csct:. of daté required !or”__the stud‘-} are the "eontinuous’
and "on~registered” types, These ‘i.nclude-. information on input—output
relationshipp such as Bours of family and non~family labour input, tasks
undertaken, number, ages and sexes of persons involved, as well as wageo '
paid. Other types of data included in thic set are typev, quantity,
sourcen and costs of seeds ond fartilizerd used on a specific plot on

a opecific day; number and longth of water opplication; quantitice of
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cropa harvested on a particular day, quantitics consumed at home or
given out as gifts, quantities scold, where sold and to whom soldj
mode and cost of transport and prices reccived; number of pump
breakdowns, place and cost of rcpoirs, cxpenditure on fuecls and

lubricanta,

3.3 Data Collection Mcthods
34341 Sompling Procedure

The cample for this study was drawn from four villeges in the
arca covered by the Western Zone of the BSADP, The Zone consists
of four Local Govermment Arens (1LGAs) namely, Dass, Tafowa Balewa,
Toro, ond Beuchi LGAs, The Western Zone was sclected for this study
because of the predominance of dry scason farming in the area, and
also because it is the nearest zone to Bauchi town, Since the
researcher operated from Dauchi town, it was hoped that the nearness of
the zone will cut the research cost, in tems of reduced transport
coctse Two villages (Juga and Tudun Wada Ribina) were selectcd from
Toro L.G.A., whilc one village (Dajin) was selected from Pafawa Balewa
L,G.A, The fourth village (Doss) was selected from Dass L.G.As Two
villeges were selected from Toro L.G.A, becouse dry season farming
appeared to be more widespread here than in any of the remaining three
L.G.An, in the zone, On the other hand, no village was sanpled from
Bauchi LGA because dry season farming was not popular in the LGA,

It wes, thercefore, impossible to obtain enough number of pump users,
in any single villoge to justify stationing an enumerator therc,

The sampling of the villages from the L.,G,Ac was based on two
ceriteria = ccescibility and the extent to which pump irrigoation is
practised, Using an houschold list obtaincd from the BSADP, a purposive
sample of 12 houscholds, including only those who ore known to use
motorised pumps for irrigation, was sclected from cach of the four

villoges. Loter in the scason, 3 households from Juga village were



dropped for lack of cooperation. This brought the total sample
size down to 45 houscholds, which werc retained throughout the

research periods
3.3.2 Data Collection

Data for this study were collccted through a field survey
conducted by the researcher and four well=trained enumerators,
between December 1987 and June 1988, Ipformation from the
respondents were recorded on pre-tested ctructured questionnaires.
The information collccted are those outlined in secton 3.2. The
first set of data, the "fixed-point! and tpegistercd" typee, were
collected in a single visit interview. The sccond set of data, on
the other hand, were collccted twice weckly through the "cost=route’
nethod, The ‘‘costeroute’’ method was used to obtain theee data in
view of their 'continuous" and lnoneregistered” nature, and also
in view of the fact that the respondents do not keep records of farm
activities. The advantage of the cost-route method as pointed out
by Spencer (1972), ic that events are recorded as they occur and

undue reliance is not placed on farmer's memory rccall abilitye

3e3e5 Nat d Me ement of the Input-Output Data
(1) Land

Land, as defined by Baba (1975), is the surface of the earth
on which man corries out his agricultural and other related
activities., In this study, land specifically refers to Fadama ,
an Hausa word applied to low lying land often with high  water
toble (Nwa, 1976). The arca of the fadama under cultivation by
each respondent was physically measurcd using measuring tape,
ronge poles and compassess The dimensions obtained were then

used to compute the actual sizes of the fadamag, in hcectarcse



(ii) Lobour

Lobour input has been defined ao the work done by human beinge
and not the human beings themselves (Upton, 1979) » In measuring
labour input therefore, it is the actual number of hours spent
working that is relevant and not the number of persons available
in an arcoes

Two classes of labour input have becn identified in
traditional agriculturc of Northern Nigeria (Norman, 1972) .
The first category, the family labour input, is the labour
input by the farmer himself and household members, including
adult male, adult fcmale, lorge shild and small childe The
sccond category, which is the non—-fomily lobour input, may be
kwgdago (or labour hircd and paid on a rate per hour banis),
jinga (or labour hired and poid on the basis of work to be
done), or gayya (communal 1abour) which is provided freec of
charge except that a drink or mcal may be provided, Regarding
comuunal labour, howcver, Baba (1975) argued that the farmer
has the obligation to make himoelf available to work on others!
farns when their turng comCe

A problem encountercd in measuring labour input in man=-
hours is the fact that most of the respondents did not keep time
ond thus had no exact idea of hours gpent on an operation or on
the fadapa gencrallye To get around this problem, moslen
prayer times were usced ac reference points in asking farmors
to give the length of timc spent on an operation or on the

fadamae

In aggregating labour input of differcnt age catcgorics
of fomers, Norman's weighting formula was adopted. In this

formula, the weighto of 140, 0.75, 0.50, and 0400 adult man-hour



{111)

(iv)

| -

equivalents were attached to one hour of labour input by adult
1

male, adult female, large child, and small child, respectively

(Noman, 19?3')!

Capital input

Capital can be defined as produced meens of production. Two

categories of capital goods are differentiated in this studys.
The first category is the Ydurable- capital goode, which include
hoes, cutlasses, pumps, water hoses and washbores, Theae capitel
goods last for more than one farming season. To measure the values
of these goods used up during the irrigation season{'depreciation
costs were computed for them, using the straight line method.
The second category of capital is made up of non-durable
goods, such as fertilizers, and seeds, which contribute to
production only once. These goods were valued on the hasis of

their market prices,

Irrigation water

Irrigation water input refers to the total quentity of water
applied through punps during the irrigation season by the i
respondents. Tc obtain the total quantity of irrigation water
applied by & respondent, the discharge rate of the pump used by
the respondent was determined. This was accomplisched by using
stopwatches to record the length of time it took the pump to
£i11 & 200 litres drum with watere. Thls wam repeated three I
times and the seasonal average diascharge rate for each pump
computed, The discherge rate for each pump was multiplied by
the total number of hours the pump was operated during the
season, to obtain the total quantity of irrigation water appiied
during the season, in litres, The resulting figure, in litres

i
was divided by 100,000 to obtain the total quantity of water

|
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applied in heetore -centimetres (HoeCm). N L

OCutput in this study refers to the value oi’“tha total tiﬁa.ntity of

the vegetable erops harveated in the lrrigation socsson. In measuring

the total output, the 'five unit!” method, as suggested by Norman

(1973), wos adopted. This method involves weighing five units of the

erop drawn at random, and using this to obtain the average weight of the

crope The total weight of the crop is thon obtained by multiplying

the average unit weight by the total number of units ﬂmested. This

wos done for all the crops produced by the reapondents, Before agmregating
'\ together the total output from the various erops, the quantity of each

erop was oultiplied by its average price.

3o4%  Anolyticel Fremework ' o B S e

-

3.4,1 Analytical Tools Used in Faxm Studies

Many analytical technivues have been used in faom management snd
production economics investigations, ‘Those commonly used include average
productivity ratios, farm budget, lincer programming and production function
analysis. A briof description of each of these techniquee is given in the

sections that follow. - o R

(e) Average Productivity Ratics

This is the simplest method for mea.suriné regouree ﬁrociuétivity
(Ogunfowora gt al., 1975). The teohnique involves the computation

of input-output ratice for individusl resources, The ratics

commonly computed in a productivity study inelude output por heetare,
output per mem=day or man-hour, rcturn to \cnpital, etes The average
productivity ratios for any particulazl; S;eu;cém be compared with those
of provious yeors or with those of other farms growing the some crops
under similar conditiona, A higlor ratio indicates highor productivity

and higher level of efficicney. Although the technique iz useful in
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detecting the weak points in farm business, and in mekiing the required
adjustments, it is not recommended in overall efficioncy studies, The
derived indices, while being good measures of performance (technical
efficiency), arc usually poor indicators of economic efficiency
(Exele, 1982), Chawdhori et al. (1969), also noted that the average
productivity ratios do not tell us the coatribution, to the output,
of individual resources in a cituation wherc morc than one recource
interact,
Parm Bugeting
The budgetary analysis involvos operations leading to estimates of
grose pevenue and total cost for the same production period. The
difference betwecn the two parameters is a measure of profit (or less)
or net return for that period (Olayemi and Oni, 1971). Total revenue
represents the value of all the output from the farm (i,e, physical
quantity of cach crop multiplicd by the respective unit prices and
summed over all erops). 1he total cost, on the other hand, is made
up of the ‘'variable' and "fixed' components., Variable costs, also
called specific cocts, vary directly with the level of production and
include expenditure on sceds, fertilizers,; hired labour, pesticides,
fuel, lubricants etc. Fixed costs, known as overhcad costs do not
vory with the level of output and consist of eash expenses (on repairs
and maintenance, interest on long term loans, cte), as well ac
deprcciation on durable capital goodse

The computed costs and retwrns could be used to derive various
measures of performance of the farm, including Net Farm Income, Net
Cash Income, Enterprise Grous Margin, and returns to cach of the
inputs used in the production of the output. The ferm budget tochnique
therefore, gives a moasure of the profitability of farming and

productivity of all the reocurces uced on the farm. A major shortcoming
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»

of the technique howevery is ito inability to dofinc how optirmum
returns cen be obtained from 1imited resources (Orewa, 1978) «
Other shortcomings of the tchnique, as pointed cut by Eicher and
Baker (1982) include the fact that:

(1) no otendard approach has been used in deciding what to

inelude in the form budget;
(2) voluation of inputs and outputs poses @ problemg

(3) interpreting budgets that have bcen constructed from

average inputeoutput relationships on surveyced farms

posec another problem, Averages, as Dillon and Hardaker

(1980) pointed out, can obgeure wide fluctuationge

Despite these ghortcomings thc budgeting technigue hos been
widely applied in productivity studies (Orewa, 1978; Ofojekwu, 1982;
Makarfi, 1985; Cisoc, 1987), This is probably duc to its euse of
computation and the fact that it directly gives 2 mecsure of profits

on the farmee

Lincor Progromning

Lincar programming ic a systematic methematical procedure for finding
the optimum or best possible plan for a given sct of conditions (Upton,
1979), It is often helpful in decisions requiring a choice among

a lorge number of alternatives (Bencke and Winterborer, 1973)« A

typical lincaxr prograiming problen has the following components:

(o) an objective function which may be profit maximization, cost

pninimizotion, etc.j

(b) a number of functional (c+ge recources and institutional) and

pon=negativity, constrointsi

(¢) ‘- a number of deecision varisbles = activities to be considered

in planning, and
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{d} & number of parameters = production coefficienta stated in

terms of the amount of cach resource required per unit of
activity. ’ !
The conventional linear progromming problem can be formalised as
follows:

Moximise ' = X

Subject to AX LB

and X 2 O
where 74 = objective to be maximised
C = n x 1 vector of prices ,
X = n x 1 vector of activities of level
A = ® X n natrix of input-output coefficients
B = n x 1 vector of factors or other |

rostrictions, .

A linear programming problem umuaily hasg a large number of
solutionc. However, as Gase (1964) pointed out, only the feasible
solution that sutisfiés the given objective (c.g. meximization of
profit) is the optimum solution. The optimum solution wsualty i
containsthe volue of the programme, the final plan, and the shadow

prices. It is in the shadow prices that the interest of a

productivity study, using the linear programming technique, lieé.

The element in the Z = C row of the final ;plan are the shadow 1 i
prices.. Shadow prices for real activities indicate the nognitude

by which the objective would be penalised if an additional unit !
of the corresponding activity were forced into the plan, On the
other hand, the chadow prices for the disposal activities represent
the morginal value productivities of the corresponding resources,

The marginal walue productivities could be compared with the | ]

acquisition costs of the resources to determine the femsibility of

- mequiring cuch resowrees,
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Albo, by conducting lineor programming exercisen for different
foaxrning systems or for the same farming systems in different
regions, the marginal value productivities can be compared and
wsed as & bacisc for roesowrce adjustments and pricing policiese
Ogunfowora et al (1975) have identified two shorteomings

with using lincar programming in productivity cstudics. The

first of the shorteomings is the fact that only resources which
are cxhausted in the production have marginal value productivities
in the final plon; resources which are in swrplus supply have zero
morginal value productivities, The second shortcoming identificd t
i that the margingd volue productivities of resources relate only
to their use in the given enterprise syntem considored in the .
progromning exerciceg their marginal value productivities negy di:t‘fer
significantly when uwsed for the production of the individual , !
enterprises that comprisc the system. Although these rchortecomings
constitute a limitation to the use¢ of the technique, it has been i
orgucd that the advantoges of the technique outweigh the limitatians_
(Btuk, 1986),

KASHIM IBRAIIM ¢

AHM _IRRoamy
(&) Production Function '”O‘i\F!L.?Eé;IBD UNIVERSIT

The production function has bocn desceribed as the traditional

tool for analysing problems of resource productivity and roturnsg
to scale in agriculture (Ogunfowora gt ale, 1975). The implicit
production function presented in equetion (1} can be explicitly
stoted as an algebraic or a number of algebraic equation forms

which ean then be estimated to obtain the economic guantitics

of interests The commonly estimnted functiconal forms are lincaor,
quadratic, sguare root and Gobb-Douglas {(power) functions. E !
If we acsume a threoe-variable rcoponse function, the linecor
fuanction could be stated as: f i
Y = a + B.qu + Bzxz + b3x3‘aoto--.lothqcycocon-.t.o-c.-o(l13) i

¥
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wvhere Y is the quantity of output, X1, XZ ond X3 are the
quontities of variable inputs, and b1, bz, b3 are coefficients

to be estimated. The linesxr functiom is bosed on the ascumption
that the inputs and cutputs arce all rclated by straight lines,
This impliee that the marginal product of cach input is constont.
Henee, diminishing narginal returne is ruled out, Also the
function assumes constant rotes of technical substitution among
the inputs. There is no allowance for eeononic optinun,

The' tuadratic function is of the form:

Y = a+b1}( +b2)(2 +l:>33(:,J + bh}c +b5)(2

+ h,71(,1)(2 -+ b8K1X3 -+ b9}(213 + b10 1}(2}(3.-.-..-..'.(14)
It allows both diminshing and negotive marginal productivity,

but not both decreasing and increasing narginel productse The
elasticity of production is not eonstant, but declines with input
magnitude, The poscible dicedvantages of this function are that
it nay give negative total products for very high or very low
levels of input and that it becomes complex if many variable inputs
arc included, . |
The square ruot function moy be stated oo

= o3 5
Y = a+ qu + béxa + b,X} + b X + b5x + b

+ 17057 4 b X327 X7 + b XKL + by XK 5){'5....(15)

3 923 1
it allows a diminishing total product, s diminishing marginal
product and a defined maximum, Like the quadratic function,
it has the disadvantage of being a bad utiliser of degrees of
freedoni,

The Cobbm=Douglas (power) function ¢on be expressed as
follows:

b b

1 b
1 Xz %3 3 ...-i....‘.aln.clt..‘.‘-t..l.ll.tll.(16)

This is usually estimated in the logarithmic form, The logarithnic

I = oX

transformation of the function is as follows:
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Log ¥ = log a + b1log)C1 + blogk, + bjlong....................(ﬂ?)
This function allows either constant, inercasing, or decreacing
marginal products, It does not allow aon input=-cutput curve embracing
all three. It assumes constant elasticity of productions The Cobb- ;
Douglas function is the most widely used functional form in farm-—- €
production studics. Its popularity probably derives from its ;
computationsl ease and the fact that it gives the economic quantities \\
of interest like the elasticity of production, returns to scale and

marginal product directly. Tt is algo an efficicent user of degrecs

of frecedom,

None of the functional forms discussed above aan be used to : §
characterise agricultural production wnder gll environmental conditions.

As Heady and Dillon (1961) peinted out, the algebraic form of the function
chosen, and the magnitude of its coefficients will very with gsoil,
climate, type and variety of cropo or livestock, resources being
varied, statc of mechanization, magnitude of other inputs in "fixed
quantity”, ctc. Hence, a problem in each study is in the selection %
of a functional form which appears or is mown to be consistent with
the phenomenon under investigation.

Yotopoulos {1967) has identificd three decision rules that
ghould guide a researcher in choosing among the numerous alternctive
functional forms. The first rule refers to the logic, or the basic
mechanics of the production process. In this sense, a “true®
functional representation underlies 2 given production processe

He however admitted that it is dAifficult to eoctablish empirically

that o functional form adequately describes the logic and mechanics

of the production processs The sccond decision rule is the i
theoretical fruitfulness of the function, Given the body of establiched
coonemic theory, the cxplicit reletion chosen should offer possibilitics

of providing a wnificd explanation of a wide range of empirical



phonomena, The third deeision rule partins to the couputational
manageability of the function,;

To obtain the gquantitice of ceonomic interest, the functional
form thot is chosen for the study is estimated through multiple
regression mnolysis., The production funetion, on estimation should
reveal the morginel products, the elasticities of production and

returns to scale in the farms under study.

3ehre2 Specification of the Models

Section 34 .1 discusses the anadytical toole generally usced in
form-firm studies. In the present scction, the specific analytical
tools used in this study are described. The analyticsd tools uged in

this study were the foom budget ond the production function modelse

The form budget model was chosen bocause it yiclded the costs and returns
of crop production in the study arca, thus helping to achieve the second
objective of the study. The production function medel was also used
because it provides comprehensive information on productivities of
rosourecs, efficiency of resource usey clasticities of production and
returns to scale. Through this, the third and fourth objectives of the
study werce achieved., Average productivity raties wouwld have provided
sone information on resocurce productivity and technical efficiency.
They werc however not used because they fail to dofine marginal value
productivities, econcmic efficiency, elasticities of production and
returns to scale, inplying that they could not help in satiafactorily
achieving any of the objectives of the study. Perhaps, the lincar

programming technigque would hove provided more useful information than

the average productivity ratioz. It could provide information on
optimun farm plang, marginal value productivitics and economic efficicncye.
It however fails to give information on marginal value productivities
of resources not exhausted in the final plan and was thercfore found

unsuitoble for fully achieving the objectives of thc study,
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The peleeted Tar: bulget aud production funetion nedzlo ore

rreconted as follows:

(2

(b)

Tho l"‘m:l__‘_q_u-flr-;ct Model

The farm bulget welel usocd in this study can be speeificd

a5 followo:

NFI = GFI-VC-FC

where NEI = net farm income or profit and it is the differenco
between groag form incone ond the total cost of
proWctions The NFI can be withdrawn frow the
buginess without affecting the scole of oporntion
of the busincss.

GFI = grouss furw income wiich ropresents the sum of the total
value of tomoto, gmrden cigg, onion, and pepper
harvested on the survey forus durin; the resccach
seasons Inclwded in the GFI are the voalue of thcaé
produse sold, comsuted at home, given out as gifts,

or storoed,.

VC = Variable costs incurred hy the respondents during
the survey peried, ineluding costos of foertilizer, sced,
labowur, posticides, fuel, lubricents -ud repadrs on
punpa and other ogquiwent.

FC = Fixed cocto incurred by the respondents including

depreciction on pumps, hoes, cutlasses, woshboroes
and wator hoscs,
The liunitations of this medel arce siwilcr to those outlined in
seetion 3.441(0) of this thusisc.

The Production Function Model

In this study, lincor, guadrotic, square root and CobbwDouglos

functions wers scporctely fitted to the fram data collected




during the ficld survey, Therenfter, the Cobb-~Douglas function wos
chosen for the onalysis of the input-output relationchips on the
sompled farma, Tho sclected Cobb=Duuglas function hos been widely
applicd in other preductivity studics (Yotopoulos, 1967; 3aini, 19693
Chowdhori gt ale, 19693 Opunfewora ct al., 1975 Orewa, 1978;
Ofojckwu, 190823 Makorfi, 1985). The Cobb-Douglng function was chosen
in prefercnee to the other functional forms, because, on cotination,
it profuced an cquotion with morce corrcctly ‘imsigned' regression
cocfficients than any of the other formo. It was golocted oleo becouse
it goave the economic quantities of intorest dircetly.

he estimated Cobb-Douglis function con be cxpresscd as follows:
b b b b
b

— LTd 1 3
Y - Al\-1 Xa %3 xtl- XSUHQI....OII.'Cl...l.l‘.."i...l.!’(“a)

This funetion was cotimated in the lognarithmic forme The logrnrithmie
transformotion of the model can be gtated ase

4
2log >
where ¥ = totol value por heetore of all crops produced by tho

Log ¥ = logh + bjlogX, + b + b3103X3 + blogk, + 100 eaa~el 1)

reopondents durding the rescoreh scason (im Nedira)

]
#

Luman labour input (in map-hours per heetare)

b
Y]
1l

plunt population oband count per hectare

b
i
]

furtilizer (in kilogram por heetare)

L
=

= irrigotion water {(in Hoctarc contimetre per hectore)

It

crror or rondom disturbonce term

» o

= Constant term
'b1 waes .bq-: Regrossion coefficients

The constant term, A, and the regrossion cocfficients, hi’ in
rogpect of the explonatory voriobleos were ostimoted through multiple

regression anolysics

Reosons for the Scleeted Voxrinhles

The explenatory varicbleo (X, X, X5 X,) werey cuach expected to
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hrve a causel relationship with the totol valuce proluct. They were

included in the giedel to determine:

(i) the oxtent to which cach of them explains varintion in

grons reccipts (total value product)s
{ii) thec rcturns to cach of the variables, and

(iii) thc cffieicney of their use,

The orror or randum disturbonce teym (U) in the nedeld is a
residunl uand captures 211 vardables {(such as managerial ability,
sunshine, and land quality), which affcet the totnl value product,

but are for various reacons ohlittcd fron the model.

Economic Quantitics obteincd from the Production Function Analysis

Tho ceononic qunntitios of interest obtained from the Cobb-Douglos
production funetion analysis are marginad value preoduct of the inputs,
elasticity of production with reapect to cach input category, ond
roturnsg to scale prevalent in the ctudy arca.

The marginal value produet with respeet to each input category
was cbtained by toaking the firot order portial derivative of the totold
value product function, with respeet to the input, when tho other inputs
were held at their geomoetric means, The marginal veluwe product of the
invut wons then comparced with the ncquisition copt of the inmput tc
determine the efficioney of uecce of the input,

The elacticity of preduction with rospect to cach input was given

as tho regression cocfficicat of the input; while returns to scalé

in the study arca was obtained by adding together, all the elasticitics
. .‘_,. 5 _\._..‘. L e
af. p‘xfg}fq{g@iﬂ&ddﬁiae. roturnis €8 E‘ﬁ_:_‘fr&e:-x - ?-?_;_’h

e
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CHAPTER FOUR

DESCRIPTION OF FARMING CHARACTERISTICS IN THE STUDY ARUA

4,1 Resource Azgilc.bgitz and Usg

Rosources in agyicultural produetion have been brocdly groupcd
into land, lobowur, capital and managemente Duc to the importonce
of water in irrigntion systems, however, it is treated as one'lor
category of resource in this study. This scetion diccusses the
availability of, and the oopctraints to, the use of these resourceg

in the otudy arcoe
| K Land

Tho total arca of fadama lond under cultivation by the respondents
was 30.029 heetarca, Sizco of holdings by individual rospondenta roncd
frog 0,071 heetarce to 2,908 heetoros, with a mean of 04667 hegtarce.
Th¢ system of land teowure scems to be by inhcritonce and rcatages
Speeifieally, 58 perocnt of the rospondents indicatud that they hold
their fodana through inheritonee, while the remaining 42 perccnt hold
theiy fodrma through rontogos

Availability of fodoga land docs not appear to be a constraint
to cxpansion of gultivation in the study apea, In fact, 51 percent
of the reopondonts diseloscd that they own fadama pleots procontly
lying follow, whilo the remaining 49 percont indicot.d th t they would
not find it diffieult to acquirc more fadama land, through rentoge,
1f they wanted to,

ke142 Lobour
The total labour input by the reopondents was 79,329 adult noedour
equivalents. Out of thio 71,741 adult man-hour cquivalents (or 90

percent) woo contributcd by family lobour, while the non-faaily labows
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accounted for the rewmaining 7618 adult man=hour oquivalents (or 10
pereent)s The average lobour use was 1264 adult manhour equivalents
per respondent or 2643 man=hour cquivalents per hectare,

The hours of family and non-fomily labour input for the varioug
fadama operations are preoentced in Table 441, As can be scon from
the Table, watering (23473 percent) and harvesting (23.80 porcent)
uscd the largest proportion of total labour. These were followed by
weeding (20484 percent) and then land preparation (17.25 percent),
Nurgery work and planting required rclatively low labour input,
Mojority (93 pereent) of the respondents employed non-family labour,
Non-family labour was employcd mostly for land preparation, weeding

and harvesting,

be143 Capital

Two types of capital input arc distinguished in this study.
These arc the durable capital input which include man-nade resourccg,
that last for more than one production period, and the non~durcble
capital goods which arc used up in a single production period.

The durable capital goods employed in the ctudy arca include
hoce, cutlasses, motorisced pumpo, waterhoSes, ‘. and washboroge All
the respondents indicated that they used cutlosces and hoes in the
fadana during the scason, Thirty-three respondents (or 73 percent)
indicated that they owned notoriscd punps, whilc the remaining 12
reopondents (or 27 percent) hircd punps towter their crops during
the ceacons Only 6 respondents (or 13 percent) indiecated owning
washbores which served ac a supplementary source of water when the
streams dricd up,

The non=durable ecapital goods coploycd in the study area include
inorgenic fertilizers and ceeds (or scodlings). All tho respondents

caployed inorganic fertilizers during the scnson. The total quantity



Table bo13

42

Relative contxibution of family and non~fomily labour to
key operations in the fadana,

Mons=hours {
Fadoma - o Family Non=fomily Total Porcent of totmd
cperation " operation labour input
1, Nursery 373450 Nil 373 047
2e Land pro-
paration 10,645  3,043.5 13,688.50 17,25 |
3. Plﬂllting ' 1},‘108.50 31 4,139.50 5.22 ;
bo Vatoring | 13,626 203 18,829 23473 |
. i
5, Wecding LIB,07565  1,464,50 16,540 20,84 ?
64 Haxrvoom ' '
ting 16.0“'8 . 2,835050 18,883050 2}.80
7+ Others §,864,50 L1 6,905.50 8,70
Total 71,741 7,618.5 794359 :
% 90 1% 100% 100% !

Source:  Ficld Survey, 1988a

of fertilizers uscd by ail the rcopondents during the seoson wan 23,950

kilograma, Thic gives on average of 532 kiloqrams per respondent, or

798 kilograms por hectore. Thirtyenine respondents (or 87 percent)
conceded that they obtain fertilizer when requirceds The gemrﬁl complaing
soems to bo that the pricec charged were too hipgh (somotimes up to 20
‘nafsd" por 50 kilograms per bog). (

Most of the respondents purchoced scedlings of the diffaront
voegetable ¢rops, dircet from the market or neighbourc, «hile fow
raiced their scedlings on nursery beds, No recpondent indicated
planting improved varidcties of the cropse. They a1l plonted local
varicties which, thoy imdicated were ca.c:ior__to__ coue by thon the

Inproved onesy
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Enrly in the scoson, water for irrigation was pumped directly
from rivers and streoms to fadama plote, DPuring this period, there
wos rolatively abundant water flowing thfough the rivers and strecma,
With time, however, thc rivers and streamns dried up, and the farters
were forced to dig choallow wells in the river beds to obtain water
for irrigntion. For moct respondents, water in the challow wells
dricd up after a chort while and the welledigping oxercise had to be
ropeated severad times in the scasons Only the fow Tarmerc with
functionnd washbores cvadod this drudgery.

The totnl quantity of irrigntion water applied by the respondents
during the socason was 341,61 Ba=en, Thic gave an avercge of 7.54 Haswen

per reopondent or 11 Ba~em por hectare,

4,1.,5 Monogoment

Monagenent can be defined as the procesc of organising and
coordinating the physical rcsources of land, labour, capital and
water, with the aim of achileving the objeetive of dry geagon farming -
profit noximizations The quality of management input is a perconal
choractoriotic of individual former and varics from onc former fo
anothere Tt ic extrenely difficult to quontify the management input,

Hence, no attempt was made in this study to determine the level of

managanent in the study arcas

he2 Cultursl practices ' |

The irrigation ceason in the study aren begins arcund October/
Novouber and cndo May/Junce The dry cecason cropping operations bogin
with the raising of seedlings in the nurseries, through land
preparation, trangplanting, watoring, weeding, to harveoting and

marketing of the cropos growne This section deseribes, briefly, oach




of these operations an proctised in the study aref.

he241 Nursery

The crops grown under irrigated cgriculturc in the study orca,
are mostly vegetables which are first raised in the nursery before
tronsplanting to the ficlde The nursery operation is usunlly
undertoken early in the irrigotion secacone 1t involves clearing
el plots of land ond constructing vegetable beds, as woll as
sowing seeds and watoring the beds, until the scedlingz are rendy

for trancplantinge

b,2,2 Lond Preparation

Land preparation jeeghic firat ficld operation undertoken in
the fadomae It ususdly involves clearing of debris from the £icld,
Plowing ond lovelling the plots, and dividing plots Into enall
basins. These arc then followed by the construction of water
channels, for the passage of irrigation water. Land preparation
o erations in the study area are monually accomplished using cutlasces

and hocete

%e2+3 Iromsplonting

Most farmers usuolly cbtain scedlings directly from the morket
or neighbours, while others raise theirs in the nurseries, The
seedlings chtained through either of the twoe gources are then plonted
out in the fields wherc they will remain until they are hgr?euted‘

The tronsplanting operation is manueldly accomplisheds ;

!

bo244 Matering

Watering ic acconpliched by pumping water from rivers, streams,
wells, and/or wachbores, using motorised pumps. The pumped water is
conducted through the basins by repeatcd opening and closing of a

gericc of water choanncls,
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b e2,5 Weeding
Most of the recpondents weed their plots 1«3 times in the scaoon,

Weeding is menually © done using omall hoesSe

o246 Harvesting

Harvesting (or picking) of the crops is done momually, It 3o an
operation in which women are very active, The invelvement of many
women in the operation is probobly to enable the renpondents obtain
encugh labour to horvest reasonnble quantities of the produce for
narketing, during each harvest, It may olpoo be to avoid perishipg
of the produce. The harvested fruits are usunlly pockoed in baskebls,

which are the common unitzs of sale,

443 Cropbluz Pattornc

The cropa grown under irrigation in tho study area are mostly
vegetobles ond include tomato, sweet pepper, gorden egg, onlon and
spinarch, These crops are interplanted in verious combinutiqns.‘
Crops of purc stonds are rare, while it is casy to encounter plots

corrying all the crops listed abovey at a time.

bt Morketing of Produce

A1l the respondents indicated that they market their produce

- within the same weck of harvest, This is nost likely done in order

to minimise losa of vegetable frulte which are highly perichable,
Table 4,2 shows the distribution of the respondents according to

where they sold their produce, As presented in the Table, most

(91 percent) of the respondents sold their produce on the farm,

Apparently, most of the respondents try to avoid the extra cost of

noving the produce away from the farm to distant markets, Only obout

bh percent of the respondents sold their produce in major wrban

centres 1ike Jos and Bauchi,. About 8 percent sold their produce in

thedr own gettlenments None of the respondents indicated selling
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their produce in neighbouring markets or small towno,

The eategories of traders to whom the respondents sold their
produce arc preoented in Table 4,3. As can be seen from the Table,
najority (93 percent) cold their produce to big traders who gome from
outside the local area, No recopondents indicated selling their
produce to any govermment agency. This is not surprising since no
governnent in Bauchi State undertakes the buying of vegetableoe
The respondents also did not cell their produce directly to any
commercial firm, Perhaps, the only commercial company that might
have been intercoted in buying wegetablo fruits in the area is the
VEGFRU tomato company limiteds The fact that no recspondent sold to
any commerciol firm may imply that the buying .ctivities of the

company does not extend to the otudy area,
4,5 Prices

The average prices and price ranges of the major crops produced
unddr irrigated agriculture, during the research season, are presented
in Table 4,4, Ao presented in the Table, tomato had the widest price
range (20=-263 kobo per kilopram). Thic was followed elosely by garden egg
(19=260 kobo per kilogram). Sweet pepper followed with a price
range of 34=200 kobo per kilogram. The least price range was exhibited
by onion (40-135 kobo per kilogran). For all crops, except onion, the
lower linit of the range occurred around the middle of the irrigation
sencon (around February/March) while the upper limit occurred at the
end of the secason (June), The prices of the crops are lowest in the
niddle of the season probably because of the abundant supply of these
crops, brought about by the fact that moot of the crops would have

reached their phyciological maturity, around this periodes
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Table 4,2: Distributicn of résponlent: accordin: to place of sale of

produce,
Location of market Nuriber of Percent of total
respondents respondents

1« In field 1 9.1

2+ In famer's cettlement - 8.9

3« Nearby narket (o} 0

L4, Town or emall city 0 0

S5¢ Major urban centre 20 b 4

Total 65*

*Higher than total number of respondents (45) because some respondentco
indicated more than one selling center,

Source: Field Survey, 1988,

Table 4,3: Distribution of respondents according to whom they sold
their produce tos

To whon sold Number of Percent of total
respondents rescpondents

1. Consumer in small units 10 224,22
2+ Local farmer or amall trader in

bulk 2 46,67
3., Big trader from local area [ 8.89
b, Large trader from outside local

area b2 93433
5. Commercial firm 0 0
6. Government 0 0
Total 77*

*Greater than pample size (45) because some respondents sold to more
than one category of buyer,

Source: Field Survey, 1988,



Table fa.lts Mcan and range of prices of crups produced under irripgated
agriculture (kobo/kg) e

Crop Mecan Price Seagonal Price
- Ranze ;
Tonator ' 64 20-263
Gorden egg 61 10260
Sweet pepper 81 Fh 200
Onion 65 bo-135

Source; Field Survey, 1983,

The monthly price moveuents for the four crops, during the
irrigation sceson, are presented J.n Figure %.1s A3 can be scen
from the figure, all the crops exhibited sharp monthly price
fluctuationss This iz probably duelto the fact that the crope are
highly perishable, This makes it diffiecult for the farmers to
regulote the supply of the crops. Consequently, prices are forced
down in months that the foamers' harvest is plenty nnd forced wup

ogain when the harvest is leon,

a6 Constroints to Increased Crop Production Under Irrigation
Apriculture

Availability of land mndl labouwr inputs does not scem to be an
important factor militnting agoinst expansion of crop producticn in
the study exrca. The method of land acquisition, which is wainly
through renting, ic relatively easy. In fact, 51 percent of the
respondents disclosed that they own fadama plots presently lying
fallow, while thc remeining 49 percent; indicated that they would
find it easy to acquire more fodamn land, through rentape, if they
wanted to. Also, most of the respondents indicated that they have
enough labour te hire for all their fadama operations., They maintained

that the problem wns not that of howing labour to hire, but having
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the money to pay for hired lobouXs

The most important constraint to sncreased hectarage, identified
by the majcrity (95 percent) of the respondents, is shortoge of
irrigation waters The respondents indicated that althgugh water is
relatively obundant at the beginﬂiné of the irrigation éeﬁggﬁ; the
streans later dry up and it becomes difficwlt obtaining water te
{rrigate even the existing plots. Anygattempt to expand production
in the study aren, therefore, must address the problem of water
availalbility throughout the segoolle It is only when this problem
ig solved that farmers may be oncouraged to inerease their slzes
of holding and production.

Another constraint identified by the respondents is inadequate
supply of farm inputs, especially fertilizer. They maintn~ined that
although fertilizer iswsuelly available when needed, the prices are
usually available when necded, the prices are usually too high, scmetimes
reaohing 20,00 nairs per 50 kilogram per bog. Tis limits the
quantity of fertilizer the farmers can afford and also 1imits the
aizes of holdings they can maintain.

Instability in préduce prices is another faoctor identified Ly
the remspondentsas According tc them, the prices of output fluctuate
highly and are sometimes vory low. This situation is further
encouraged by the inobility of the farmers to regwlate produce supply
due to the highly perishalle nature of the productse ©Since government
does not undertake the purchase of these products or offer guarantoed
minimum prices for them, farmers ore 1eft at the mercy of the market
forces mnd are compelled to accept whatever prices are cffered by
tradera,.

The respondents also identified the inoidence of dlscasces as a
foctor limiting production in the study areas They indic:ebed that
their crops are disturbed by certain vegetablé crops diseascs which
thoy are unable to oontral. Acked whether they reported the discase

ey




casés.éo anf’;é;zﬁultﬁral institution in the state, most of the farmers
conceded thnt they did not, becouse from past cxperience, their
complaints to such institutions usually do not receive any attention.
Another constraint to increased crop ﬁro&ﬁction is shortoge of
money., All the respondents indicated that they lack enough money to
purchase farm inputs and hire lobour. None of the respondents indicoted
ohtaining any external financial aésistance in the form of credit,
Tho implication of this is that the impact of government and finoneial
institutions lending nctivitics in the state is not being felt in the

?

study arca, -

e !
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CHAPTIVE FIVE

RESULTS OF THE FARM BUDGET AND PRODUCTION FUNCTION ANALYSIS

5.1 Budreting Analysis

The form budget model was employed to estimate the costs, roturns
end net farm income (NFI) of the respondents, This section precents

ond dipcusses the results of the budgetary analysise

Belst Costs of Production

The total cost of production incurred by oll the respondents was
114,528.16 naira. This gove an average total cost of 2,545.07 naira
por respondent or 3,813.92 naira per hectare. The total cost is mede
up of Wwaricble" and "fixed” components. Varisble costs include
expenditure on seccds, fertilizers, fuel, hired labour, pump ropairs,
ag well as imputed cost of family labour, While the fixed coats, in
the study area, arc limited to depreciation on pumps, wachbores, watJr
hooes, c2tlasses and hoess The values of these components of the
fixed and voriable costs are prescnted in Table 5.1, The varichle
costs constituted Q4. percent of total cost of production. This was
glightly lower than the 99,49 percent and 99 percent obtained by !
Ofojeclkwn (1982) ond Makarfi (1985) rempectively, in their scparate
studies, The proportion of varinble coest to total cost is highor in'
these studices, probably because of the absence of "“depreeciotion on
pups' from the fixed costse

Ariong the wariable costs, the imputed cost of family labour
input constitute 61.85 percent of total cost. When the non=foamily
dlabour input is adde&, total labour input accounts for about 67,77 por~
cant of total cost of production., This identifics labour ns the most

costly single input in crop production under irrigated agriculture

in the etudy creae This result is similor to the findings of Ofojckwu
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Table 5.1: Components of fixed ond variable costs among the respondents.

Itens of cost Coct Pcrecent of
(%) Total
Yariohle Costs
1a  Sceda/scedling 5,488472 4,758
2e Fertilizer 6,226,00 5 b5
3« Pump rcpairs 3,684.60 322
4k, Fuel 743764650 5.9%%
S. Family labour _ 70,833,881 61,855
7. Morketing and others 7,768 440 6.78%
Total variable cost 108,114,58 ol  hige i

Fixcd Cogts

8. Depreciation on pumps, hoos,
cutlasses, washbiores and water

hogses,. 6'3?1 1 5056%
Total fixed cost 64371401 5.56% _i.
Total Cost 1M4,528.16 100% !

Sourco:  Ficld Survey, 19383,

(1982) who reportcd that labour input constituted 55 percent of totai

cost of production under smallescale irrigation. Marketing and fuel

came cecond, accounting for 6,78 percent and 6.4% percent, of the total

cost of production, respeetively, ?
The fixed costs comstituted only 5.56 pereent of the totndl cost

of production, The low level of fixed costs yefleets the low level

of investment on fixed inputs in the study arca. The absence of j

"interest charges® from the list of fixed costs tend to indicate that

nong of the respondents has benefitted from creodit facilitics with

’
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reapoet to irrigated agricultures e

54142 Gross Farm Income RER o o »‘ :

Tho gross farm income from all rospondents wos 191,356.30 noiros
It was obtained by multiplying the physical quantity of each crop by
the unit price and sunming together for the four erops (onion, tomato,
pepper and ga.rdon ‘ogg) ond for the 45 respondents. The unit prices
used were the farm gote prices, The average gross income was l4,252.36

naira per respondent or 6,372,38 nairn per hectoree

S5e1a3 HNet Faxrm Income (NFYI)

The NFI roprescunts the differonce between the gross farm iucome
and the totol cost of production. The NFL for all the reapondents
was 76,828,114 naira, glving an average of 1,707.29 noira per respondent
or 2.558.46 nairs per hectares The average r;zte of return {defined as
not ferm income per hectare divided by total cost per hectare and
multiplied by 100) was found to be 67.08 percent, implying that farmers
in the atudy areér reclised a profit of sbout 67 kobo for every naira
investeds - _ |

Toble 5.2 shcwa the distribution of mspond.ents aocordins to their
net form income per hectare. As presented in the Table, 11 reepondents
or 24 Ah percent of the respondente produced at & loas, while the
remaining 3% respondents or 75,56 percent roolised profits on thelr
fodoma,. Six respondents or 13,35 percent of the respcndents ms_lde
profits of between 1 nalra and 2:000 naira,while 10 reépondani'a or
22.22 percont reslised profits of between 2,001 naira ond 4,000 nairae
Nine respondents or 20 percent of the respondents made prc-f:l.fs folling
in the range 44001 noira to 6,000 naira. Only 1 (or 2,22 percent of

cp——

" ¢the) respondonts’ profit fell in the rangs 6,001 natra to 8,000 natra, :

T e

The profits made by 6 reapondents or 13¢33 peroent of the reapondents
wos between 8,001 naoira end 10,000 paira, while 2 rea;pondenta or bk

4 o h s
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percent of the respondents reslised profits of over 10,000 naira
per hectare. - v

Table 5,2t Distribution of the reapondents according to their Net
Form Income per hoctare. )

Net Farm Income Range No. of Respondents Percentage
(3/ha,)
Lo M : | 2l ikt
1 = 2,000 ' 6 13.33
2,001~ 1,000 10 22.22‘%%{’2
4,001= 6,000 9 20.00 r_é,é
z .
At
6,000= 8,000 1 2.22 ?%f;‘-%,
- =
8,001= 10,000 6 13,33 Fo
. . %r.
. 3 10,000 2 bolih X
< %
LA
, 2
: C
Total ks 100 . /
Sourcet Field Survey, 1938,
I13IARK

Sel1e4 Factors Affecting Costs and Returns

To determine the possible causes of variation in production
costs smong farmers in the study area, thirteon each of the '“highest-
cost" and "lowestecost" producers were selected from the respondenta
and the averoges of their fadama sizes, famlly, non~family and totel
labour input, fertilizer use, total cost and net farm income (NFI),
 were compareds These varinbles are presented in Table 5.3. A tetest

was gonducted to ascertain the extent of variation between each pair

of variables. The results showed that fodoma size was not significantly

different between the two groups, even at 10 percent level of
gignificance, his irplies that sizes of fadama is not an important

footor causing variation in production costs among the respondents,




Tohle Se¢3: Distribution of inputs, costs and returns onong highw=cost and low=cost producing farmers.

Average Lobour Input (Man-hours per Hactare)

Avercge Average Average
Category Nunber of Average Fanily Non=family Total Fertilizer Total NFI
of Cost Respondents Fadona Use (kg/ha) Cost ¥/ha,
Size(ha) (¥/ha)
High=cost 13 04509 _..-_.—Nw-re ...-OU.@U h_.-mum oum 1 -UN& o0 ﬂ-ﬂmm 61 Namb.ﬂ v96
Low=cost 13 04555 1,231.07 67485 1,298,931 652437  2,069422  3,950.%8

Source: Field ~urvey, 1988,
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Fomily, non=fonily ond total labour use were howcver significantly
different omong the two groups of producers (at 1 percent level) s
This indicates that lobour input is an important factor accounting
for variation in costs. Similarly, fertilizer usc was found to be
significantly different omong the groups (at 5 percont level), implying
that fertilizer, too, is one of the factors affecting cost of
production.

The net farm income wos found not to be significantly differcnt
(at 10 percent level) between high-cost and low=cost producerse
This is an indication that the differences in production costs is not
an important factor explaining voriation in net farm incomo among
the respondentse

A t-test was conducted to conpare the average net form inconme
between farmers who owned notorised punps used for irrigation and
formers who hired pumps to irrigate their farus. It became evident
that, at 10 percent level, the average net farm incone of farmers
who owned pumps Was significantly higher than the average net fam
income of farmers hiring pumpsSe This might have resulted from the
fact that farmers owning pumps would have had better control over
their irrigation schedule and would have (therefore) realised higher
yiclds fron their plots than farmers hiring pumpse This assertion
is further substantiated by the general compladnt by the respondents
hiring pumps that they do not obtain the pumps when requireds

The niern.ge net farm income of farmers owning washbores was also
compared with that of farmers without washboreses The test however
revealed no significant difference in net farm income between the two
groups of respondentse

The place of markcting of produce was found to have a gignificant
effect on the net farm incone of farmers, It was found that farmers
who took their produce to distant markets had lower average net farm

income than farmers who sold their produce on the farme This indicotes
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that the cost of tramnsporting the produce to distant markets is not
adequately compensated for by possible higher prices of produce in
these merkets, Thus, farwers who scld their produce on their forws
were better off than farmers who transparted away their produce,

Other possible sources of variation in costs and returns omong
the respondents are variation in prices and managerial abilities
of the respondents. The prices of the vegetable products fluctuate
highly in the study area and the net foym income of the respondent
will depend on the level of prices during the period he sells his
produce, Those that sell their produce whon price levels are high
are likely to obtain higher returns than those that sell their produce
when the prices arc lowe

Farmers differ in their managerial abilities. Although no attenpt
wos made in this study to determine the management input of individual
respondente, it might be safe to conclude that those formers receiving
higher net income would have put in better management input than those
receiving lower nct inceme, It is expected that farmers who manage
their famms better would realise higher yields from their plots and

(other things being equal) higher net returns,

5.2 duct F t ti tes
S5e2s1 Regults from the Estimated Equations

The reeults of the eat:l.mnteci Cobb=Douglas production function are
presented in Table 5.4. Thosc of the other eatimated equations (linear,
quadratic, and square root) are presented as appendicee A, B, and C,

As can be seen from Toble 5.4, the coefficient of determination, Rz,
for the CobbeDouglas function is 0.72. This implies that 72 percent
of variation in the dependent variable (total value product) is

explained by variations in the explanatory variables included in the

dea
nodel, Th"propor on can therefore, be attributed to the error or

random disturbance term. The F=ratio, aleso presented in the Table,
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is a measure of joint significance of all the explanatory varialles
in the model. The value of this ratio is 25.69, which is significant
at 1 percent level, This implies that, taken together, the included
explanatory variables significantly explain variation in the total
value product,

Table 5.4 also shows the tegression coefficiente with respect
to cach of the explanatory variables, and their t~values. The
regression coefficient with respect to a particular varizble shows the
extent to which variation in that variable explains variation in the
dependent variable. The coefficients with respect to all the %

- variables are positive, indicating that an increase in any one of the
variables, holding others oonstan;, will lead to an increase in the
total value product. The t=values, obtained by dividing the regression
coefficients by their respective standard errors, are used to test the
significance of the coefficients.

In vicw of the fact that the selected equation form is the Cobb=
Douglas function, the regression coefficient also represents the
elasticity of production with respect to the corresponding explanatory
variables Thus, for labour input, the regression coefficient or
elasticity of production is 0,056, implying that an incrcase in labour
input by 1 percent, holding other inputs constant, will increese total
volue product by 0,056 percent, This value, however, is not significant,
statistically. The non=significant labour input coefficient suggests
that, contrary to expectations, increasing the use of labour input among
the population of farmers from which the sample for this study was chosen,
will not affect the total value products A probable explanation for this
may be that this input is already being overutilized in the study areas

The regression coefficient and elasticity of production with
respect to plant population is 0,172, This value is significant at 5
percent level, and it implies that a 1 percent increase in plant

population, will increase total value product by 0,172 percent.
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Fertilizer input has a regression coefficient or elasticity of
production of 0,388, This value is significant at 1 percent
level. It indicates that an increase in fertilizer input by 1

percent, will increase total value product by 0.388 percent,

Table 5.4: Regression coefficients and t-values from the Cobbe-
Douglas production function analysis.

Variables Regression t=values
Coefficients

Constant term (A) 0.953 3.405%**

Labour (Xy) 0.056 0.629"*5

Population count (Xp) 04172 2.174"*°

Fertilizer (X3) 0,388 2.762***

Irrigation water (Xg) 0.688 2.514°%*
ke

Feratio = 25.69

it = Significant at 5 percent level

. = Significant at 1 percent level

NeS = not significant

Source: Field Survey, 1988,

Irrigation water has a regression coefficient or elasticity of
production of 0,688, This value is significant at 5 percent level,
and it shows that increasing irrigation water input by 1 percent,
holding other inputs constant, will increase the total value product
by 0.688 percent,.

The four explanatory variables included in the model have one
thing in common: their regression coefficients or elasticities of
production are positive and less than unity. This implies that
decreasing returns, to each of the variable inputs, prevail in the study
area. This suggests that farmers in the study area operate in stage Il

(the rational zone) of production,
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5s2.2 Returns to Scole

it e e e e e bR

Returns to ascole mensures the proportionate change in output,
if all the inputs nre ¢hanced simultaneously by T percents It
represcnts the sum of the elnsticitics of production with rospoet
to all the inputs, which is 1,304 in this study. This means that
if 231 the explanotory varicbles nre simdltaneously incrensed by.1 .
pereant, the total value product will inerense by 1,304 percent.g 1
In other words, doﬁbling the quantities of all the explanstory
varinbles, will more than double the total value product. This
implies that increasing returns to scole prevails in the study aroa..
A test for constant returns to senle was conducted to ascertsin
whether this value is signifienntly different from unity, The result
revealed a sipgnificant difference, confirming that increaging roturnc

to secale prevails in the study area, : o 1

5e2e3 Marginel Value Productivities mnd losource-use Efficicncy

The morginal value productivities, ns well as the acquigition
cost per unit of the varisbles ore precented in Ioble 5,5, &s shown
in the table, labour input hns a morginal velue product of 0,02 nuira,
This implics thnt, if other inputs are held constant (at their geometric
meons), inercasing labour input by 1 man~hour would inercase the
total value product by 0.02 naira., On the other hiand, the unit cost
of lobour in the study arca is 0.99 noira per man=hour, Bvidently,
the acquisition cost is highor than the marginal value product. This
indicates thot labour is boing used sbove the cconomic optimum lovel |
in the study area. Tie over-utilization of-this input is probsbly
duc to the low opportunity cost of the input during the dry seasun
in the study area. About 90 percent of labour input is provided by

family nemboers who would hove probably been idle, in the aboence of
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irrigated farming during the scason, There is, thercfore, the
tendency for farmers to spend more time on fadama cper:tions,

rather than remain idle,

Table 5.5: Marginal velue products and acquisition costs of inputg,

V.rinble Input Morginal Value Acquicition Cost
Product (naira) (nairs/unit)

Labour (X1) 0,02 0.99/man=hour
Plont population (X,) 0,002 0.003/stand
Fortilizer (X3 0,32 0429/kilogrom
Water (}(g) 29,26 8 00/Ha=Cm

- —

Source: Ficld Survey, 1988,

The marginal value product of plant population is 0,002 neira,
Tis implies that incrensing plant population by one stond would
increase total value product by 0,002 naira, if all the other
variable inputs are held ot thoir geometric means. ‘he average
acquisition cost of ono stond of seedling {n the study arca,
however, is 0,003 naira, which is slightly higher than the marginal
velue product, This indi¢ates that plant population is being
maintained clightly above the economic optimum level., Profit can
be increcased if plant population is slightly reduced in the study
arca,

Fertlizer has a marginal valuc product of 0,32 naira, If other
inputs are held constant, incrcasing fertilizer input by 1 kilogram
would increase total value product by 0,32 naira. The cost of
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fertilizer input in the study arca is 0.29 naira per kilogram which
is lower than the marginal voluc product, This implics that
fortilizer is being uscd below the economic optimum level. Farmers
can incresse their profit by using more fertilizer in the fadomae
Farmers in the study arca under employ fortilizer input probably
because of inadequate supply of fertilizer and shortoge of funds
that most of them complained about, More fertilizer use can be
encouraged by ensuring adequate supply of fertilizer and injecting
capitel into the area.

Irrigation water hos a marginal value product of 29,26 naira.
This indicates thot if other inputs are held at their geometric moons,
increasing irrigation water input by 1 Hectare=Centimeter would
inercase total v-lue product by 29426 ntira. Although no direct
water charges were incurrcd in the study arca, the cost of pumping
1 heetare~centimeter of irriz:tion water was computed from fuel costs
as well as pumps and pumps opare parts depreciation costs, This cost
was found to be 8,00 naira per hectare=centimeter of irrigation watcre
This cost is lower than the marginal value product, indicating that
irrigation water is being uscd below the economic optimum level,
Profits can be increcsed by an increased use of irrigation water input
in the study arca, The under employment of irripation water input
in the area is most likely duc to shortage of irrigation water

identified as a constraint to inercused production, by the regpondents.
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CHAPTER SIX

SUMMARY, POLICY IMPLICATIONS, CONCLUSIONS, LIMIT'TIONS
AND 3UGGLESTIONS FOR FURTHER STUDILS

6.1 Sumory

The food crises in the country, as well as the dwindling and
unccertain revenuc from the country's leading revenue corner =
petroleum, have motivnted the Nigerian Government to ecstoblish a
number of str:-.tcé;ias to revive and promote the country's agricultural
sector, Prominent among the strategics is the development of water
resources for irrigoted agriculture, which has led te the estoblishment
of various irrigation sch.mes in the country, The irrigation schomes
ectablished by govermment agencics are large-scale schomes which have
been associated with a long list of chort-comings in Nigerine. Te
short=comings identified with the largeesc:lc irripgation schemesare as
follows:

(a) the projects usually rccord high non~farmer participation;

(b) the bencfits of the projccts go mostly to the wealthy and

locally powerful people, while the small farmers get
marginalised from themj

(¢} they are capitaleintensive, expensive and gonstitute a

heavy drein on scarce foreign exchangey

(d) they typically use heavy cquipment for levelling, a

procedure that seriously disturbs the soil;

(e) they make heavy demands on management, alrcady = very

scorce rosource;

(£) they have adverse effcct on farming and fishing below

the dams, and
(g) they often involve largeescale displacement of human

settlements with potentials for social upheaval,



Because of those shortcomings, it is thought that the proaﬁbbts

of achieving the desired objectives of increamsed apgricultural = |

production, through the large=sc~le irrigation cchumes are slime While
: |

o ' -
H i

government thrust on irrigation development has focunmed on the
%

establishment of largeessccle schoenies, many farmers in the north of Nigeric
privately irrigate their fodama 'ond with water from streoma, ponds and
wells, using pump and shadoof water 1lift devices. ‘lhe crpital
roquirements of these aystems arce lowy ond the technologics are simple

and allow the faumer the best ¢ontrol over the time ~nd rate of water
application. High returns to cfop production hnve also been reported
under the systuns. ‘Thore is little wonder, therefore, that they have
found acceptance and popularity among traditional smell-scole farmers

who dominate the country's farming acene, Despite their potentials,
irrigation development planners have continuously neglocted those :i
smallescale 1ift irrigation syetens, 1t is reasocned that this noglect

is probably due to the lack of adequ:te resenrch information on the
economics of crop production under the systems. This study was, thorcfore,
~deasigned to deseribe farming proctices under pump systoms in the study
areai to determine the costlsreturrand profitabkility of ecrop production
under the systemss to estimate the productivities of resources employod
under the systems; to determine the efficiency of resource use end the
natureuof returns to senle that prevail under the gystoms) and to derive
from the results of the analysis, implications for research and extension
work, and for goveramcnt policy on irrigotion development, o d

| To achieve the objectives of the study, 45 farmers werc sampled

ffom four villages in the arca coverced by the Western Zone of the Bouchi
S5tate Agricultural Development Project, Wigeria, Inputecutput data were
collected from these farmcers, twice weckly, using structured gquestionnsigeds,

botween Decembor 1987 and June 1988, The data so collected were analysod
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using simple descriptive statistics, a farm budget model, and a producfion
function model,

The descriptive statistics were used mainly to describe farming
characteristics under irrigated agriculture in the study area. The results
of the descriptive analysis revealed that the total land area cultivated
by the respondents was 30,029 hectares, The sizes of holdings ranged from
0.071 hectares to 2,968 hectares, with a mean of 0,667 hectares. Land
tenure system in the study area is largely by inheritance and rentage,

The total labour input by the respondents was found to be 79,359 man=hours,
with 71,741 man-hours (or 90 percent) being contributed by family labour,

and the remaining 7,618 man=hours (or 10 percent) being accounted for by
non=family labour, Harvesting and watering operations used up 23,80

percent and 23,73 percent of the total labour input, respectively; while
weeding took 20,88 percent of the total input, Land preparation, planting and
nursery work used up 17.25 percent, 5,22 percent and 0,47 percent,
respectivelya

The durable capital goods employed in the study area include hoes,
cutlasses, motorised pumps, waterhoses and washbores., All respondents
owned cutlasses and hoes, while 73 percent owned pumps and waterhoses,
Fertilizer and seeds were the major non~-durable capital goods used by the
respondents, All indicated using both fertilizers and seeds. The total
fertilizer used by the respondents was 23,950 kilograms, giving an average
of 532 kilograms per respondent or 798 kilogroms per hectare, A1l the
respondents use only local varieties of crops planted.

Irrigation water was pumped from streams, wells and washbores. The
total quantity of irrigation water used was 341,61 Ha=Cm, giving an
average of 7.59 Ha~Cm per respondent or 11,38 Ha=Cm per hactare,

The cultural practices performed in the study area include nursery
work, land preparation, transplanting, watering, weeding, and harvesting,

These practices usually begin with nursery work around October/November
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and end around June, All the practices are manually accomplished with
the aid of cutlasses and hoes,.

The crops grown in the study arca are mainly vegetables and
include tomato, sweet pepper, garden egg, onion and spinarch, These
crops are interplanted in various combinations.

In marketing their produce, all the respondents sold their
produce within the same weeck of harvesting, most likely to avoid
perishing of the produce, Ninety-one percent of the respondents sold
their produce on the farm while 4 percent sold in urban centres,
Ninety=threc percent of the respondents sold their produce to big
traders from cutside the local area, while none sold their produce to
arry commercial firm or govermment agency.

The average prices of tomato, garden egg, sweet pepper and onion,
were 64 kobo per kilogram, 61 kobo per kilogram, 81 kobo per kilogram
and 65 kobo per kilogram respectively, The prices of these crops were
found to exhibit sharp monthly fluctuations during the irrigation
season, The seasonal price ranges for the crops were 20«263 kobo per
kilogram, 19=260 kobo per kilogram, 34=200 kobo per kilogram, and
40=135 kobo per kilogram for tomato, garden egg, sweet pepper and ogion,
respectively.

The gonstraints to increased crop production in the study arca are
shortage of irrigation water, shortage of fertilizer unstable produce
prices, incidence of diseases, and shortage of money. Availability of
fadama land and labour does not scem to be a constraint to the expansion
of cultivatian,

Thg results of the budgetary analysis revealed the total cost of
production incurred by all the respondents to be 114,528,16 naira,
giving an average total cost of 2,545,07 naira per respondent or 3,813,92

naira per hectare,



Variable costs accounted for about 9% percent of the total cost,
while fixed costs accounted for the remaining £ percent, Among

the variable costs, labour input, alone, accounted for 67,77 percent
of the total cost, while marketing accounted for 6,78 percent.
Seeds, fertilizer, pump repairs and fuel jointly accounted for only
19.87 percent of the total cost,

The gross farm income for all the respondents was found to be
191,356.%0 naira, giving an average of 4,252,36 naira per respondent
or 6,372,28 naira per hectare, The net farm income for all the
respondents was 76,828,114 naira, giving an average of 1,707.28 naira
per respondent or 2,558.46 naira per hectare, 3eventy-six percent
of the respondents were found to produce at a profit while the remaining
24k percent produced at a loss,

The factors ‘hat accounted for variation in costs and returns
among the respondentc werc quantity of labour input, quantity of
fertilizer used, place of marketing of produce, ownership of pumps,
produce prices and differences in managerial ability,

The analysis of the Cobb=Douglas production function revealed
the R2 to be 0,72 and the Fe=ratio to be 25,69, This ratio is
significant at 1 percent level, The regression coefficients with
respect to labour, plant population, fertilizer and irrigation water
were 0,056, 0,172, 0,388 and 0,688 respectively., All the four
variables have positive regrcssion coefficients indicating that their
inerease will incrcase total value product. Due to the fact that the
chosen production function is the CobbeDouglas type, the regression
cocfficient with respect to each variable input is also the elasticity
of production of the variable, The regression coefficients are all
positive, but less than unity indicating that there is decreasing

returns to the variable inputs in the study area.
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The sum of the elasticitics of production (1,304) with respect

to all the inputs is significanily greater than unity. This implies

that there is increasing returns to scale in crop production under L
.

irrigated agriculture in the study arcas , ‘
3 il

Labour, plant population, fertilizer amd irrigation water had é

marginal value products of Q.02 naira, 0.002 naira, 0,32 naira and

29,26 naira respeciively. Their respective unit acquisition costs

were 0.99 naira per manshour, 04032 naira per stand, 0.29 naira per
kilogram and 8,00 naira per Hawcm, This means that labour and plant
population were being usced above their cconomic optimum levels, while
irrigation watcr snd fertilizer were being used below their economic
optinum levels. Henre, all the inputa were being utilised inefficiently,

indicating that there is scope for increasing net income, through

resource adjustment, in the study area,

j
6.2 Policy Implications Y
i

The findings of this siudy revesled that a uiajor constraint to
expansion of cultivation or even increasing yiclds and net faym ,

i

incomes on the prescntly cultivated fadama plots, is inadequate supply
of irrigation water, Prcgently, farmers depend mainly on natural
sources of irrigntion water supply such s rivers, streams and ponds,
vwhich usually dry up in the irrigation season, leaving the farmers
with the only alternative of digging wells which in turn dry up
- within short periods of time, It is bhelioved that any policy, such
as building of small dams and sinking of washhores, which could lead
to inercased water supply would have the effect of increasing yiclds
and net farm incomes on the cultivated fadama londs, ag well as
increasing holdings and input of other resource factors, | E ' ﬁ
The findings of the study, thot fertilizer is being_employ&dibclgw
the economic optimum level, implics that inereased profits could be

realised in the study arca through increased use of this input.
i n
i
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Efforts should, thercfore, be mode to cnsurce adequate provision of

this input ak reasonable prices to the farmers. ;é

R A
The study adse revealed that the populotion density of the crops

produced in the arca is being maintoined above econemic optimum, | i
This suggests that thers is a problem of sceding rate ond plant %

P
spacing smong the farmers, Extension efforts in the area should be

directed towvards ensuring that farmers adhere to recommended agronomic

nractixes,, c¢specially as they relate to sveding ratus and plant

specings for the various vegetable crops produced in the area,
One of the conoirainis to production identificd by the respondonts
iz shortage of funds. The study alse revealed that the respondents do

not benefit from ercdit facilitios with respect te dry seoson ‘

foarming. To unable the farmers afford modern practises such 23
increngsed usc of fertilizer suggested above, their finoaneial position
should be improved through the provision of credit for the purpose of
dry=conson farming. To reduce administrotive costs of giving out
credit to these mnall-~holder farmers lo¢ated in scattered and romote
arecasy government should encoursge the dryssecason farmers $c¢ form
cooperative societies, through intensive enlightemment compaigns in
the arca, : i

Another major problem encounterced in the study area is that of
shoxp fluctuations of producc prices, The fluctations arc probudly
duc to the high perishability of products which moke it difficult for
farmers to regulate supply. Farmers are therefore somotimes forced
to accept very low nrices for their produce, Farmers could bo i 4
cncournged to produce more if there is an arrangeoment that ensures
prompt purchase of surplus producce and guarmantecs minimuwa pricos for
the producte. This ¢ould be achieved if the efforts are made to

establish cold stores at stratcgic locations for the &storage of



vegetables. Vegetable products can then be purchased at the time
of surplus supply, stored, and resold when the supply is lows
Also, cfforts could be made to establish snallescele fruits
S
processing industries in the study arca. These industrics would

H
i

then serve as a roady market for the evacuation of vegetable

producte, L g_

6.3 Conslusions o
O

This study was desigred to analyse the econenics of resource
use in irrigated agriculture with particular refcrence to pump
systems in the aren covercd by the western zonme of the Bauchi State
Agricultural Development Progromme. Verious aspects of the economics
of rosource usé, including costs and returns of production, : 1
productivity of resources, efficiency in resource use, elasticity of
production with rcspect to each of the¢ resources, as well as the
returns to scale prevalent in the study arca were oxamined, The
recults of the study arc the subject matter of cheopters four and
five, From thesc results, the following conclusions sould he made:d
(1) Majority of thu farmers producing vegetable crops under pump

irrigntion systemg,in the study arcva realise profits. An

average profit of 2,558,46 nairs per hectare was reolised by

the respondents and the nverage rote of return (67 percoent)

iz high, However, opportunities still exist for incrensed

profite through resource adjustmentse _ 1

(2) All the resources uscd in crop production, under the systems

L4 i

have positive marginal value productsg : ot 4

(3) There is decrcasing but positive returns to each of the inpute
employed wnder the systems, implying that the farmers ars

producing in the rational zone of production; R _.TI i
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(4) Toere is increasing returns to scale in the study areas g

Bnsed on the results of this study and the conclusions stated |

above, it eould be asscerted that pump irrigation systems have high
potentials for increasing eagricultursl production in the country.
Their promotion should thercfore be given serious consideration by
policy makers. 'E
Cod

6.4 Limitntions of the Study and Supgestions for Fu. ther Studig

L}

€41 Limitations of the Study

e )

(a} One Scacon Data

This study wns conductoed over o period of only one irrigation
scason, oxtending from December 1987 to June 1938, But production
characteristics in crop production may vory from once year to another,

even for a particuloar loention, depending on such variables as

weathor and biological factors (such ns discases and pests)., There is
the possible danger that the irrigation yonr 1997/88 may not be ! J
r presentative of other yeows, It is therefare suggested that caution

be exercised in interpreting the results of this study,

(b} Sample Size o S 3

In this study, intensive data collection was undertaken throughout
Ehé rescarch genson, DBecause of this, and time and financial ; 1
constraints, data for this study were collected from only 45 resﬁondoﬁts
located in four villages. It iz possible that the 45 respondents may
not be representative enough of other dryeseamon foarmers in the study

arca, Perhaps a larger sample size would have been more representotive,

- oA

(e} Small Geographical Arca | o o | E '

T™is research coveored only the western zone of the Bauchi Staote
Agricultural Development Project consisting of four Local Governnent

Areas, This arca io relaotively small when compared to the size of

P
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Nigerim, Since production characteristies in crop production voxry
from onc geographical location to another, caution must be exercised
in trying to uase the rcsgults of this study to goncralise for the

entire cowntrye. - - L

(d) Farm Production Function

In the study arce, mest farmers cultivate their crops in mixtures,.
It wns, thorefore, impossible to associmte particular input quentities
with cach type of crop, in order to fit separate physical functions
for each cfop. In view of this, an aggregate (value) farm production
funetion, c¢overing all the four major crops grown upder pump
irrigation system in the study area, woa fitted to the data collected,
Perhaps greater insipht would have been allowod inte the input-output
relationships if separate functions werce fitted for cach crop.

Nonctheless, Heady =nd Dillon (1961) have argued that farm
production function bascd on aggregative value of input and/or oufput
may be quite useful to a government policy meker, Also rationalising
the use of value functions Kharce (1951) argucd that the value production
function ie 2 tronsformation from physical units into moaetary wits
and that the algebraie form of a function is the same regardiess of the
wnit of measurcmoent, Accerdingly volue funetions have been estimated
in several studics (Khare, 1961; Achari, 1965; Desai, 19733 Singh and

Kahlon, 19733 Orewa, 1978: Bogi, 1981; Singh, 1981).

Solts2 Suggestions for Further Studies

This is just a casc study covering only four Local Government
Arcas in one state out of the 21 states in the Federations To generate
adequate and roelishle rescarch information useful for amedl~scale
irrigation policy in Nigeria, it would bc necesmary to undertake this
type of mstudy in seversl other locations in the eountry. Such future

studies should meke efforts to develop anelytical modela thet would

- -
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enable the dctermination of inputeoutput rclationships for individual
crops grown under crop mixtures., Future rescarch should not be
limited to vegetable crops alone, Rether, it should covcr other

crops such as wheat, rice, and maize produced under irrigation.
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Appendix A: egression Coefficients and t-values from the linear
Production Function Analysis,

Variables Regresaion Coefficients teVolue
Constant term () =4356 475 =3.,56"**
Labour (X,) | 0.66 1,647 5
Plant Population (X,) - 04003 ~0,60"* 5"
Fertilizer (xB) 3,50 1.90%
Water (X,) 777 63 3,830
2° = 69

F-ratio=  22,05"**

» Significant at 10 percent level
Significant at 1 percent level
Not Significant

PR ]

inn g
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Source: Field Survey, 19388,
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Appendix B: Regression Coefficients and t=values from the Quadratic
Production Function Analysis.

Variables Regression Coefficients t-Values
Constant term (A) hozs 82 ;_fh“'{flz 1,641 5
Population count (Xa) ﬁt? L 0403 *2 . 1,527
Fertilizer (X;) B 1.83 0,075
vater (X,) -1100,96 -1,567*5°
Ve
Xf 1423 o 0.5775
xg 6422 ~1.527" 5
2 o - NaeSs
xE S gh86 2455**
o |
RL = 0 181“ . 4 .
Faritio = 24,33 o sy
e = SigniTicant at 5 percent level
Nafla = Not Significent

Source: Field Survey, 1988,
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Appendix C: Regression Coefficients and tevalues from the Square

Root Production Function /fnalysis. '

Variables Regrossion Coefficilents t-Values
Constant term (A) =3532,71 -‘1.13n’s’
Labour (X,) 2.86 177"
Population count (X ) L =04022 ~1,257 5
Fertilizer (Xq) | 12.95 2e110*
Water (X,) 2,54 3,564«
g ~202,9% ~1,387e5e
Xg ) ‘|l+.69 .1.1311050
x> . 2,65 -1 4775
3 -
xﬁ 4166.38 Bap2rre
R2 - O.?G I »7,2,1‘;‘"-
Feratio = 16,30°** %5
* = G&ignificant at 10 percent level ~* ° % %
o = GSignificant at 5 percent level -~ P4
LAk = BSignificant at 1 percent level @o\;‘-""%
Nubia = Not Significant e,
L%
— =
L . A
Source: Field Survey, 1988, e i .(‘ﬂf'ﬂ
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