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ABSTRACT

I ncreased agricultural productivity is one of
the prerequi sites of economc progress, especially
i n the devel oping countries where a |arge proportion
of the popul ation depends largely on prinary
production. (e of the ways for increasing agricultural
productivity is to increase the |evel of farmresources
and to nmake efficient use of the resources coomtted
to the farmsector. This has resulted in the
est abl i shnent of the various agricultural devel opnent
projects in Ngeria. This study was, therefore,
designed to evaluate the inpact of the Gonbe
Agricul tural Devel opnent Project on resource use and
productivity of farners. The objectives of this
study were to describe and conpare the structure and
organi sation of farns in the two areas, to conpare
the extent of |abour enploynment and productivity in

the two areas and to estinate and conpare returns
to scale between the two areas.

The anal ytical tool used in the study were the
farm budget and production function nodels. The data
necessary for the anal ysis were obtained through a survey
of 70 farmers conprising 35 in the project and 35 outside

the project area. Secondary data were obtained from



Y

the farm nanagenent survey (agronomc) data of the

Eval uation Unit of the project.

The results of the study indicated that nore
famly |abour input was utilized in the non-project
area than in the project area, while nore hired | abour
was utilized in the project are. Mre quantities
of fertilizer, inproved seeds and bul | ock | abour were
utilized in the project area than in the non-project
area. The results of the study al so indicated higher
gross returns, net returns and | abour productivity in
the project area than in the non-project area. The

suits of the production function anal ysis indicated
that the independent variables, nanely farmsize, famly

sbour, hired | abour and non-durable capital reasonably
explain the variability in the total value of output
earned frc farnms. Land and famly | abour have
the highest elasticities in the project and non-proj ect
areas respectively. Land also has the hi ghest marginal
val ue of product (M/WP) in the project area. In

ie non-project area famly | abour and non-durabl e
capital have the highest MVP. The results of the
production function analysis in the project and non-
project areas indicated decreasing and constant

returns to scal e respectively.



The results of the study have indicated sone

i ncreases in resource use end productivity through the

pi enentation of the project. Therefore such programres
shoul d be planned and inpl enented to enhance agri cul tural
production. One of the inplications of the study is the
need to educate the farners on the type, quantity and tine
of fertilizer application. S nce fertilizer contributes
greatly to raising production, its supply should be nade
available to the farners at the right tine. Qher inproved
I nputs such as seed dressing chemcals, varieties of seeds,

pesticides etc. should be nade available to farners.
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CHAPTER 1

INTRODUCTICN

1.1 General Problems Situation in Agriculture

B

Agriculture is still the mainstay of the Nigerian
economy. The sector is expected to provide food to
the rapidly agrowing and expanding labour force., Besides,
agriculture is expected to meet requirement for local
industrizs and for exports which will continue to be
an Important earncr of foreign exchange necded for
general ecconomic development. Agriculture also
provides a market for the product of industrial section,

(Essang, 1977).

In spite of the high potential for increasing
agricultural production in the country, both by
expanding the area under cultivation and by improving
vyields from existing area, th= country has failed to
produce encuch food for meeting her needs. The
supply of agricultural products for domestic industries
and for exports has been declining steadily with
censequent adverse effects on the country's foreign
exchange earnings. The country has to resort to
massive food importation in recent years as a short

term sclution to the food problem.

The Nigerian policy makers appreciate the need

to devise a set Of policy measures which can attain



productivity objectives. Since 1970, attention has
been focussed on productivity increasing measures to
combat a threatened fcod shartage arising from a
variety of factors such ag stagnation productivity in
the food sub-sector, rapid population growth, increased
urbanisation, rapid growth of incomes and a high

income clasticity of demand for food.

The Federal Government emphasis on productivity
increases also reflects the need to expand Nigeria's
traditional exports such as cotton, groundnuts,
cocoa and palm kernel, which until recently, were the

source ¢f forelgn exchange earnings, government
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plital for economic development, incomes

fur the vast majority of farmers in the

r

and employmani
country. It is r-ascned that productivity increases
are neaded to reduce unit cest and also to increase
the country's competitive strength in the world market.
Another consideration i1s the importance of domestically
produced raw materials in the drive towards impert
substitution., The rapid growth of agro-allied
ndustries underlines the need for policy makers to
undertake measur=ss aimed at making raw materials
rsadily avallable te the domestlic agro-allied
industries at reasonable prices. At present, the

shortage of raw matcerials his several adverse conseguences.,



It makes the purchase of domsstically produced raw
materials costly, a circumstancz which accounts for
high production cost and high prices ¢f agro-industrial
productse. Moreover, the problem of inadeguate raw
materials makes the importation of raw materials a
must and this involves the expenditure of foreign
exchange and it alsc weakens the linkage between
agro—-allied industrialization and agricultural
producticn in the country. These considerations make
policy makzrs =zttach great importance toc the increase
in raw materlials output by stepping up agricultural

productivity increases.

Productivity increase is regarded as the most

dependabl: approach t¢ raising rural incomcs, employment,

)
(1

e

purchasing power and th apacity to finance and

ties in the context

bt

maintain infrastructural facil
cf integrated rural develcopment. It is believed that
increased rural incomes, conseguent to rising
productivity of agriculture, will lay a foundation

for rural industrislization. Planners and peolicy
makers bullieve that lagging agricultural productivity
exzrts a dampening effect on the growth of the Nigerian
economy. For example, accerding to the 1975-80 plan,
there was a decline in the growth rate of the Gross

Domestic Products, mainly, due to a 7% fall in



agricultural output which was in turn the result of

lagging productivity.

measures which raise the pro
sector will =zlso raise the ¢

that policy

rowth rate of the economy.

The inability of the agricultural sector to meet the

angdg and r

aw material need of the

attributed to such factors as decreasing

soil fertility, limited use of fertilizer, use of

traditional arieties,

inadequate

tocls.

of the

recent years

mobilisation of at

hitherto be is

- v
L=

since agriculture and its re

continue to be the mainstay

in the foraoseable futurce

1.2

ices

dictates

lack of credit facilities,

and manually operated

agricultural sector in
the ne=d for greater

all levels than has

&6F crucial importance
lated activities will

of the Nigerian economy

Mcasures for Ralsing Agricultural Productivity

Increaszad agricul tural

productivity is one of

the pre-requisites of economic progress. This is
particularly true of developing countries where =2

large preoportion

arzas and depend largely on

cf the population live ip rural

primary production. One

S

uctivity of the agricultural



of the often suygested strategies for increasing

agricultural productivity is a combination of measures

s

designed to increasc the level of farm resources as
well 2s o make efficient use of the rescurces already

committed to the farm secteor (Heady, 1966).

Tha Eransformation of Nigerian agriculture from
subsistence tc a modoern scientific system will no
doubt increasc agricultural productivity. This would
involve the extensive use of improved inputs to
increase the productivity of =griculture. The use
of simple technologics in the form of improved seeds,
seed dressing chomicals, fertilizer and improved
cultural practices is one of tha guickest ways of
improving agricul tural production and raising the

productivity of resources on farms, (Stuk, 1982).

It is usually assumed by policy makers, planners
etc. that the central bottleneck to productivity
increase in Nigerian agriculture is the peasant
farmer and his system of producticn. This assumption
was based cn a number of ceonsiderations. PFirst, it
is believed that the farmer 1s conservative and too
risk conscicus to embrace productivity increasing
innovations Second, that the rescurce base of the
farmer is very slender, consisting of undersized

fragmented holdings to which the farmer gencrally



holds no valid title deeds. Third, is the subsistence
nature of agriculture with limited marketable surpluses
and conseguently inability to meet rising demand for

food and raw materials (Idachaba, 1980).

Fully ~»ware of the problems facing agriculture,
the Government feels committed to "transform” Nigerian
agriculture by intreducing new agriculturszl organisations
and institutions. The importance attached to the
creation of large units of agricultural organisation
under government control and direction is evident in
the 1275-80, plan. In this 'Third National Plan’',
(1975) the Nigerian government established a number of
production programmes iimed at raising agricultural
productivity, These programmes include:

(i) The Naticnal Accelzrated Food Production

Programme (NoAsFoPoP)
i) The Operation Feed the Natien (Now Green
Revolution).
(1ii1) The National Grain =nd Root Crop Precduction
Company.
(iv) Various River Basin Develepment Authorities

(v) The Integrated Rural Development Programmes

The last programmes, the Integrated Rural
Development Programmes, are 2 joint Federal and State

Government projects with the World Bank financing the



fereign exchange compeonent of the projects. Government
interest in Integrated Rural Development schemes is

not new in HNiceria. Thes then Western Nigerian Regional
Government had issued a white paper on Integrated Rural
Development (IRD) in Western Nigeria. This was
foliowed by isolated efforts in specific rural
development projects in other regions., Federal concern
for Integrataed Rural Development received its first

articulate expression in the Guidelines to the Third

National Pkiq. It was envisaged that rural development

policy during thz Third Plan would concentrate on:

sing productivity in agriculture,

b

- ra
the praedominant occupation of the

rurzl arcass

— providing basic social amenities such
as wataer, medical services, schools

and electricity.

Government programmes in the rural areas were to
concentrate on raising farm output through intensive
and extensive aoriculture. The revised volume II
contains project description of the first projects,
that is, Combe, Funtua, Lafia and Ayangba Agricultural
Development Projects, whare they envisaged to provide

infrastructural improvements, agricultural



supporting services, farm inputs znd credit". The

el

plan docurent uszs the terms: Agricultural Development
Projects (A.D.Ps) and Integrated Rural Development
Projects (iRDPs) interchangeably. Thus the agricultural
development preojects were designed to increase small
holder incomes and production by providing basic
infrastructure,; support services (input distribution)
and naw technolnoyv (Tdachaba. 1980). The projects

waTe prepared in 1973/74, but due to political changes

in the country their imovlementation was delayed until

(=)

— =
9 [ =]

-

Th2 Comba Agriculturs? Davelopment Project (GADP),
whkeire the study was conduct:, was implemented in
poYedho: 1076, The project combines farm management,
excensirr, markaeting, agronoric, cechnical, engineering
anc evaluvation furcticns. ot zimed at not only
raising the total product.un of the target farmers, but
also the preductivity of the small farmer. It is
expected that this will .;alise thz welfare and standard
of 1iving of the majority of :the farmers in the project
arza. The project s within the: programme framework
ontlined in Nigeriat's '"persvective plan for agricultural
develonment teo 19857, 1In particular, it follows Federal

governmant®es policy fo increase production of both

oo and .ndustrial cropy o suop.y Higeria's rapidly

LY



increasing population snd industries.

1.3 Problem and Justification of the Study

In Nigeria, like in many parts of the trcpical
world, the bulk of the food production is supplied by
small farmers with limited capital resources. Due
to incrzasc urbanization and rapid peopulation growth,
the agricultural sector of the Nigerian economy has
not been abl¢ to cope with the demands made on it.
Food productioeon has not responded adequately to
increases in the demand for food. As a result, there
has been sitarp and freguent rise in food prices (Etuk,
1982). This situation has nccessitated the diversion
of scarce fareign coxchandge to the importation of basic
staple foods, which had previously been produced
locally and in sufficient quantity to satisfy domestic
neaeds. It has becn suggested that the primary cause
of the unsatisfactory situation in the agricultural
sector is the traditional system of agricultural

production.

In an effort to boost agricultural production in
Nigeria, the govornment established some agricultural
development programmes in 1976. The main objective
of the projects is to increoase the small holder's

income and preoduction, Other objectives include the
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provision of feeder rcads, input distribution,

extension and the improvement of life in the rural areas.
This means that the small farmers were to be the

target of increasing productivity. The Gombe
Agriculturzl Development Project (GADP) 1is one of the
first agricultural projects established in the northern

states of Nigeriz. Others include Funtua and Gusau.

Since the inception of the Gombe agricultural
project, few attempts have been made to collect
input-output data on th: new technology. The result
is that thore is 2 dearth of basic input-output data
on the use of modern inputs under farmers' condition.
Farm management data in the project area is usually
supplied by the Zvuzluation Unit of the project. The
surveys were broad encugh to provide consumption and
production profiles., However, most of the data
previded by the vroject are not adequate as to allow
a detailec analysis of the productivity of resources

at the farmers!' level without supplementing the data.

The specific problem is therefore lack of
adequate information on resource productivity at the
farmers' level in the project area. This makes it
difficult to evaluate the efficiency with which farmers

use resources in crop production activities and hence

the impact of the project on resource use and
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productivity on farms, The above information would be
obtained by commparing resource productivity of farmers
in the project and non-project areas., This knowledge
would be useful in indicating the possibilities of
increzasing agricultural production by indicating the

direction in adjustment in rescurce use and allocation.

Another important aspect of the study is that it
will enable the farmers to know wnether they are
efficiently using thelr resocurces or not. 1In other
words, whether they are cover or under using their
resources. The study was also designed to find out if
employment of rescurces, inclucding those locally availablg
have expanded under the impact of the project., Due
te » number cf cperational constrzints, including cost,
time etec. The study was limited to only four villages,
two chosen within one local government area in the

non-projact area and two chosen in the project area.

1.4 Objectives of the Study

The ganeral objective of this study is to examine
the impact of the Gombe Agricultural Development Project

on resource uUse and preoductivity at the farmers' level.

Specifically the objectives of this study are:

Lot
pary
L
]
vy
B

izecribe and compare the structure



12

and organisation of farms in the project
and non-project arc=as,.

(2) To compare the extent of labour employment
and productivity in the two areas.

(3) Tc estimate and compare returns to scale
betwieen the two areas.

(4) Te suggest how the expansion of the project
could contribute to improving the

productivity on the farms.

1.5 Methodoloay

The data analysed in this paper were collected
from four villages, two within one local government area
in th=2 projcct arca while the other two villages were
selected within one local government area outside the
project areca. The villages were selected from the
list of villages compiled by the Evaluation unit of the

project during their survey,

From the frame of farm families compiled by the
project during theilr baseline survey for the selected
villages, = random sample of farmers was selected for
each area. A total of 35 samples were chosen for each

area, making a total of 70 samples for the study.

The datza was c¢btained by means of guestionnaires



which were administersd to the hcouschold heads.
Secondary data was obtainced from the farm management
survey (agronomic) datz of the project., Detailed
information was collected on farm inputs (lzbour, land,
seeds, fertilizer, tools and livestock); output and

farm activitics of family members. The bulk of the

13

data for this study was obtained during the 1982 season.

In ths analysis, two methodological approaches
were selectaed on the basis of convenience and
relevance to achieve the cbjectives stated above,
They are the farm budget and the production function
models, The farm budget model gives an estimate of
costs and returns for a given production period. The

production function used was the Cobb-Douglas or power

function,

Detailed formulation of both methods are given

in chapter 3.

1.6 Organisation of the Report

Following this introductory chapter which gives
a brief description of the importance and problems of
agriculture in Nigcria and ways of raising production,

chaptaor two is devoted to the literature review.

Chapter three gives information on theoretical
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models of productivity studies, such as linear
programming, production function analysis and farm

budget analysis. Problems of data collection are also
discussed in this chapter. Chapter four gives information
on the structure of sample farms., Chapter five is

devoted tc the results of the farm budget and production
function an=2lysis. Chapter six contains the summary,

conclusions and arecas for further study.
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CHAPTER II

LITERATURE REVIEW

One of Lhe major problems of growth in agriculture
in Nigeria is how to increase cutput per unit of
input. One way of approaching the problem of increasing
production is to examine how farmers are using their
resource. If resource is inefficiently used, production
can be increased by making adjustments in the use of the
factors of production in optimal direction. If it is
efficiently utilized, the only way ocut for increasing
production would be the adopticn of modern inputs and
technology. S8ingh et al (1273), stated that resource
use efficiency of farmers has been judged on the basis
that each factor of production is paid equal to its
marginal productivity. A significance difference
betwsen the marginal value productivity and the
market price of individual inputs would indicate that
the farmers on the average are using their factors

of production inefficliently.

The inefficiency in food producing areas of the
under-developed world are duec to many factors.
Suhas (1975), stated two principal sources of inefficiency.
One is the subsistence nature of agriculture which

results in farmcrs adopting on diversified cropping
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pattern.. This diversification may stem from (i) desire
to minimise risk (ii) to produce certain minimum
gquantities of =ach food to meet family and livestock
requirements, The second source of inefficiently lies
in the selection of incorrect processes by the farmers
such as lnadequate ploughing, lack of crop protection,
lack or insufficient application of fertilizers to

produce various crops.

2.1 Resource Productivity Studies

Studies in resource preoductivity can be divided
into two main categories, The first is micro-oriented,
focussing attention on resource use efficiency in
individual enterprises such as maize, cotton, poultry
etc, produced onh & sample of farms. The underlying
assumptions of this category of studies is that the
main objective of any producing unit is to coordinate
and utilize resources or factors of production in such
a way that altogether they vield the hichest net returns
(Saini, 1969). This is particularly true of agriculture
in developed countries where profit maximization is
the ultimate goal of farm business. The prices of
products and the cost of inputs are used together with
the estimated production functions, as indicators for

determining thoe guantities of resources to use and the
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scale at which production is to be carried out. This
category of studies thus provides gquantitative
estimates which would be used as a basis for efficient

allocation of rasgurces at the farm level.

The second category of resource productivity
studies involve the comparison of resource productivity
between enterprises or food crops versus export cropse.
This category of studies provide quantitative estimates
which could guidc macro-level resource allocation
decisions on those groups of enterprises. When
conducted on = national basis the results could
provide policy makers with relevant information on
how to achieve an optimal allocation of the limited
develooment resources among regions producing these

groups of znterprises {(Ogunfowora; 1375).

Scholars such as Norman et al (1979), and
Ogunfowora et al (19275), have conducted studies on
resource productivity. Norman conducted a study on
the economics of small farm agriculture in Bauchi,
Zaria and Sokoto areas, The study was designed to
overcome the paucity of data on the economics of
peasant farming practices, as well as to provide basic
information fcr farm planners and agricultural policy

planners. In the study, the Ccbb-Douglas function was
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used in the analysis of the input-cutput data from

the sampled farms. The results of the production
functicn estimation showed that farmers in general
were allocating resources toc crop production in a
manner consistent with the goal of profit maximization.
Also the results indicated a constant return to scale.
Singh et al (1973) and Saini (19569), also conducted
studies on rescurce productivities in India. They used
the Cobb-Dcuglas function in the analysis of the
input~cutput data from sampled farms. In all these
studies, th¢ dependent variable has been the value of
output of crops cr the total cutput in kilograms,

while the independent variables have been land (in
hectares); labour input (either man-hours or man-days);

value of fertilizer, manure and capital.

The yardstick of resource productivity in all
these studies was the marginal value productivity
of resources which were calculated from production
functions fitted to input-output data. The study
conducted by Ogunfowora et al (1975), on "Resource
productivity in traditional agriculture", reported that
land plays a major role in explaining the variation
in crop production in the study areas. All the marginal
values preduct for labour were negative except in one
town, revcaling excessive use of labour on the

cultivated land.
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2.1.1 Measurenent of Resource Productivity

The simplest method of measuring resource
productivity is in terms of input-output ratios. For
example labour productivity can be measured in terms
of the ratio of the total ocutput to the total inputs
of labour. In terms of aggregate input-cutput framewcrk
resource productivity in crop production for example,
can be measured as an index of total output of crops
to the index of total inputs used in crop production
(0layide, 1972)., These indices ensble the farmer to
determinc whether to modify the intensity of resource
use or whether his attention should be directed towards
improving production efficicency of the existing
enterpriscs s as to obtain higher yiclds. Resource
productivity indices for the component farm enterprises
cculd be calculated and used to obtain a pattern or
direction of rescurce adjustment on the farm. Howevaer,
these productivity measuremcnts are crude estimates
cor indicatorse They really do not tell us the
contribution to the cutput of individual rescurces in
a2 situation wherc more than one resourcs is involved
in the production nrocess. Two analytical tocls
commcnly usaed for studying resource productivity are

linear programming 2nd the production function.

Producticn function describes the relationship
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between the production of a given output and the
factors affecting the production process. Varﬁéﬁ%i—Douglas
types of functions such as quadratic, linear,/spillman
and various others could be fitted to agricultural
production data, sach subject to its assumptions and
limitations., However functions estimated from farm
samples ordinarily have been of power type because of
the smaller degrees of rfreedom involved in estimating
the parameters (Head, 1964). From the estimated
preduction function, measures of resource use
efficiencv can be derived ov calculating the marginal
productivities of any one c¢f the resource or all of
the resources taken togethcr, Saini (1969), in his
study of resource use efficiency of agriculture in
India, fittad the Cobb~Douglas production function to
a sample of farms in India, The study indicated that
land and human labour were tie important inputs to
which output was very responsive in the area. The
result also indicated constant returns to scale,

Cohen (1981), specified a production function model

to analyse resourcs availability and employment in the
traditional cultivation systems of two villages in

the Moptl region of Mali. Proauction function analysis
was used to estimate the marginal returns to land

and labour in cereals produccion as well as in speccific
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between the production of z given output and the
factors affecting the production process. Various
types of functions such as quadratic, linesr, Cobb-
Douglas spillman and wariocus others could be fitted t:f§§
agricultursl production data, each subject to its
assumptions and limitations. However functicns
estimated from farm samples ordinarily have been of
power type because of the smaller degrees of freedom
involved in estimating the parameters (Head, 1964).
From the estimated production function, measures of
resource use efficiency can be derived by calculating
the marginal productivities of any one of the resource
or all of the resources taken together. Saini (1969),
in his study of resource use efficiency of agriculture

-

in India, fitted the Cobb-Douglas production functiocn
to a sample of farms in India, The study indicated
that land and human labour were the important inputs

to which output was very responsive in the area. The
result also indicated constant returns to scale.

Cohen (1981), specified a production function model to
analyse rescurce aveilability and employment in the
traditional cultivation systems of twc villages in

the Mopti region of Mali. Production function analysis

was used to estimate the marginal returns to land and

labour in cereal production as well as in specific
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mixed cropped enterprises. Based on Yotopoulous?®
(1967), three basic decision rules to choose among
alternative functicnal forms, Cohen (1981) chose the
Cobb-Douglas precduction function as the appropriate
algebraic form to represent the production process.

The three dcecision rules stated by Yotopoulous (1967),
in choosing among the numercous alternative algebraic
forms are: (1) the production function presupposes a
production procsss with a specific *logic'. The
functional form chosen should be consistent with the
'true' relationship. Perhaps testing a functional
algebraic form with various criteria of statistical
adequancy may, nevertheless, bz a satisfactory means

to approximate the 'true' function. (2) given the

body of establishaed economic theory, the explicit
relation chosen should offer possibilities of providing
a unified explanation of a wide range of empirical
phenomena, which weuld otherwise be given ad hec
interpretations and (3) it is desirable that the

function displays computaticnal feasibility.

Linear programming is another tool which is used
in resource productivity studies. By conducting
linear programming exercises for different farming
systems or for the same farming system in different

regions, the marginal value productivities of resources
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can be compared and used as the basis for resource
adjustment and pricing policies (Ogunfowora, 1975).
Linear programming however has twc major shortcomings:
first, only resources which are exhausted in the
production process have marginal value productivities
in the final sclutionj; resources which are in surplus
supply have zero marginal value products., Secondly,
the marainal value productivities of resources relate
only to their use in the given enterpriss system
considered in the programming exercise and their
marginal value productivities may differ significantly
when used “c. ha prodastiop of #n“dwidual enterprises

that comprise the system.

2.1.2 Problems Oof Resource Productivity Measurement

The problems of resource productivity measurement
in traditional agriculture revolve around the guality
of the data from which parameters of resource
productivity are derived., The problems cof data
collection and some measures for improving their
accuracy and reliability have been fully discussed by
Spencer (1972), and Norman (1%73). In most of the
production analyseg involving cross-sectional data,
the measurement of the variablzs and the specification

of the procductiocn function are impcrtant steps in the
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estimation of resource productivity parameters
(Ogunfowora, 1975). The first problem is the measurement
of variables, since the farmers are predominantly
illitrate and the units of measurement vary from farmer
to farmer., Heady and Dillon (1964) recommended that
the best approach was to gather observations in terms
of physical guantities. However many of the inputs
used in traditional agriculture are difficult to
guantify in physical terms and the prepcnderance of
multiple enterprisc and crop mixtures complicates the
procedure for determining input sllocation to specific
crops in the mixture. Operations like weeding,
fertilizer application etc. affect 2311 crops in the
mixture, even though these cperations may be carried
cut in respect of one or two of the crops in the mixture.
These problems often necessitste the aggregation of
yields or inputs, which are sometimes measured in
different units regardless of the enterprise from which
they are derived or to which they are applied. Another
problem is mcasuring unlike things in terms of common
physical units. This problem is often solved by
measuring inoput and output in monetary terms. The

net effect of these factors is 3 high degree of error
in cbservation and measurement which gives rise to

statistical problems such as multiccllinearity, low
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coefficient of multiple determination etc. (Ogunfowora,
1975). 3aini (1969), reported that the use of
production function on cross-sectional data may lead

to high correlation between some of the explanatory
variables which leads to multicollinearity. His study
on resource-use efficiency in agriculture in India
indicated a high correlation between land and human
labour and between land and bullock labour. The
second problem is the specification of production
function wiilch includes all the r=zlevant explanatory
variables, There are many unguantifiable wvariables
such a5 managament which affect the production process,
but which are not usually accountad for. Yotopoulous
(1967), stated that omission of management may lead

to the overestimation of the coefficients of some of
the included inputs and the underestimation of returns
to scale, Heasdy (1954), stated that it is difficult
for a single algebraic model to adequately describe
the complex agricultural production with 1lts ranges

of competition between resnurces apd preoducts.

2.2 The Project Area

?.2.1 Background

The Gombe Agricultural Development Project (G.A.D.P)

was situated in the south-eastern part of Bauchl state
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(formerly part of North-Eastern State) in the
Federation of Nigeria. Bordered by the Gongola river
on its eastern side, and by the Kaltungo hills to the
South, the project area lies between latitudes 9% a5t
and 10° 30' north and longitudes 10° 45' east. The
project was intendad to increase the production of

food and filbre crops and to improve the living standard
of rural dwellers in the area. Tt was financed by the
Bauchi state government; the Federal government and

the World Bank.

The project area consisted of Gombe local
government arcza and parts of Akko and Tangale-Waja
local government ar=zas, with a combined area of 6,450
square kilometers or 8% of the state. Population was

estimated to be 640,000 including Gombe town,

The projects' strategy for raising production
was to attempt to raise the productivity of the small
farmers who form the great majority of the population
and contreol most ©f the land. This called for the
strengthening of the extension service, supplies of
farm inputs and building netwerk of farm service
centres. Rural roads were improved for transport of
inputs and of produce and dams were built to improve

water supplics,
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2.2.2 The Formulation of the Project

ThC‘ G&A-D-

Q)

was prepared by the World Bank
Mission in early 1973. The basic objective is to
increase agricultural productlion and thereby earnings
of the rural community by develeoping infrastructure and
farmer skills with modern technology. The objectives
were in line with "Cperation Feed the Nation” (how
Green Revoluticn), Within the project area, during the
5 year programme (the project became operational in
April, 1976 and completed on September 1280) it was
estimated that about half the farming population in the
area will improve their farming techniques; grain
production would improve and production of other crops
will have significantly increased. The objectives

1s spacified in the appraisal report were as follows:

(a) construction of 1,000 km of low
cost agricultural roads, 85 earth
dams, 160 tapkis (ponds) and
associated conservation works,

(b) constructing an administrative
centre in Gombe, 5 development
centres and S0 farm service centres.

(c) develeoping and eguipping seed

multiplication farms at Tumu.
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(d) providing adequate farmer extension,
credit and marketing services, including
staff, vehicles and equipments.

() provision of seasonal and medium term
loans to farmers for the purchase of
crop inputs and farm equipment.

(f) establishing a project evalustion unit.

2.2.3 The Environmental Conditions

The major features of the project are important
as these would hava some influence in crop production

in the area.

Climate: The project ares has a relatively relizble
rainfall of about 900 mm in about 150 days, sufficient
for all crops nermally grown in Northern states of
Nigeria. Rainfall occurs between months of April to
October, with most of the rains falling in July and
August. Rainfall distribution 1s suited to a raagoe

of annual creps, However, dus to limitations in
timely land preparation and to a labour bottleneck

at planting time, farmers can often not plant all thelir
crops at the optimum time. Radiation is adequate
throughout thce year, rising to a maximum in November

through February =2nd falling to minimum in August.
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Temperature rises toe about 36.5°C in March/April.
Minimum temperatures can drop to about 12°C in December
and January. BSctween months of November and March
there is virtually no rain; this long season is
rendered harsh by hot dry north-easternly wind (known
as harmattan) blowing from Sahara and carrying dust

along,

Demographic Characteristics: The project area is

predominantly cccupied by pcople of the Hausa tribe,

whe are devout moslems. Literacy in English and

Hausa is not high among adults in the rural ar=as but
rising. rapidly with the younger generation., Other
tribes in the project area include: Bolawa, Tera,
Fulani, Waja and Tangale. 1Islam is the dominant
religion in the project sreca. Christianity is also

an important religion in the area, especially the
south-eastern part of the preject area (around Tangale -

Waja loeal government area).

Vegetation: The project area lies within the sub-sudan

vegetation zone, Naturasl vegetation ranges from
savanah woodland typified by Anogeissus and Combretum

specics on the sands and sandy loams to Acacia Seyal

and A, Polycantha savana wocdland on the heavier soils.

Grassland associations are dominated by Pennisetum
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pedicellatum and loudetia togoenis in the west and

south, merging into Hyparrhenias soluta associations

in the east., Farm trees, such as Adansonia digitata,

Parkia clappertoniana, and Acacia slbida on the =

lighter soils are replaced by occasional stands of

Balanites aegyptiaca and Ziziphus mucronata on the

cracking clays to the east of the area.

Land Form and Soils: The land form changes from reclling

plateau in the west to undulating sandstones and clay
plains in the east, Altitudes range from 450 m in
the west and south to 150 m in the east, A number of

small, ephemeral streams occur throughout the area.

The arca is underlain largely by sandstones of the
cretaceous pericd with some tertiary sandstones to
the west, Solls vary widely from very deep red sandy
loams in the west through sand to sandy loams to
cracking clays derived from cretaceocus shales in the
east. The scolls of the area are complex. The sandy
solls have been classifled generally as leached
ferrugincus tropical soils gsnerally without iron
concretions, The cracking clays are lithomorphic
yertisols (known as 'black cotton soils). Drainage
on these scils is moderate to poor and they require

careful management to maximise their considerable crop



30

production poti:ntial. The black cotton soils are of
high fertility but difficult to cultivate. The sandy

soils are less difficult to cultivate with unsophisticated

1

equipment and much of the area of these soils have been

overcropped and 1s low in corganic matters,

Water: There zre few perennial streams in the area
and groundwater supplies are limited. With increasing
prassure on land, the flow period of streams has
diminished markedly., Shallow wells commonly fail
during the dry months, leading to prolonged water
shortages which are becoming an increasingly critical

issue for both human and livestock populations.

2.3 Agriculztural Production in the Project Area

Agricultural producticn is in the hands of an
estimated €0,000 farming families. Most of these
farmers have less than 5 hectares. Farms are usually

zea. The

fete

fragnented into small fislds of average s
average sizoe of holdings was found to be 2,27 in
1978, These fields are rarely adjacent to each other
and distance from the homestcad may be several

kilometres.

Farming Systems: Field operations are generally

undertaken by men, but in some ar=sas the entire family
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labour force is mobilized in periods of peak labour
demand. Most of the agricultural production comes
from upland rzainfed annual crops. Bush fallow
rotations and dry scasen ®kraaling" of nomadic sctork
to feed on crop residues are rapidly disappearing as
a means of maintaining soil fertility and usually
occurs in areas of poor soils and low population
density. Cultivated areas are being increased by the
use of ox-~ploughs and artificial fertilizers. Few

farmers own tractors.

Land Tenurc: In the past 1l

i

nd has generally been

regarded as the property of the community and authority
on land matters was usuzlly vested in the village

head., Howcver, with the new land use decree promulgated
by the Federal Military Government, land in rural areas
come undcr the control of the loczl government, which
set up a land allocation committee. 1In practice,

local land matters are still dealt with by the
traditional village, but larger allocations of land

sre decided by the local govarnment. Cnce a farmer

is allocated the land, he has the right of use and this
he enjoys in perpetulty for as long as he decides

te use the land. However as socn as he discontinues

to do so, it reverts to the community. Under the

Islamic law, the land is divided among the sons on



32

the death of the father which, if they farm it

themselves, lcads to greater fragmentation,

Farm Labour: Most of the farm labodr 18 from the

male adults,. Females do not usually work in some
areas, aspecizlly the moslems. The recently ilntroduced
universal primary education reduces available family
labour, This indicates that many families may have to
hire additional labcur at the peak periods of weeding.
Thus the major source of labour for agricultural
production in traditicnal agriculture is from the
family. Norman et al (1979), reported that 84 percent
of the total labour input on the family farm
originataed from family sources. Etuk (1982), reported
that 55 percent of the total labour input csme from
family sources, He alsc indicated that 30 percent

of the total family labour input was male adult
labour. He reported that 45 percent of the total
labour input was hired. The hired labour was obtained
under a variety of arrangements, including contract
system as well ag simply hiring on a daily or per

hour basis.

Farm Size: The average size of heldings in traditional
agriculture is gencrally small., In the project area,

information on farm size is scant. However, the average
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size of cultivated holding le. excluding fallow, had
been 4,0 hectares, Matlon (1379), reported average
size of holding to be 2.5 hectares in Kano area.

Norman et al (1279), in their study of Bauchi, Sokoto
and Zaria, reported average size of holdings to be

3.9 hectares, A common characteristic of traditional
agriculture is fragmentation of farms. The major
disadvantage »f fragmentation under traditional
agriculturc is that disapproportionate amount of time
is spent by the farmer in walking between the residence

and the various fizlds.

The Cropping System: The cropping system that have
evolved by the Niderian traditional farmers has

come about through generations and is a reflection of
adoption of his environment (Abalu and D'Silva, 1979).
Crops are grown elther in mixture or in sole stands.
Traditional Farmers however grow most of their crops
in mixturcs. Many reasons are often advanced for the
continued existence of mixed cropping. Such reasons
include effective utilization of environmental factors
such as light, water and nutrients. Others are
technical rcasons such as the nrotectien of soil
against erosion and reducing incidence of inseect and

disease attacks
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Cropping pattern in the project are dominated

by sorghum and millet as food crops, and cotton and
groundnuts as the major cash crops. The main annual
crops are guinea corn, millet, cotton, groundnut and
cowpea, which, considering both sole and mixed cropped
areas, account for about 95% of the total planted area.
Sorghum and millet typically occupy about 50% of the
cultivated arecase. Minor crops, usually grown include,
maize, kenaf, cassava, okro and a range of vegetables.
Vegetables are usually grown during the wet season and

in the low land (fadama) during the dry season,
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CHAPTER IIX

ANALYTICAL FRAMEWORK AND DATA REQUIREMENTS

3.1 Analytic Framework

various techniques exist for productivity studies.
Their application depends on the choice of the
investigator who is normally constrained by the nature
of the available data, resources and facilities available
and the use to which the results are to be put. The

most common approaches are as follows:

(1) Production function analysis
(2) Linear programming analysis

(3) Farm budgeting analysis.

3.1.1 Production Function Aporoach

The production function 1is 2 mathematical way of
describing the relationsghip between the production
of a given output and the factors affecting the
production process, The production function has been
the traditional tool for analysing problems of resource
productivity and returns to scale. It provides a
direct measurement of the parameters of resource

productivity,

Numerous algebraic eguations c-1 be used in
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deriving productions. No single form can be used to
characterise agricultural production under all
environmental cenditions. He=dy and Dillon (1564),
noted that the algebraic form of the function and the
magnitudes of its coefficients will vary with soil,
climate, type and variety of crop or livestock being
used, Selection of any specific type of function to
express production phenomens automatically imposes
certain restraints or assumptions in respect to the
relationships involved and the optimum resource
quantitiss which will be specified. A numbcer of
functional forms, guadratic. sopillman, square root,
power and variants of these - are possible in production
function studies, but functiois estimated from farm
samples ordinarily have bee: power or lincar forms
because of thc relative case >F computation and the
smaller dagreas of freedom iavolved in estimating the

parametaers,

The lincar production fui.ction is usually given

in the following form:

Y o= 2 o+ b1 X. +» b

. ¥y awgew B, X+ 8 (1

1 2 =g n n

whoere: Y = the dependent variable (ocutput)

Ay Ly ewe K 0= the explanzg’ry (independent)

variable (inpu: factors).
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b, b2 eses bN = the regression cocefficients
U = é&rror term,

a, = constant.

The Cobb-Douglas {(power function) takes the following

form:

b1 _bp

_ bp,
Y=bo.'\_1 X2 R R

- + u (2)

Y = dependent variable (output)

b_ = constant

Xqs X2 wowes X explanatory variables (inputs)

n

bi’ b2 cesas bn the powers (exponents) of the
explanatory variables (inputs)
u = a proportional error term due to the
exclusion of some unknown but relevant

explanatory variables from the specifications.

In the Cobb-Douglzs production function, the relationship
is non-linear; however, it can be transformed into a
linear form. One of the most extensively used
transformations in empirical work for the power functions
is the logarithmic transfcrmation. The above Cobb-Douglas
function can be transformed into logarithmic form as

follows:

log ¥ = 1log bo + b1 loqg Xj + bz log Xz e

bn log X, (3)
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This is similar to equaticn (2) and therefore ordinary

least sguares multiple riagression can be used on it

The use of the production functions such as the
equations of the types (1) and (3) is to determine
certain characteristics such as total product; average
product, marginal product, scale effects and elasticity
of output toc various factors. A few of those such as
marginal proauctivities, scale effect are briefly

described below;

(2) Marginal Productivities: From ecstimatad

——

~wduction Janculien,; Jdeasar s of resource

use efficiency can be dsrivaed by calculating
marainal productivities of any one resource
or of all the resources taken together. 1In
equation (2) above, the marginal productivity
of an input, say X,, 1s the first partial‘
derivative of output with respect to X e The
marginal value of product for X9 is given

by the eguation:

Y. _ MPPy P
%y = tTx g swawn (AY

whare Py is the price per unit of output, Y.
The most reliable and perhaps the most useful

cstimate of marginal preductivity is obtained
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by taking x, at its geometric mean i.e. at
the value where log X, assumes its logarithmetic

meane Alsc Y should be the estimated level

i

of output when each input is level at its

& geometric means.

(b) Returns tc Scale: In the Cobb-Dcouglas function,

the sum of the estimated input coefficients

has been taken as an indication of the returns

to scale. Also in fitting a Cobb-Douglas
function, the coefficients equal the elasticities

of the respective inputs. The elasticities

H

indic

ite the percentage increase in the ocutput

(0]

that would be forth-coming within a one
percent increase in the individual resource.
If the sum of the elasticities aqual one, a
glven percentage increase in all the inputs
will result in an equal percentage increase

in output. A sum greater or less than one,
cutput will increase by a greater or smaller
pcecrcantage respectively than inputs indicating
increasing and decreasing returns to scale

respectively,

Production Functions in Agricul ture

Many functions have been used in productivity
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studies, they have different characteristics which
determine the type of studics where each is appropriate.
Some: of these arce discussed below:

(i) Ccbb-Douglas (Power) Function

This function is essentially the one shown
in equation (2) asbove and the characteristics

described are largely those peculiar to it.

This function allows either constant, increasing
or decreasing marginal productivity. 1t does not
2llow an input-output embracing all the three.
Wwith 2ll other inputs held in a fixed magnitude,
the marginal product is expected tc decline.

Givan the mathematical properties of the equation,
this function cannot be used satisfactorily for
data where there are ranges of both increasing and
decreasing marginal productivity. Neither can the
function be used satisfactorily for data which
might have both positive and negative marginal
products, Here the powsr function provides a
curve that "flattens out”" as input increases and

a maximum preduct is not defined. Unless an
economic cptimum is defined for small magnitudes
of input, thc power function may overestimate the

input in attaining economic optimum,
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The isoquants of this production functien are
asymptotic to the input axes. Because of the properties
of the Cobb-Douglas function, noc cutput is forthcoming

if the inputs are at zero level.

Advantages of the Cobb-Douglas Function

The Ccbb-Douglas functions have baen the most
popular in farm analyses. The function has the

following advantzges:

(1) =adequate fit of the data

(i1) C:mputati;nel feasibility and

(iii) sufficient degree of freedom unused to allow
for statistical testing. In other words,
the Cobb-Douglas function 1s a2 relatively
“gfficient user" of degree of freadom
{iicady and Dillon, 1964). Such efficiency
is important where research rescurces are
limited and the collecticn of farm dsta

cxpensives

One of the major disadvantages cof this function

is that the

(]

um of sqguares are minimised in logarithmic
rather than in their natural form. Hence the residual
sums of sguares are not minimised in terms of the

natural data, Thus the least squares logarithmic
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parameters are biased estimztors of the natural
parameters, The function is usually used where
interest resolves only around knowledge of resource
productivities at the mean of inputs and where a small

number of degrees cf freedom is involved,

(ii) Quadratic Functions

This function has the characteristics described
in the power function. For two resource inputs a
quadratic function is normally designed as in

equaticn (5) below:
Y=a+bX #+#bX =D Xz - b Xz +
11 2 2 31 4 2
bsX1X2 + U ssee  (5)

Where: a = output obtained when 44 and X3 are both

zZero, it represents output from the mix
of fixed resources and may sometimes be
Zero.
Y = output zot from the inputs
X4X» = inputs

measure of the direct effect of levels

i

bqbo
of inout on output, normally showing a
positive production respose to increasing

inputs of the variable factors from
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Zero upwards,

r
o3
"

measuraes rate of change in the slope
of the response curve. The negative
signs before b3 and b4 denote
diminishing marginal returns,
b5 = shows that the two inputs are more
productive when used in combination,
u = error term.
Dininishing marginal returns exist for either
acter above but there is pesitive interaction
between the two factors. The isoguants are not
asymptotic to the input axes, as in the Ccbb-
Dcuglas functicn, Certain cutput levels can be
atteined from input of X4 alone, with X, at zero
depending on the magnitudes of a, b_l and b3.
Similarly, certain levels of output can be attained
with zerc input of Xy and iscguants are allowed to
intersect the input axes of a contour map cof the
surface, In contrast to the surface formed by the
Gobb~Douglas, the surface formed by the guadratic
equaticn can have a distinct peak, denoting a
maximum output for a single limitaticnal
combinations of the factors.
The possible disadvantages of this function

are that it canncot show both increasing and



diminishing marginal returns
curve. It may give negcative
very high or very low levels

the large number eof b values

L4
in a single response
total products for
Mostly,

of output.

or regression ccefficient,

which must be estimated for 2 gziven number of variable

inputs is &nconvenient. For

a quadratic function, each

variable input involves two regression coefficients,

one for the ¥ term and the other for the therm; further,

the number of coefficient increases more rapidly than

the number of variable inputs hence, if many inputs

are allowed to vary in the preoduction function, the

quadratic function may become very large and cumbersome

and may reguire a wvery large

for reliavle estimatiocn.

(i4ii) Sguare = Root Function

number of observations

A square roct function is normally given by the

following equation:

- - 05 ‘5
Y = a-qu.l - szz + b5,{(1 4= thz +
D5X1*2X2+5 * U eseees (6)
where; Y = outpﬂk
by = regression coefficient

= are the wvariable inputs.
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u = error term.

This type of function has the following
characteristics:

(a) It allows isoclines which are curved and
pass through the origin - a compromise
between the power and the quadratic functions.

(b) It does not specify a fixed mix of resources
for attaining different output levels as in
power functions or impose linear isoclines
as quadratic forms.

(¢) It allows product contours nearest the origin
in the input plane to intersect the factor

axes.

The isoclines coverge «t an input combination
corresponding to the maximum output, the peak of the
production surf. ce. Thus the least - cot path to
hisher outputs denctes & changing nmix or ratios of
inputs. The input mix should change as product price
increases or decr=ases and output level increases or

decreases accordingly.

(iv) Spillman Function

This function is normally formulated as

follows:

; A
Y = A (1"'}-1§) (."-‘Ez) c‘._a-.- (7)
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¥ = the value of production resulting from
the resources being varied,
X = 1is the guantity of one factor and

= 1s the quantity of anotier factor.

0l
I

R, = the ratio by which marginal products of X
decline while R, has the same meaning for z.
A = the maximum response from increasing both

factors.

The helght of the surface is asymptotic at level
A and extends to a long broad "ridge" over the input
plane. By the nature of fcrmulation (6) above, if
input of either or both factors is zero, output is

also zero.

Problems of Applying Production Functions

Applying production function to farm samples
have some problems:
(1) The choice of the function and of the
variable inputs to include involve some

arbitrary and subjective judgement.

(2) The application of production function
depends on the way in which the input and
output factors are defined and measured.

Tf a high degree of aggregation is inevitable,
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say 1f the input class is heterogenous, the

Fhy

implications of the resultant function may be of

little ralevance in decision making.

(3) Multicellinearity - This is a situation where
some or all of the explanatery (independent)
variables are highly cellinear such that they
move in the same direction. This problem is
usually related to the prcblem of errors of
obscrvation in the independent variables. The
existonce of such problem. leads tc a high
standard zrror and make coefficient indeterminate.
Howevaer, it iIs not a serious problems if the
multiple coefficient, R2 is higher than the value
r, the corrzlatlion coefficient between the

independont variables (Norman, 1972),

(4) The specification of the production function
which includes all the relevant explanatory
variables is extremely difficult, if not impossible.
Therc are many unguantifiable variables affecting
production process in agriculture. Managerial
ability and other socio-cconomic factors affect
the preduction function, but ars not usually
account.d for. ©Onc cannot but agree with Heady
that it is difficult for = singla algebraic model

to adequately describe the complex agricultural
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production with its wide range of complementarity
and comp<tition between resourc:zs and products

{Heady and Dillon, 1964).

Choice of Production Function for the Study

In choosing an algebraic form of the function to
be estimated, the researcher must attempt to account
for whataever 1s known of the production process. Also
the selectzd function must be computationally manageable
for estimaticon and testing. Functiong estimatad from
farm samples ordinarily have boen power or linear forms
because of the ralsative easc of computation and the

smaller degracs of freedom involved in estimating the

L

parameters. JUadratic and other functional forms

¥

fitted to form samples generally lead to a loss of
many degrees of freedom and often results in too many
regression cocefficicsnts which are not often significant

in a probability sense.

¢f the different functions discussed above, the
Cobb-Douglas function has been chosen for this study.
It was choson despite the peculiar preblems for reasons
of convenlanca and because of 1t's general acceptance
for agricultural data. The function was also chosen
because it is 2conomical in i1ts use of degrees of

freadom,; in calculating parameter estimates, its



convanience in interpreting elasticities of production,
and the computation is relatively easy (Heady and Dillon,

1964).

The major limitation in the use of the Cobb-Douglas
function is that it cannot be used for data where
there are ranges of both increasing and decreasing

marginal productivity.

Variables and Reasons for Selection

In fitting the Cobb-Douglas production function,

the variables used are as follows:

(1)

W,

Le 1]

‘arm size (Kl): This was includad in the
model 38 a result of the much discussed
inverse relationship between farm size and
productivity in farm mansgement studies
(5aini, 1969). The inclusion was therefore

to enable us know the influence of farm sizes
on the production of crops in the two areas.
The inclusion of land would therefore help

in determining the extent to which it explains

the variability in the value of the output.

(2) Labour input (%5, x3): The labour inputs
was measured in man<hours for both family

1=bour (Xg) and non-family 1abour (X3). The



(3)

(4)
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inclusicn of the labour input in the model was

to see if lgbour was over-used cn the farms, This
iz important in the light of the common assumption
in economic literature that labour in less developed
agriculture has a low (or near zero) marginal

product,

Fertilizer guantity (xq): The inclusion of
fertilizer in the model was a result of the

observed variations in the quantities of fertllizers
used in the study. Wh:le some had little or no
fertilizer to apply on their farms, others had
appliod more than the -ecommended levels per
hectarce It is therefure included in order t>

know the extent to whici the wvariations affce- #hsz

total cutput from farms.

The inclusicn of the error term in tha model is

due to the fact that the four quantifiable variables
(indepcndent) stated above may not completely
explain the vari=ation observed in the values of

the output, 3Scme other unqguantifiable factor such
as managerial ability other socio-economic factors
affect production, but are nobt accounted for.

The inclusicon of the disturbance term was therefore
to represaent these unquantifiable factors in the

production of crops.
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3.1.2 Linear Frogramming Approach

Linear programming decals with the planning of
economic activities in such 3 way that some optimal
result is obtained for a given set of conditions, as
well as the mathematical techniques for solving

problems,.

To apply this technique four main sssumptions

must be valid. These are:

(1) Lincarity: This assumption ensures that
the relationship between output and input is
not quadratic, exponential i.e., it conforms
with the specification of 3 linear production

function,

(i1) 7The Activities: There must be a limit to
the number of a2lternative enterprises and
resources which need to be considered. This
assumption of finlteness is a practical one,
If there exists an unlimited number of
alternatives it would be impossible to
programme because neither the description
of the additional enterprisces nor the
computational task of obtzining the optimal
programmes could ever be finished (Olayide

and Oluwode, 1972). In agriculture these
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activitias could be 2arly maize, late cotton or

irrigated cectton etc.

(1i1))The fixed constraints: These 2re rigid conditions
which restrict the combination of activities which
are feasible. The constraints in agriculture
usually include land, total labour and capital.
Thesc resource inputs and the commodities produced
from them can be obtained in fractional units.

That is, inputs and outputs are infinitely divisible.

(iv) Lastly, it i=s usually assumed that resource
supplies, input-output ccefficients and prices are

known with czrtainty.

In a typical linear progrsmming analysis, the
magnitudes of thc marginal value productivities of
fixed rescurces are cbtained as by-products of the
convectional linear programming sclution. By conducting
linear programming exercises for different farming
systems, or for the same farming system in different
regions, the MVPs of rescources can be compared and
used as the basis for rescurce adjustment and pricing

pcolicy (Ogunfowora et al, 1975).

The linear programming has some shortcomings:
(1) only rescurces which are cxhz2usted in the production

process have marginal value productivities in the final
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solution; rasources which are in surplus supply have
zero marginal value products. (2) The marginal value
productivities of resources relate to only to their
use in given enterprise system considered in the
programming exercise, their marginal value productivities
may differ significantly when used for the production
of the individual enterprises that comprise the system.
(3) The assumption of fixed level of resources
(constraints) is a little unrealistic in many cases.

In practice, if say, June labour becomes limiting,

the farmer will tend to find some means of increasing
the labour supply in that month either by putting in

more hours of work or by hiring non-family labour.

3.1.3 The Farm Budget

The farm budget model is one of the oldest tools
of analysis used in farm management and production
studies, A number of people such as Orewa (1978);
Ofojekwu (1882), have used it for analysing the

profitability of farm production practices,

The farm budget analysis leads to estimate of total
cost and total revenue for Lhe same production period
(Olayemi and Oni, 1971)., The difference between the
two parameters is a measure ¢f the net-farm income,

The purpose of the model is therefore to identify the
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costs, returns, profitability or loss (per hectare) of
crop production within and cutside the project. The
measures of acfficiency therefore considered include
(a) the returns to management and land from a hectare
of land (i.e. net farm income) and the gross value of
output per unit of land and labour (i.e. the average

productivity coefficients).

Net Farm Income: The general equation for obtaining

the "net farm income" developed is as follows:

NFI = TR - VC -~ FC

where

NFI = Net farm incoms in naira
TR = Total revenue or gross returns in nai:c
VC = Total variable costs
FC = Total fixed costs.

This model shows that for a given level of ovorhes’
costs an increase In the net farm inceme is possible
either by an increase in total revenue or a decrease
in the level of variable costs. Total revenue is a
function of physical output and unit output price ard
the variable costs depend on the physical quantities

S
of inputs usadjwell as thelr respective unit prices.
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Cost Analysis: The costs analysed in the study were

made up of the following:

(1) variable costs: The variable (or direct,
real, avoidable) costs, represent that part
of the total costs which is related to any
output, It included costs of inputs such
as fertilizers, seed and labour. The hired
labour costs are those incurred for hired
labour used in the production., The wages
paid to a labourer working on the farm were
the prevailing wage rates in the area during
the period of study. bDuring the study peried
the average wage rate was put at 32,50 per

d 2Ye

Family labour input evaluation was based on
the cconomic opportunity zost principle. It
was assumed that the cost of family labour
was equal to the average wage rate paid to a
labourer working in the farm., The non-durable
costs analysed were those of seceds and
fertilizer., At times imputed cost were used
where farmers used local seeds or input from

their stock.

(ii) Pixed costs: These are part of total costs
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which would be incurred even if no output were produced.
In the study the fixed costs included mainly depreciation
on the use implements such as hoes, cutlasses, ox=-plough

etc. as nong of the sampled farmers had a tractor.

Limitationsz of the Model: One of the limitations of the

farm budget is its 1ngbility to define how optimum

returns can be attained from limited rescurces. It only
shows the ftechnical output possible as well as the
monetary coskts and returns from a production process,
Another limitation is that it ceases to be a useful

tool of analysis if a conszidarable number of the production

inputs or output cennct be valued in menetary terms.

il
a
N
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action Procedure

Since there was nc resource preductivity study of
this nature in the project area, it was not possible to
draw benchmark data from an =arlier period. Information
was obtalned from primary data snd supplemented, where
necessary, with secondary sources. Because production
of crops involve a large amcunt cof labour input over a
long production seascn, considerable effort was made
to make sure that the farmers recall speciflc labour

. 1 .
use and expenditure. The cost-route survey is the

1. For a discussion of several methods of farm
management data collection under African
conditions, see Spencer (1972),
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most appropriate framework for the ccolliection of

field data. This method involves continuous interviews
from the sample of farmaers., Howaver, because of time
factor and financizl constraints, single interviews

were conducted for thils study.

3.2.1 Sampling Procedure and Sample Size

The Evaluation Unit of the Gombe Agricultural
pevelopmant (GADP), had conducted an enumeration of all
the villages and farming families in the project,

The nroject civered some parts of Tangale-waja, Akko

and Gombe Local Government Areas.

Frem these local governments, Tangalew-Waja was
sclected for the study. From the list of villages
complled by the project during the survey, two were
selected for the study. A random sample of thirty

five farmer

L17]

were selectad from the frame of farming
familiss in the two villages (Dasa and Kamo). The
35 farmers selscted for the study were among these
compiled by the Evaluation Unit ¢f the project for
thelir farm management survey (agronomic survey). In

the nan-praoject area, on2 local government area,

=t

(A

kzleri) that 1s more or less similar £o the one

chosen in the project area was selazcted., Within
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this local government area two villages were selected
for the study {(Gwaram and Alkaleri). From the list

of farming families compiled by the precject

(Evaluaticn Unit) during the bageline survey for the
proposed Bauchi State Agricultursl Development
Programme {(3SADP) in the two villages, 35 farmers were
randomly selacted for the study. This gives a total

of 70 farmers, 35 within the project area and 35 in

the nen-project araa. This number was salected in
consideration of the costs nd supervision constraints,
In the study, houschold heads were sampled because they
ar=z the main decisicn makers. The total number of
farming families and the percentage included in the
gamples in the survey villzges is depicted in Table

3.7,

Table 3.1 Tokal Number of FParming Families and the
Percentage Included in the Sample in the
2

e
tudy Areas,

. - No. of Sampling
Area Village Farmers Percentage
Project Dasa 208 11.0
Kamo 95 12.6
Man-Project Alkaleri 185 9.7

Gwaram 150 11,3
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3.2.2 Data Collection

The collection of the field data was done by 2
treined enumerators from the Evaluation Unit of the
project. A designed guestionnaire was used for
interviewing the farmers. (appendix A)

During the interviewing procedure, detailed
information was collected on family compesition;

inputs; farm inventory; cutput, marketing etc.

The data employed in th- farm budget analysis
consisted of physical and monetsry values of gross farm
output, quantities of the wvarious farm inputs, end
their respective coests: labour (hired and family) input
in men~h-urs and wages, depreciation of tools and
equipment etec,

Similarly for the production function analysis,
cross-sectional data were collected on gross farm cutput
(in nairs velue); ferm size, fertilizer and manure and
seeds (in neirs value), femily labour input (men-hours)

and hired labour input (in man-hours),

Secondary sources of data were cobtained from the
farm management survey (agronomic data) of the
Evaluation Unit of the project. The a2verasge market

prices prevailing at the time of the survey for the
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various crops were used for the study (Appendix B).

3.2.3 Nature and Measurement of Input-Output Data

This sectiun gives a brief description of the
techniques used in the measurement of the factors of

production used and of the cutput of the variocus crops.

To measure labour utilization, data was collected
for family and non-family labour and were reccrded on
the basis of man<hcurs. The non-family labour consisted
of communal and hired categories. Within each category
the labcur input was sub-divided into: male adult;
female adult; large child and small child. Since work
rates may be affected by age, sex of the worker as
well as the task being performed (Spencer, 1972), a
problem nrises in deciding the weights to be used in
aggregating the various categories of labour input in
hours. In this study, female adult, large child and
small child hours were converted to man-hours equivalent
(before tutalling) by using Norman's (1967) weighting
i.’c:;rm\.lla.l fece 0475, 0.50 and 0.0C respectively. For
hired labcur, information on wage rates (naira per day),
unit length of ridge per naira or kobo, total

expendituraes were made.

1. This formula was used extensively by Norman D.W.
(formerly o»f the Department of Agric. Econcmics,
IAR/ABU Zaria) in all his village studies in the
Northern parts of Nigeria,
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Land was neasured in hectares., Since traditional
farmers had little or no know edge of the size of the
land in hectares, the area of |and was neasured by
the Evaluation Unit during their farm managenent

ronom c) survey using conpasses, range poles and

suring tapes.

Non- durabl e capital such as fertilizer, seeds
and manure were costed using purchase or inputed
pricesg | 3 prices had to be used for |oca

is and manure since nost farnmers used |ocal seeds

from their stock and nmanure is usually obtained from
their livestock or given free of charge by friends
of nei ghbours. In deciding what price to use in
val ui ng | ocal 3 the farner was asked to state the
price per unit (usually mudu) of the seed used on his
farm at the tine he used it. For manure, the farnmer
was asked imate the worth of the manure (bag) he

n his farmif he was to buy the sane quantify
from the market. Thus the average price per bag (&l.0)
of manure was reasonably estimated and that was taken

or assum the market price*

Total production or output in this study was
obtai ned by asking the farnmers the quantity of produce

harvested on their farms. Since traditional farners
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have no scales for measuring their output, various
units were employed, such as bag; bundle and muduj
Estimates were made on the number of bundles or mudus
per bag, On the average 15 bundles of sorghum or
millet wes equivalent to one bag, Total production
in this study includes quantity of produce consumed;

sold and given free as a2 gift,

3.3 Data Limitations

The data collected for this study have a number
of limitations. Some of them are briefly discussed

below:

First, the data pertain to a single production year
which may be a typical or atypiczl. There is also the
fact that the output varies from yesr to vear due in part,

to the vagaries of nature, and the changing price structure,

Secondly, the nature of the survey used i.e,
cross=sectional, in collecting input-output data is
another limitation, Most of the farmers are illiterates
and this contributes to the lapse in memory in regards
to details about resocurce utilimetion, operations ete.
More important, lsbour input, recorded in hours, took
no account of the guality or quantity of work done

by different labourers or labour within the same category
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(e.g. male adult). Also between categories, the
quality and quantity of werk differs (e.g. butween
communal and contract), This problem is further
complicated when labour is used for simultancous
cperationse For example, weeding a field and at the

same time planting.

The third limitaticn is that c¢f the use of
imputed ccsts concept. The procblem arises in deciding
what rates tc use, Als~ the purchase price of certain
inputs such as fertlilizer is highly subsidized. Thus
caution is to be exercised in intecrpreting scme of the
results cbtained from the application of the models

described.



CEAPTER IV

STRUCTURE OFSAFPLEL FARMS

This chapter discusse the structure of the
sampled fzrms in thke project and non project areas.
This takes intc account the characteristics of the
sampled fzrms such as farm size, land tenure,
investment cn farms and cther details, 111 the respondents
are family hezds (pot-head). Worman (1973), defined =
fzmily a2s those pecple eating from one pot. Spencer
(1972), uses a similer definition - those people
eatiny together. The definitions iuply that the
consumption unit is also the production unit (Tollens,

1975).

4.1 Zize of Farm

The size of the farm cuvltivated is & function of
population pressure, size ¢f the family labour available
etc. Table 4.1 shows the basic information on the
average size of land cultivated per household. It
indicates that the average size of cultivated land of
the households in the project and non-project areas
amcunteqa to 2.95 and 2.05 hectares respectively. These
figures differ from the zver_ge of 4.0 hectares obhtained
during the Appraisal of (Gombe project. The decrease in
the average size cf cultiveted land could be attributed
to the increase in population oressure and the fact that
more people teok to farning. Therc i3 a tonBeficy for 2 large.

farm

- = 5=
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Table 4.1 Average Slze of Cultivated Parms Among the

Respondents
GADP NON-GADF
Size -

Category No % Average No % Average

Size Size
OOO - uwlo m mlﬂ Oe.\mwﬂ. 0 wmtqa Obmwp
led == 2,0 11 31.4 1.75 12 34,30 152
.‘_N.M -— wao LHO Mmamﬂv Mlﬂiwmw \HD lemo Nimw
3,1 = 4,0 5 143 3.46 2 5.70 3.20
hPlu. el .mn...o .W m.m blnﬂw nu. M.@D .Nw._WD
Sl = 6,0 1 2w 5+50 0 - -
Bal = 740 3 a7 6.40 O - -

[ S— ——
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sizes in the project area as compared to the non-project
arca. In the areas, the total area of land left
fallow was found to be 31.33 hectares in the project
arca and 40.96 in the non-project area. This gives

a total of 134,33 hectares of family farm in the
project arca and 112.66 hactares in the non-project
arca. when fallow and cultivated land is taken
together, the average family farm in the project

and non-project aresz were found to be 3.8 and 3.2
hectares respectivelys, A form here is defined as the
sum of fzallow and cultivated land; while a field is
defined as a unitary picce of land farmed by one
family unit. When expressed in percentage, this gives
23,3 and 36,3 percent of the total farm area left
fallow in the project and non-project areas
respectively., Table 4.1 indicates that the most
common size cultivated land was between 1.1 -« 2.0
hectare category in both areas, while only about

3 percent of the cultivated land were above 7 hectares.
There are variations in size of individual farms and
betwecen the twe area, There are many socio-eultural
ind economic factors which influence the sizes of

individual farms.

4,2 Land Tenure

In the past, land ownocrship was largely vested



o
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in the community and authority on land matters was
usually vested on the village head., The individuail
residing in the community has no right to alienate
tha land he holds, However, with the new land use
Decree promulgated by the Federal Military Government,
land in rural areas come under the control of the
local government, which set-up a land allocation
committee.s In practice, local land matters are still
dealt with by the traditional village head, but
larger allocations of land are decided by the loczl
government, Once a farmer is allocated the land, he
has the right of use and this he enjoys in perpetuity
for as long as he decides to use the land. However,
as soon as he discentinues to do so, it reverts to
the community. Under Islamic law, the land is
divided among the sons on the death of the father,
which if they farm, leads to greater fragmentation,
(International Bank for Reconstruction and Development,

1974) .

Farm land in th2 two areas 1is partitioned mainly
on inheritance. Table 4.2 indicates that 68.5 percent
of the farmmers held land by inheritsance in the project
araa and 82.8 percent in the non-project area. Lease

and purchased land nccounted for 3 small percentage

in both areas. 1In the project area, 25.7 percent of
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the formers cultivated leased land while only 2.8
percent ¢f the farmers in the non-project grea
cultivated leased land, None of the respondents in
the non-project area purchased land for farming

while only 2,8 percent of the farmers in the project
area purchased land for farming activities, Norman
et. 21 (1979), in their study of Bauchi, Sokcto and
Zaria aress indicated that 76 percent c¢f the lend area
is held by inheritance,

Table 4.2 Types cof Agriculturzl Land end

Cheracteristics of Land Tenure in the
Study Areas,

CADP NON=GADP

Field Type:

Upland (Gone) 8L.6 MU

Lowland (fadams) 15.4 8.6

Average Nu, of Fields 3.0 2.7
Lend Tenure:

Land inherited (% 8.5 82,8

Land leesed (%) 25.5 2.8

Land purchased (%) 2.8 -
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Many of the farms in the two arcas were
-.agmented, This is &8s 2 result of hereditary
nature of lond acquisition, The average number
cf fields in the project and non-project areas
are 3.0 and 2,7 respectively., Fragmentation of land
has some diszdvantages, One of the major disadvantages
of fragmentation is that a2 lot ¢f time is spent by
farmers walking from their residence to the various
farms,

Gill et. 21 (1966), in their study of sccic-
ec.nomic survey of peasant 2griculture in Northern
Nigeria classify land according to two criteria, One
is the distance from the ferm tc the home i.e. farms
neay the home and farms sway from home. The second
criterion is besed on topogre shy: uplands and lcowlands.
Lowlends or fodame lands are agein divided intc twoe

classes according to their drainoge:; (2) ordinary

0

nd (b) pcorly dreined fadams lsnd., In the study
ereas two typres of land &re differentioeted. The first
is gone cr rainfed upland, which supports crops such
es millet, groundnuts, cowpea anl cotton and secondly,
fademz or lowlend, which supports crops such as rice.

However in the stucdy aress, the fadama land supports

erops such as maize, rice and scmetimes cotton.



Gona (upland) land is the most dominant in the
two areas. A total of 87.2 hectares of upland was
cultivated in the project area., This represents
84,6 percent of the total cultivated land area. The
cultivated fadama (lowland) land amounted to 15.8
hectares or 15.4 percent of the cultivated land area.
in the non-project area, a total of 65.5 hectares of
1and was cultivated as gona (upland)., This represents
91.4 percent of the total cultivated land area., The
remaining 6.1 hectares or 8.6 percent of the total
cultivated land area was fadama (lewland). A comparison
between the two areas indicates that more fadama
(lowland) was cultivated during the survey period in

the prcject area than in the non-project area.

443 Crepping Pattern

The major crops grown in the two areas are maize,
cotton,  groundnut, millet, sorghum and cowpea. Table
L3 indicatas the percent of farmers who grew food
and cesh crops. In the non-project ares, 88.5 percent
of the farmers grew food crops only, while 68,5 percent

f the

]

o

armers grew fcod crops only on the project

aredas

-

n the preject and non-project areas 31.5 and
1145 percent of the farmers grew food and cash crops

rcepectively., The Table indicates that the non-project
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area which grew a higher percentage of food crops have
smaller average size of farms. The project area with
larger average farm size could spare some land for
raising cash crops after meeting some of their
subsistence needs. Among the cash crops grown on the

fields in the areas included cotton and groundnut.

Takble 4,3 Crop Pattern on Sample Farms
= P

Variabls Specification GADP NCN-GADP
Focod crops only (%) 6845 88.5
Food and cash crops (%) 31.5 11.5

4.4 liixed Cropping

Approximately 26.92 and 13.9 percent of the
cultivated land area in the project and non-project
arcas was sole cropped respectively. The remaining
land, amounting to 73.1 and 86,1 percent in the project
and non-proiect areas respectively was primarily
devoted to crop mixtures i.e. two or more crops grown
on a given piece of land at the same time, A comparison
betwveen the two areas indicates that more land was

deveted to sole cronping in the project area than in



the non-croject area. Norman et. al (1979), in their
study of Bauchi, Sokoto and Zaria areas reported that
26,0 percent of the cultivated land area was sole

cropped,

A total of 75 crop mixtures was identified in
che project 3area while 78 was identified in the
non-project area. However, 68.2 percent of thz total
cultivated land was accounted for by six crop enterprises
in the project area, while 62,9 percent was accounted
for by five major crop enterprises in the non-project
arau (Table 4.,4). The most dominant crop mixtures in
the two areas are millet/sorchum in the non-project
area and sorghum/cowpea in the project area, accounting

- -

for 30,5 and 18.3 percent respectively,

The frequency of scle and mixed cropping for the
project and non-project arsas is depicted in Table
4.5, The Table shows that 29.2 and 17.0 percent of
the cultivated ficlds were sown to sole crops in the
prcject and non-project areas respectively. This
indicates that more fields were devoted to sole crops
in the project area as compared to the non-project
arcae This is expected since the project encouraged

farmers to grow sole crops.

Approximately the zmame percent (45.3 in the



rable 4,4 Percentage of Cultivated Land Devoted to
Sole and Mixed Crops in the Areas

Percent of Cultivated ha. GADP NON-GADP
Sole cropped 26.9 1359
Mixed cropped 73,1 86.1

Major Crop Enterprises:

Sorghun 1635 4,2
Cotton 6.0 4.3
Millet/sorghum 8.7 30.5
Scrghum/Cowpesa 18.3 6.5
Maize/Cotton 4,4 =
Millet/sorghum/cowpea 13.9 17.4

Table 4.5 Frequency of Sole and Mixed Crops: Percent
of Crops in One, Two, Thre2e and Four
Mixtures.

GADP NON-GADP

Crop Enterprise i
No. % NC. %
So0le crops 31 292 16 17.0
Double Mixtures 48 15.3 42 44.7
Triple Mixtures 23 21.7 31 32:7

Quadruple Mixtures 4 3.8 2 5.4
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project and LL4.7 in the non-project)of the total
number of fields were devoted to double crop mixtures
in the two areas, Quadruple crop mixtures acccunted
for 3.8 and 5,4 percent of the total number of fields
in the troject and ncn-project ereas respectively.

Varicus reascons htve been given for growing crops
in mixtures by the fermers. 1In their study of peasant
agriculture in Northern Nigeria, Gill et al (1966),
stated some recscns given by formers why they interplant,
8ome >f their reasons were: tc get as many foed and
cash crops as possible (tc make more money); to avoid
wastage of land; t. get more crops and avoid westage
of 1lend 2nd to avoid feailure of crops (to cover risk),
Other rezsons were centered on security, and the fact
that it was traditicnel tc grow crops in mixtures,
However the mojor reason cculd be inter.reted as the
need to maximise the return from the most limiting
factor,

4.5 Investment on Farms.

The amount of capital invested in traditional
agriculture is generally low and is often composed of
simple tools such 2s hoes, cutlasses, axes etc.

The shortage of capital available tc farming

family im Jdeveloping countries is partly because the low



incomes derived from farming result in low capacity
to save money fcr investment. In this study both
durable and non-durable capital goods used in

production was considered.

Tools and Eguipment

-

The durable capital used in production in the
two areas consist of tools and implements such as
hoes, cutlasses and ox-plouglis. Tractor was not owned
by any of the respondents in both areas. The consequence
of low level of capital eguipments on farms such as
these mentioned is low labour productivity. Depreciation
allowance of the durable capital was computed to
provide flow services from the equipment., The
straight line method was used to calculate the
depreclation of the implements and equipment. In the
study areas, 14 of the households had ox-ploughs in
the project area while 6 of the households in the
non-project area had ox-plough equipment (Table 4.6).
This shows that more households used this equipment
for farming in the project areas when compared to
the non-project area, This also indicates some degree
of modernization in farming in the project area. The
hoe, sickle, basket, digger and cutlass are the tools

used for farming in both areas.
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Table 4,86 Average Number of Toocls and Equipment Per
Household in the Two Areas.

GADP NON=-GADP
TR Lanent No. Average No. Average
Number Number
Ox=Flough 14 0.4 6 0.2
Hoe 274 7.8 219 6.3
Cutlass 50 p 2 42 1.2
Sickle 101 2.9 108 3.0
Basket S 0.3 54 1.5
Digger 29 8.8 44 1.3

Table 4.6 indicates that the hoe and sickle are

o

the most common tools used in the project and non-
project areas. ©On the average, 7.8 and 6.3 hoes were
owned per household in the project and non-project
areas respectively. The average numbers of other
implements such as basket, digger and cutlass owned
per household are indicated in the Table. A comparison
between the two areas indicates that basically the
same types and numbers of implements are used for
farming. Most of the farm operations such as weeding,
harvesting etc. are done by the hoe. Other farm
operations such as ridging, harvesting (separating

heads of crops such as millet and sorghum), land
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clearing etc. are done by tools such as ploughs,
cutlass, and sickles. The use of these tools and
cguipments results in low efficiency, since most of

these tools are crude and reguire a lot of human

energy in using them (Gill =t. al, 1966).

Livestock

Investment in livestock such as chicken, sheep
and goats, horses and cattlc is shown in Table 4.7.
Livestock is a form of investment that can be easily
translated into c¢ashs Also the ownership of
livestock, cspecially cattle, was an advantage in that
they provide substantial amount of organic manure for
fiwld operations, and alsoc supplement their income
sources, The next most important durable asset to
land in traditional farming is work-bull. Table 4.7
shows the number of draft cattle in each area and
the percentage of the houscholds owing them. The
Table shows that 18 pairs of work-=bulls (40% of
houschelds) ware ownaed by respondents in the project
area while 6 pairs (17% of households) were owned by
the respondents in the non-project area., This gives
ani average of about 1.0 and 0.34 work-bulls per
household in the project and non-project =reas

respectively. The lower percent of draft animals
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Table 4.7 Number of Livestock and Percent of Holdings in the Areas

GADF NON=GADFP

Livestock NO Average per % NO ><mﬂwaivah

= Holding = Holdinc
Cattle 19 0.5 171 7 w.m.-
Other Livestock
Sheep 53 i 374 138 3.9
Goats 244 6.9 68.5 225 .4
Donkey 12 5% 2547 22 0,6
Horse - - - - -
Work-bulls 36 1.0 40,0 12 D42
vOcwa«g 733 21.0 91.4 553 15.8

1. Poultry here included

duck, guinea fowl and chicken.

31.4

60,0
T

34,2

17.1

85,7




in the non-project area might contribute te the small
size nature of the farms. Lack of means and other
factors might explain the lower number of draft cattle.
In the project area, the comparatively higher number
of draft cattle could be attributed to the impact of
the project, which encouraged and even made loans
avallable to farmers for the purchase of bulloccks.

The Table also indicates that poultry, sheep and goats
constitute the greatest area of investment by the
respondents. In terms of percent, 91.4; 68.5 and 37.1
percent of the househelds in the project area owned
poultry, goats and sheep respectively, while 85.7;
77«1 and 60.0C percent of the households owned poultry,
goats and sheep in the non-preoject area respectively.
A comparison between the twe areas shows that
investment in poultry, goats and sheecp was high in
both areas. However, investment in sheep and poultry
was greater in the project area while investment in
sheep was greater in the non-preject area. Another
important livestock is donkey. Most of the farmers in
the sample used donkeys for transportation of produce
tc the markets or inputs to the farms. Farm yard
manure 1s mostly conveyed to the farms by means of
donkeys, In the study areas, 25% of the households

ownaed donkeys in the preject area while 34% owned them

in the non-project area.



Table 4.7 indicated that = smaller percent of the
respondents utilized donkeys in the project area.
The probable explanation is that the project constructed
access roads to villages for the evacuation of
produce and also for the transportation of farm inputs,
Therefore most of the farmers use the services of
loryries or pick-ups for carrying farm inputs to their
farms or farm produce to the markets., However, in the
non-project area, due to inadequate access rcads to
the villages, most of the farmers use donkeys as their
means of transport for their farm inputs. In the
project area, 57.1% of the households (Table 4.8)
indicated using lorries or pick-ups for transportation
of inputs or farm produce to their houses or to the
markets, while 32% of the households indicated using
lorries or pick-ups for the same purpose in the

non-pro ject area.

The Table also shows that 18.5% of the househclds
used donkey as a means of transporting either farm
inputs or farm produce in the project area. In the
non—project area 38% of the housgsecholds utilized
donkeys as a means of transporting their farm inputs
or produce, Other means of transportation in the
arens include bicycles and motorcycles. In the project

arca, 8.5% of the respondents utilized motorcycle
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as a means of transport. sAmong the respondents in the
non-project area, none used motorcycle for transporting
farm inputs or produce.

Table 4,8 Variou es an erce f Mean
%ranspgrgg ion »‘ oguce an nputs

in the Areas.

GADP NON-G:DP
Means of Transport Percent_of Percent_of
Households Households
. 1
Vehicle 57«1 32.0
Motorcycle 8.5 -
Bicycle 6.8 2T
Donkey 18.5 38.0

1. Means of Transport by vehicle here includes lorries,
pick-ups and tractor with trailers.

Apart from investment in mud grain stores (rumbu)
and some huts for livestock, there is not much buildings
connected with farming in the two areas. More than
90% of the respondents in both areas used mud grain
stores (rumbu) for storage of farm produce such as

millet, sorghum, cowpea etc.

Non-~-Durable Capital

Non-durable capital such as seeds, fertilizer,



insecticides were used by the respcndents in both the
areas. Table 4.9 shows the number and proportions

of households who purchased farm inputs., About 62.8
percent of the households in the project area indicated
use of fertilizer while 40.5 percent in the non-pro ject
area indicated use of the input. This shows that a
higher percentage of the households in the project

area used fertilizer for farming. This is expected
since the project encourages farmers in the use of
fertilizers and other farm inputs for farming. The

two most commonly used fertilizers inputs in both

areas are superphosphates and ammonium sulphate. These
inputs wecre bought mostly in the farm service centres
in the project area. Farmers in the non-project

arca purchased these inputs mostly from the ministry
and sometimes from the market. wWhen farmers were

askad why they failed to use fertilizer, some of

them indicated that they had no money to purchase

them, others stated that the inputs were not

avallable, while some indicated that they don't know

how to use them,

The Table indicates that only one household or
2.0 percent used urea fertilizer in the project area
whilec none used it in the non-project area. About

23 percent of the households used insecticides in
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Table 4.9 Number and Pr:porticns of Households who

Purchased Inputs

GADP NON=-CADP

Input

=
(o]
.
R

No. %

Fertilizers 23 6.8 uin 110.0
Insecticides 8 22.9 N 1.4
Improved Seeds 2 5.7 - -

Jianure 5 4.3 11 31.0

=“he croject area, while 11.l percent used them in the
non-rroject erea, Much of the sevd input used by the

farmers in both the arcas were stored from yprevious

i
W

geason's c¢rou nd explicitly it costs the households

n

cthing, No improved seed invut was used by the
respondents in the non-project srea, while only 5 percent
3f the frrmers in the project arca used improved seeds
(mainly meize). Mcre organic manure was used in the
non-project egrea, accounting for 31,4 percent of the
farmers. Only 5 <f the respundents or 14.3% used

this type of fertilizer on their farms in the project
area, Generally, the Table indicztes that more

igproved technolcegy was utilized in the project area

than in the non-project area,
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The use of farm inputs especially fertilizer can
be used as an indicator of "level of management and
technology". As already shown, a higher percentage

of this input was used in the project area.

4.6 Credit Situation on Farms

Credit is an important source of capital needed
for farming. Credit is important in traditional
farming since most of our small farmers have no money
to purchase the various immroved inputs necessary for
farmina, Improved inputs such as fertilizer, improved
seeds, herbicides and pesticides are important in
farming and their supplies depend on the availability
of cash. In the two arcas, credit supplied to the
sampled farmers was meagre. Table 4,10 gives some
information on households who use credit in the two

argas.

A total of %2,160.00 was supplied to the
respondents in the project area from various sources.
This gives an average of MN61.7 per household., In the
non-project area, a loan of 1,888,000 was supplied
to the respondents, giving an average of #53.9 per
houschold. The credit was mostly supplied from

cooperative societies, relatives, friends and money



Table 4.10 Statistics Concerning Credit in the Two Areas

GADP NON=-GADP
Variable Specification
value (M) % value (H) %

Indebtedness of Farmers

Loan outstanding nil - nil -

Av. amount owed pcr farmer 61.7 2.8 53.9 2.9
source of Credilt

From cooperatives 640,0 29,6 354.0 18.8

From friends 1,320.0 61,1 654.0 34.6

From meney lenders - - 300.0 15.8

From relatives 200,0 9.3 580.0 30,7
Rate of Interest

Cn cooperatives - 10.0 - 10.0

On friends - 4.5 - -

On money lenders - - e
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lenders. 1he highest amount of loan was supplied by
friends in the project and non-project aresas. Other
important sourcaes of lcans, 2s indicated in Table 4.10

are cooperatives and relatives, These two together
account for 29.6 and 30.7 percent of the totsl amount

of loan in the project and non-project areas respectively.
Among the respcndents who received loans, none had

outstanding.loan.

The rate of interest charged by the various sources
of loans is indicated in Table 4.10. The Table shows that
cooperative societies charged 10 percent as interest
in both the preject and non-project areas. Friends
charged 4,5 percent as interest in the project area, while
they charged nothing in the non-project area. A study
undertaken by Vigo (1965), in four former provinces of
the northern states indicated that the average farmer
was deeply indebted to local tradars (moncy lenders),
who were found to charge high interest rate (49.0%) while
only 2 percent was charged by the cooperatives. However in
this study, the cooperatives charged up to 10 percent
in both the areas, while money lenders charged 15.8
percent in the project area. Table 4.10 shows that the
two main scurc.s of credit in the project area are the
cooperatives and fricends. Together, they accounted
for 90,7 pcrcent of the total amount of loan

recelved by the respondents. 1In the non-project
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area, the two main sources of credit are from friends
and relatives. These two scurces of credit accounted
for 65.3 percent of the total loan obtained by the

respondents.

4.7 8Size of Household and Organisation

Table 4,11 gives the size of family in the
project and non-project areas. The average size of
family ir the project and non-project areas are 8.0
and 7.0 respectively. There is a tendency for family
size to increase from the non-project area., When one
considers the size of the family by class for the two
areus,; the average size of male adult and children are

almost the same i.e. avout 2.0 and 3.0 respectively.

The average size of about seven to eight individual
in the project and non-project areas compares favourably
well with Norman's (1979) study of Bauchi, Sokoto and
Zaria areas, where he found an average family size of
about seven individuals. In the study, he divided
families into two types of units: a simple or iyali
family unit, which consists of one married man with hiz
wives and dependent children and a composite or gandu,
which is ecomposed of two or more male adults, usually

married, together with their wives and children.
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Table 4.11 Size of Household in the Two Areas
ﬂ

Varisble Specificarion A -

by clacs! GADP NON=GADP
Male adult . 2.05 ' 2,00
Female adult | - 2.82 2.08
child O 3.14 3.17
Total household average - 8.0 . 7.20
.1, Male adult = 15 years or above _
& Female adult = 15 years or above - :

child =

14 vears or less
ST

Generally, the simple family units were found to be

Nore caommon than thoe composite families., In the two
fireas, about 28 znd 42 percent of the farming families
vere corganised under the gandu system in the project

ind non-project arcas respectively. Norman's study of
Eauchi, Sokotc end Zaviese areas 1lndicated that 38 percent
¢f the familizs were organised under this system of

iamily unit.
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There is # wide variation in the relative importance

¢ f men, women and children in various activities in

[

arming. The labour input in man-hours per cultivated

t ectare and thelr percentage contribution by class of
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labour i.2 by men, women, children, hired and communal
in the two areas is shown in Table 4.12. Also, the
percent of family and non-family labour input is

depicted in the same Table.

The total family labour input in man-~hours per
hectare in the project and non-project areas was
found to be 330.9 and 366.2 respectively. This took
into account the time the farmers actually worked on
their farms. That isg, it did not take into account
the time farmers took 1in travelling to and from their
farms. This shows that 60.0 and 77.4 percent of the
totzl labour input originated from family sources in
the project and non-project areas respectively. There
is a tendency for family labour input to increase from
the project to th2 nen=-project area. In both areas,
less than 3.0 percent of the total family labour
input was contributed by woman. Norman et al (1979),
in their study, found that less than 2.0 percent of the
total family labour input was contributed by women,
rhe lack of participation by the women in the work
force is due to the Moslem practice of secluding the
women (Smith, 1955). Children contributed almost the
same percent of the total family labour input on the
family farm i,z 13.0 and 12.0 percent for the project

and nen-project aresns respectively. The bulk of
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Table 4,12 Labour Input (man~hours) Per Hectare and Percent
Contribution by Different Labour Types

GADP NON=-GADP
Type and Class of
L.abour Man=hours ¥ Man=hours %
Per Hectare FPer Hectare
Pamil
Male adult 247.6 44,9 300.5 63.5
Female adult 11.86 7 8.9 1.9
Child T1.7 3.0 568 12.0
Total family 330,9 60.0 366,2 T4
Non=Family
Hired 115.9 210 85.1 18.0
Communal 104.9 19.0 ¥ 0 W 4,6
Total non=family 220.8 40,0 106.9 22.6
Grand total 551.8 473.1
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the labour input from the family farm was contributed
by the male adults in both areas, i.e 44.9 and 63.5

percent in the project and non-project areas respectively.

The total non-family labour input in the project
and non-project areas was found to be 220.8 and 106.9
man-hours per hectare respectively. This accounted for
40,0 and 22.6 percent respectively (Table 4.12), This
indicates that more non-family labour was utilized in

the project area than in the non-project area.

In the study areas, three types of non-family
labour was used, This consists of hired labour

(kwadago, jinga and gayya). Kwadago is hired labour

input by the hour and jinga which is hired labour paid
by the job. Gayya is communal labour. Payment for
these types of labour was either in cash or kind,

Hired labour input contributed 21,0 percent in the
preoject area and 18.0 percent in the non-project area.
Norman et al (1979), in their study reported hired
labour contributing 16.0 percent of the total labour

input on the family farm.

In the study areas, all work was expressed in
man=hours. The observed daily wage rate in the study
areas ranges from ¥#2,0 to #4.0, giving an average of

#2.50 per day. An average of five hours work per day
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Tods

was used in this study. This gives an average of §0k

per hour,

4,9 Educationzl Level of Farmers

Education is an important factor in farming and
it contributes significantly to managerial performance.
Managemaent hera means the organisation and co-ordination
of other factors of production such as land, labour
and capital. Management in traditional agriculture is
vaested in the household heads, There has been little
success by researchers in obtaining guantitative
cstimates of an input such as management which is
essentially qualitative. As a result the investigator

has to use his own subjective value judgement.

In this study, most of the respondents in both
the areas had no formal education, Very few had koranic
teaching. Only three out of the respondents in the
project area had elementary school while none of the
respondents in the non-project area had any elementary

schooling,

4.10 Non-Farm Income

Farming is the maln type of occupation in the
two areas. Apart from farming, some of the respondents

engaged in other non-farm activities such as trading,
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building, craft, carpentry, tailoring, and other services.,
The tctal and percentage of non=farm income is shown

in Teble 4,13, These sources of income are important

in that they surplement the inc-mes derived from

farming. An avercge income of H243.6 wes derived by

all the respondents in the project area, as ageinst an
average income of §333.0 derived from the respondents

in the non-project area,

Table L.13 Percent cf Non-Farm Income by Type of
Occupaticn in the Study Area

R GaDP NON=-GADP
Income(it) % Income(#) %

Trading 600,0 7.0 7460.0 6ly.0
Buildin. 4,002,0 46.9 820.0 7.0
Craft 280,0 3.L 510.0 L.L
Carpentry - - 1000.0 8.6
Teiloring - - 1500.0 12.6
Others!t 36L5.0 42,7 366,0 34

1s Others here include korsnic teaching, government work
and hunting,

These figures generally shcow that more respondents in

the non=yproject area are engaged in non-farm cccupations

as compered to the respondents in the project area, 1In
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the prcject arza, building and services are the two
major occupations apart from farming, accounting for
over 89 percent of the total non-farm income., Trading
and tailoring are the two main occupations in the
non=project araea, accounting for over 76 percent of the

total non-farm incomace.
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CHAPTER V

COST RETURN AND PRODUCTION
FUNCTION ANALYSES

5.1 Cost-Return Analysis

The profitability of farm busincess can be
deduced from the relaztionship between the costs
incurred in running the farm and the returns accruing
from it. If the returns are higher than the costs, there
is = surplus that cculd be put to economic use. This
section discusses the overall picture of cost-return
relationship of the seclected farm samples in the two
study areas. This type of relationship helps in
determining the profitability position of farm business
organisations Due to differences in average size of
holdings between the project and non-project farms,
perhaps 2 more neaningful analysis of costs and
returns is to standardize resource use in terms of
per unit of land area over which these resources are
pplied. First, the variable costs are considered
since in the short-run, they are more sensitive to

changes inducced in agricultur-~1 practices.

S5e1.1 Variable Costs

These are costs incurred during the production
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period of the various crops. These included labour
input costs; costs of fertilizer; seeds; tractor hire
costs: bullock hire and its imputed costs. These
various costs incurred in each of the study areas

would be discussed ¢ne by one,

Labour (Input) Costs: This consisted of family and

hired labour input in man=hours. The average wage
rate was put at 20,5 per man-=hcur, which is equal to
#2.50 per daye For the family labour input, the
evaluation was carried out using the opportunity cost
principle. It was assumed that the cost of family
labour was egual to the average wage rate pald to the
hired labourer working on the farm. Table 5.1 shows
the aver=zge costs and returns of producing crops in
the twe study arcas. The average cost of family
l1=zbour input per hectare in the project area was found
to be #165.4 while in the non-project area, it was
found to be #181,1., When compared, the cost of family
labour input pcer hectare in the non-project area
exceeds that of the project area. This indicates that
more family labour input was employed in the non-
project area than in the pruject arcz. The average
cost of hired labour input per hectare was feund to be
#52.1 2nd #1l1,3 for the project and rnon-project areas.

respectively. This also implies that more hired labour



Table 5.1 Costs and Returns of Crops Per Hectare for
the stud Y Areas

Variable Specification GADP NON-GADP

INPUT
Variable Costs (&)

Labour:

Py

1) Family 165.4 (65.2) 183.1 (84.3)

b) Hired 52.1 (20.8) 12.3 { 5.3)

Fertilizer 4,5 ( 1.8) 3.0 { 1.3)
Seeds 2.6 4§ 1.07 2.5 ¢ 1:5)
Tractor Hire 5.0 ( 2.0) 3.0 ( 1.3)
Bullock 10.5 ( 4.1) 5.0 ( 2.,3)

Sub-Total 240.1 (94.9) 208.9 (96.2)

FPixed Costs

Depreciation cf

Ot“.uipm;‘nts ’12-9 ( 5-1} 8:2 ( |3-8)
Total Costs 253,71 (100 ) 217,1 (100 )
OUTPUT

Average Yield (kg/hect.) 904.0 723.0

Gross returns per hec(#) 395.5 314.,9
Net returns/man=hour (:3) 0.26 0.2

Net returns (to land
and managemaent) 142,.4 979

e

Note: Figures in brackets denote percentage of total
caost.
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was utilized for crop production in the project area

than in the non~project area.

Fertilizer Cost: Expenditure on fertilizer (organic

and inorganic) is shown in Table 5.1. For organic
fertilizer (manure) produced by livestock such as
cattle, a valuc Wzs placed, though in many cases it

was given free of chargce. An opportunity cost of wl.0
per bag of manure used on the farm was usad. Table

51 indicates that the aversge cost of fertilizer per
haectare accountaed for #4.5 and 13,0 for the project and
non-preject aress respectively, It is sxpected that
the average cust of fortilizer par hectare would be
higher in th. project area, cinsidering the fact that

wore fertilizer input was used in the area. In the
non—-project area, less of fertilizer was used,

prcbably becaus: of its unavailability and the

relatively higher prices 1In the project area, fertililzers

sulphate
such as supcrphosphates, ammonium/are socld at the farm

L

scrvice centres which are found all over the project

aArea,

Szed Cost: The cost of improved seeds especially maize,

was computed using the prices given by the project.

Much of the local sceds usad in both areas was supplied
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from the crop harvested by the househcold in the
previous year. The local seeds were valued at the
average market price prevailing for each type during
the survey ycar. Imputed cost of cotton seed was not
calculated during the analysis, since these =are usually
distributed free of charge to farmers. Table 5.1
indicates that the average cost of seeds per hectare
was 2.6 and #3,5 in the prajoet and non<project areas
respectively. The results indicate that more secds
were used in the non-—-preoijsct area per hectare when
compared toc the project area, The higher amount of
seeds used in the n(nuprcjeét could be attributed to
two reasons. First, more local seeds were used in

the non-precjoct area and this resulted in low
germination because the seeds were more prone to pest
attack when planted mnd this necessitated replanting.
Secondly, the paocor guality of the local seeds and the
method of planting also resulted in low germination

percentage and therefore the need to replant.

Tractor Cost: The cost of hiring tractors for cultivation

is depicted in Table 5.1. The Table shows that an
average of 45,0 per hectare was used for cultivation of
farms by tractor hire in the project area, while ¥3.0
per hectzare was spent for cultivation in the non-project

areae. This indicates that more tracter services was



100

usaed in the project area than in thz non-project area.
This is expected because the project operates "Tractor

Hire Service’ tc farmerz at subsidized rates,.

Bullock Cost: The cost of hiring work-bulls especially

for ridging is shown in Table 5.1. Imputed cost was
used for those farmors who own bullocks. The area
cultivated was valued at the price prevalling during
the survey yeare, The Table shows that an average of
A10,5 and 35,0 per hectare was spent in the project

and non=-project area respectively for cultivation of
farms., The results indicate thst more bullock services
was used in the project area than in the non-project
2rea. This was due to the fact that more farmers own
work-bulls in the project arcea and 2also the availability
of work=bulls for hire, because the project gave ocut
loans to farmars for the purchase of work<bulls and

sX=drawn equipments,

5.,1.2 Fixed Costs

Table 5.1 shows fixed cost p«r hectare an the
sample farmse. Depraciaticn of fixed assets such as
hoes, cutlasses and ploughs have been examined. Land
charges have not been taken into account. This is

beczuse out of the sample farmers, only one farmer
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paid out about 420,0 for the use of a field for

farming in the project area. Most of the farmers pald
nothing for the use of their farms for farming. The
Table also shows that the average cost of fixed capital
in the project and non-project accounted for ¥12.9 and
8.2 respectively., The higher fixed cost incurred in the
project area was attributed to larger investment in
equipments such as ox=-piougns. In percentages, these
represent 5.1 and 3.8 respectively. The total variable
costs of productlion in the project and non-project areas
amounted to H240.1 and #208.9 or 94,9 and 96.2 percent
raspectively. This implies that variable costs are
significant in the production of crops in both the
rroject and non-project aress. Hence any measure to
reduce cost would be fecussed on educing the cost of
the variable inputs especially labour. The low
contribution of fixed cost especially in the non-project
area is an indication of low investment in production

in traditional agriculture. Norman et al (1979), in
their study of BRauchi, Sckoto and Zaria areas reported
that the average value of investment in hand tools and
equipment was #8.,2%2. This investment covered only the
crop procduction component of the farming system i.e
excluding livestock. The percentage contribution of

labour, fertilizer and sea2ds to total production cost

A hn - T
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accounted for 85,8; 1.8 and 1.0 respectively in the

project area, whiles in the non-project area, they

accounted for 89,63 1.3 and 1.6 percent respectively.

51.3 Total €Cost of Production

The total cost of production per hectare is
estimated by adding total variable costs and total
fixed cost. The variable costs consists of labour;
cost of fertilizer, seeds; cost of tractor hire and
bullock cost, The fixed costs consist of depreciation
allowance of tools and equipments such as hoas, ox-ploughs,
cutlasses ctc. The total cost of production were found
toc be #253.1 and :217.1 in the project and non-project
areas respectively. This indicates a higher cost of
production in the project area than in the non-project
area. The higher cost of production in the pfoject area
could be attributed to the adoption of the improved

technology.

5«1.4 Farm Income

The level of farm income is a measure of the
profitability of farm business and reflects the efficiency
with which farn resources or services are utilized.
farm income can De measured as gross farm revenue, farn

family income, returns to family labour and management,
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and returns to family owned capital. Of these, the

farm family income (Net farm income), which is return
above paid-out costs and représents returns to owned land,
family labour, management and capital, 1s perhaps the

most widely uscd.

Gross Returns: The gross returns obtained by the sample
farmers in this study were derived by multiplying the
total quantity of produce harvested by the average
market price prevailing at the pariod of the survey.
The gross return per hectare in the study areas is
shown in Table 5,1, The Table indicates that the gross
returns in the project and non-project areas were
'1395,5 and #314.92 respectively. This shows about 25
percent increase in gross return per hectare in the
project arca. This could be attributed to the use of

improved inputs for farming,

Net Returns: The net return pcor hectare represents

the difference between the total value of all output
per hectare {(gross returns) and the total cost per
hectare in crop production on the farms. This also
represents the net farm income for crop production.
Table 5.1 indicatces a net return of #142.4 and 897.9
in the project and non-project areas respectively.

The results indicate that the imputed cost of family
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labour contributed substantizlly to the total cost of
production in both the project and non-preject areas,

accounting for 65,2 and 84.3 percent respectively.

Labour Productivity: This gives an idea of productivity

per unit of labour input in man-hours, including all
types of labour i.e. family and hired labour. This has
been calculated by dividing net income per hectare by
the total labour input (man-hours) per hectare. Table
5.1 shows that the net return per man-hour in the
project and non-project areas are 0.26 and 0,2
respectively. The results indicate a slightlv higher
labour productivity in the project area. Labour helps
in the production process on land only in conjuction
with other wvariable inputs.

5.1.5 Variation of Gross Revenue and Total Cost
by Farm Size Category

Table 5.2 shows the gross revenue, costs and net
return per hectare by farm size category in the study
areas. In the project area there was aSt°3d¥ rise in
the gross revenue per hectare as one moved from the
smaller to the larger farm size category. Generally,
cost per hectare in the project area has been found to
decrease from the smaller farm size to the larger farm
size category. The net return per hectare tends to

rise steadily from the smaller to the larger farm size
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category in the project area. In the project area,
the highest grouss returns per hectare occurred in

the 5.1 = 6,0 farm size category, while the lowest
occurred in the 0.0 -~ 1.0 farm size category. The
lowest cost per hzactare also occcurred in the 5.1 - 6.0
farm size category, while the highest cost per hectare
occurred in the 1.1 -~ 2.0 farm size category in the
project arca. The highest net return was recorded in
the 5.1 - 6,0 farm size category, amounting tc 1251.8,
while the lowest, amounting to i#53.6, was recorded in
the 0.0 -~ 1.0 farm size category. Generally the same
trend was found to exist in the non-project area.
Gross revenuc and net revenue were found to rise steadily
as one moved from the smaller farm size category to
the larger category. However cost per hectare was
found to decrease from the smaller tc the larger farm
size category. The highest gross revenue and net
revenue were found toc be #415.8 and 204.9 respectively
in the non-project area. The overall output (gross
revenue) -~ cost ratios for the project and the
non-project areas are also shown in Table 5.2. The
Table shcws the ratios to be 1.6 and 1.4 for the

project and non-project areas respectively.

Factors Affecting Cests

This section examines the fattors affecting costs

) crops )
of producing varicus/within the project and
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Table 5.2 Gross Revenue, Ccst and Net Returns Per Hectare

by Farm Size

Category(i)

Slge Crow GADP NON=GADP

GR TC NR GR TC NR
0,0 = 1.0 300.6 247.0 536 266.2 232.C 34,2
1.1 = 2,0 347.5 280.,0 67.5 27 1e5 226.5 51.0
2.7 - 3.0 A52.8 279.5 133 285,06 212.8 T72.5
31 = 4,0 389.5 268.0 121.5 316.3 212.&6 103.7
4,1 - 5,0 LOL,1  254.8 149.3 328.6 269.8 118.,8&
5.1 = 6.0 467.8 216.0 251.8 - - -
Ee.1 = 7.0 454,5 238.0 216.5 - - -
7.1 = over ANT.8 243, 168.9 418, 210.9 20,9
output (GR)/
cost ratle 1.6 Tels
Note: GR = G(Gross revenue TC = Tctal Cost

Net revenue.
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non-projact areas with a view to suggest measures for

reducing coat and thereby increase returns,

Looking at the profile of total cost of production
per hectare (Table 5.1) for the various craps in the
project and non-project areas, one sees that there are
disparities in the costs of production between the two
study areas, The average cost of production per hectare
varies from !i253.1 in the project to 3217.1 in the

non-projcect areasa

Table 5.2 shows the total cost of production per
hectare for the different farm size categories for the
two study areas. 1n the project area cost of production
varies from i}216.,0 to #280.0. In the non-project area it
varies from [}209.8 to #232.0. These margin of
differences in cogt of production suggest that costs
could be reduced. Table 5.1 gives the picture of the
relative contribution of the various items of costs.

In the project and non-projsct areas, the largest

share of total cost was taken by labour, accounting for
85.8 and 89,6 percent of the total cost of production
in the project and non-project areas respectively.
These figures compare favourably well with Spencer's
(1972), findingsj; that in traditional agriculture,

labour is the most important input, usually accounting
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for over 75 percaent of the cost of production. Osifo

~J

(1976), made a similar observation in his study of the
rice industry in the former western state of Nigeria,
Since labour is the dominating cost item, some sconomy
in its use will obviously reduce costs., Table 5.3
shows lzbour distribution by type of operation. The

Table indicates that weeding accounts for the highest

in terms of labour requlirements.

Table 5,3 Labour Input in Man-Hours Per Hectare by
Type of Operation

GADP NCH—-GADF

Opzration z i L .

Average Average

Man=-hour/ % Man-hour/ %

Hectare Hectare
Land preparztion 17.1 M | 13.3 2.8
planting 27.0 4.9 24,1 5.1
Fertilizer application 2 il 0.4 : 025
Weeding 333.9  60.5 302.2 63.8
Harvesting 171.6 31.1 132.5 28.0
All operations 551.8 473.3

An average of 333.9 and 302.2 man-hours per hectare
was spent in weeding in the project and non-project

areas respcctively. The second highest in terms of
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labour requirement, as shown in the Table, is harvesting,
which accounted for 21.1 and 28.0 parcent in the

project and non-project areas respectively. Fertilizer
applicaticon accounted for the least in terms of labour
requirements, This was because less of this input was
used in the two areas, especially in the non-project
are@a. The Table shows that 0.4 and 0.25 percent of

the total labour input in the project and non-project
areas is usaxd in fertilizer application. The percentage
labour utilization on the other operations such zas land
preparation and planting are shown in the same Table
(Table 5.3). The Table indicates that weeding and
harvesting ccnstitute the two main types of operations
that require the highest proportion of labour. Over
91,0 percent of the total labour input in both the
project and non-project arceas was utilized on these two

operations, the reost on the other types of coperations,

The contribution of other inputs other than
labour such as fertilizers, seeds =tc. to the total
production cost is, as expected, rather small, For
fertilizer, the cost per hectare accounted for only
#4,.5 and #3.0 in the nroject and non-project areas
respectively., Some caution has to be exercised in
interpreting the cost figures. The cost figures are

not always a good indication of the actual physical
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amount of inputs applied to land or to the farm. Given
the impcrfections in the factor market, some farmers
would pay more or less than others for the same physical
amount of inputs. Secondly, there is the problem of
imputing cost of family labour. Workers in the family
usually do not work according to time schedule or job
description and frequently combine their work with
other non—farm activitizs, However in the study arecas,
as earlier cxplained, effort was made to determine werk
done by family labour in man-hours and the imputed or
opportunity cost was calculated using the average wage
rate of hired labour prevailing at the time of the

survey.

5.2 Production Functicn Anzlaysis

The productivity of the individual factors of
production presented in earller chapters are crude
estimates or indicators of agricultural productivity.
They really do not tell us the contribution to the
ocutput of individual resources in a situation where
more than cne resource interact together. Marginal
analysis based on production functions would be much
better. The analysis of the prcduction function is
used to arrive at some judgement about the efficiency

of the prevalent factors of production. An empirical
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production function enablzss us to do so because the
marginal product of each input estimated from the
function can be compared with its acquisition price,
Also the estimation of elasticity of production,
returns to sczle are also possible from production
function analysis. All these give some basis for

economic decision making.

The purpcse of this section is therefore to
determine the extaent to which the important factors
explain thc variability of the cutput. The greater
the extent to which thzse factors are able to explain
the variability of the dependent variable, the larger
the influence of the independent variables taken
together, have on the dependent variable. If the
marginal value of product is lower than its marginal
cost, it is apparent that there is over-~use of that
input and its employment should be curtailed. On the
other hand a higher marginal value of product than
its marginal cost, means that its employment should be

augmented in the production processe.

S.2.1 Cobb-Douglas Production Punction

In this study, the Cobb-Douglas function was used

i Li-c analysis. The function is specified as follows:
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The non-linear form can be transformed into linear

form as follows:

Log Y = log bo + b1 logx, =+ b ldgx2 - b3 1ogx3 + b4

2

logx4 + log u

.
1]

value of crop output in Naira

Xi = area of cultivated land in hectares

x2 = family labour in man-hours
X3 = hired labour in man-iours
X, = non-durable capital (Naira)

= error term.

The valuas of the constant bo and of the
coefficients {bi) in respect of the independent
variables in the function have been estimated by using
the least sguares method. The regression statistics

for the Cobb=Douglas is shown in Table 5.4.

The coefficicnt of multiple determination, ﬂz,
indicates the percentage of the variation in the n obsewrved
Y values that is explained by the fitted regression
equation, The values of Rz are 0.92 and 0.91 in the
project and non-project areas respectively. This

implies that in the fitted =quations, the independent
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Table 5.4 Regression Statistics for Cobb-Douglas Function in the Study

Areas
, Regression Coefficients
Area Constant " %4 X5 Nw xr wm F-values
Project 2e26 0.81 0,03 0.03 Outt 0.92  B6.6
(11.471)7% (1.39) (0.98) (2.1)**
Non-Project 0.3 0,02 0,50 0,21 0.3 0.91 8. 4
( .21) (L0) ™ (2.46)™  (5.1)

Figures in parenthesis represent the t-values,

xxx = Significant at 1% level

Xx = Significant at 5% level



varlables explained, on the average, 92 and 91 percoant
of the variation in the output of the varicus cruops

in the prcject and non-project arcas respectivily.
The unexplained part of wvariability in thoe outout of
crops is obviously due tc cother inputs which have not
been specified in the model. One such input nay bc
managerial which is unquantifiable. The F-valucs of
86.6 a2nd 84.4 in the prcject and non-projazct arcas
respectively are significant at 1.0 percent, which
indicates that the independent variables inclucdad in
the model were important in explaining the voriation

in the dependent variable,

-

The regression coefficients or elasticitics of
production are shown 1n Table 5.4 for the individual
inputs. The t—valuas have been derived and tostcd

for significance. 1In the project area, the rrission
coefficients feor land and non-durablc capital are
signifcant at 1 and 5% levels respectively, while
family labour is not significant. Hired labour is

also not significant at 5% level. In the non-proiect
area family labour and hired labour are significant

at 1% and 5% respectively. However, land is not

significant.
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The regression coefficients 'b;) measure the
elasticity of preoduction with respect to each
individual variable input., The coefficients of all
the inputs are positive (Table 5.4). This implies
that a one percent change in any one of the input
variable, while holding others constant, would result
in a percentage change in the quantify of output equal
to the coefficient of the variable in the same direction
as the change of the input. The elasticity of production
(regression coefficient) with respect to the various
inputs indicates that land and fertilizer were the
important inputs to which output was responsive in the
project areca, The elasticity of land input is 0.81,
which means that 1 percent increase in this input
results in 0,81 percent in gross agricultural output,
The non-durable capital has elasticity of 0.11. 1In the
non-project aresa, judging from the significance of
the regressicon coefficients, 2ll the inputs except land
were important in explaining the variation in output.
The elasticity of production with respect to family
labour was found to be 0.54, which implies that a 1%
increase in this input would result in a 0.54% increase
in the output of crops in the arcea. Non-durable capital
and hired labour have coefficients of 0.30 and 0.21

respectively. 1In the project area, the sum,elasticities
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of individual factors is equal to 0.98, while in the
non-projzct area, the sum of clasticities is equal to
1.0. The results therefore indicate constant return

to scale.

5.2.2 DMarginal Productivities

Froa the estimated elasticities of production, one
can obtain a set of estimated marginal productivities.
In Cobb-Douglas production function, the marginal
productivity of a factor, Xi’ in producing crops is

given by the formula:

dy Y
Mip -
where /D " /¢
MVE = marginal value of product
bj = the elasticity of the corresponding
factor
¥ = the value of log Y when it assumes
its arithmetic means
X4 = the value of log X§ when they assume

their arithmetic means.

Heady et al (1964) has reported that the most

rcliable and perhaps the most useful estimate of marginal
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productivity is obtained by taking X3 at its geometric
mean. Also Y should be the estimated level of output

when each input is held at its geometric mean.

Table 5,5 shows the marginal value productivities

estimate from the Cobb-Douglas production function,

=

able 5,5 mw™MvVP of Land, Family Labour, Hired Labour
and Non-Durable Capital for the Study Areas.

GADP NON-GADP
V = i %
Variable MV MYD
Xl B.63 0.25
Yz 0.02 0.52
XB “o\)'{l 6925
o P
X—l Ue £l 0352

The marginal value productivity of resources

differ greatly among the two areas. The differences

in resource productivity between the two ar=as would

be attributaed to the inputs used; the value of crops

and the soll types. With the inputs and output at their
geometric means, the marginal value of product of lard
is the hicghest, amounting to 5.63 in the project area.
In the non-preject arca, family labour and non-durable
capital have the highest marginal value productivities,

amounting to 0,52 for beth factors.
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Hedsl gponomigﬁ of Resource Allocation

e

The estimated producticn function underlying crop
production enables us to evaluate the efficiency of
the factors of production in agriculture. Masell et

1

(i}

—
=3

al 970}, in their study of "Economics of Small
Holder Parming in Rhodesia™ defined allocative
efficiency as the efficiency with which inputs are
combined or used. Given the prices of both inputs and
output, the marginal value productivity is the
vardstick for judging the efficiency of resource use.

A given rescurce is optimally allocated if its

marginal wvalue product is just sufficient to offset

its cost. Eguality of MVP to factor cost is therefore,
the basic condition that must be satisfied to obtain

efficient use of resource.

The marginazl value productivity of land cannot
be compared with the acquisition value because the
farmers did not buy land for farming in the study
area. In fact only one farmer in the project area
rented land for farming. Thus, the marginal value
productivity of land is u=zeful only to the extent that
it provides an astimate of the potential rental values
of land, Ogunfowora (1975)., For example, if the

marginal wvaluc productivity of land is higher than the
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rental value, this means that more land should be

brought under cultivation so as to add more to income.

The marginal value productivities of family
labour arc positive in the two areas indicating that
output could be increased by using more of this
resource. However, when the marginal value productivity
(MVP) is compared with its acguisition cost, the
result indicates that this input was over utilized in
the project area, and thorefore its employment should
be curtailed., The result also tend to support the
common assumption of low productivity of labour in
traditional agriculture. The marginal productivity of
family labour was 0,02 and the unit price was 80,50
per hour (Table 5.5). Ogunfowcra et al (1975), in
their study of resource productivity in traditional
agriculture in Kwara State, found the MVPs of family
labour to be ncgative in three villages, but positive
only in onc¢ village. In all these villages, the MVPs
of labour were found to be lower than their respective
average acquisition prices, indicating low productivity
of labour in traditional agriculture. 1In the non-project
area, the marginal value cf product of family labour
was found to be 0.52. A comparison with its acquisition
price indicates that it is almost the same as the unit

price. The unit price or opportunity cost of family
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labour was #0,50 per hour. The result indicates that
in the non-project area, this resource was used
efficlentiyin the production process. Table 5.6 shows
the marginal values of product of inputs and their

unit prices for the project and non-pfoject areas.

Table 5,6 Estimated Marginal Value Productivities of
Land, Famlly Labour, Hired Labour and Nonh-
Durable Capital and their Unit prices in
the pProject and ron-Project Areas.

GADF NON-GADP UNIT PRICES
Variable
MVE MVPE i
X4 563 0.25 n.a
Yz 0.02 )« 52 Q0«5
X3 0.04 02D Q5
X4 D.26 0.5 0.036
Nea = nc}t ::;‘."(.‘.il ablt'ﬂo

The marginal value of product for hired labour
in the project area was found to be 0.02. When
compared to the unit price of ®0.5, it was found to be
lower. This indicates excessive use of hired labour.
Thus the use of this input should be curtailed. 1In
the non-project area, the MVP of hired lasbour was
found to be #0.25. Whencompared to the acguisition

price, the result indicates excessive use of this input.
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This also suggests that probably, the cost of hired

labour tends to be high in the study areas,

The marginal value of product of non-durable
capital in the project and non-project arecas were found
to be ¥0,26 and 0,52 respectively. When these MVPs
are compared with the unit price of #0.036, the result
shows that this input could be employed in the
production process in both the project and non-project
arzas, since the MVPs sre more than the unit price.
This indicates that this input was underutilized, since

more of it could be employed in the production process.

Dedal ﬁutu:ns to Scale

Ordinarily, in Cobb-Douglas production function,
the regression coefficients e¢qual the elasticities
of production of the respective inputs and their sum
indicates rcturn to scale. In the function considered
here, the regression coefficients for land, family
labour, hired labour and non-durable capital are equal
to the production elasticities with respect to these
inputs, with decreasing, constant or increasing
returns to scale, the sum of elasticities of production
has to be less than, equal to or greater than unity
respectivelys Table 5.7 gives the sum of regression

coefficiant in the two study arcas.
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Table 5.7 Sum of Coefficients end Return to Scale

Area Sum of Regression Returns to
Coefficients Scale

GADP 0.98 Decreasing

NON=-GADP 1.0 Constant

The Teble indicetes that the project and non-project
areas exhibit decreasing znd constant returns to scale
respectively. The economic implicztion of constant return
to scale relationship is that if all the inputs included in

the model were incressed by one percent, then the output

would increase by the same percentage,
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CHAPTER VI

SUMMARY AND CONCLUSION

6.1 Syumary

The praesent position of agricultural production
and its performance in Nigeria cannot be saild to be
satisfactory. Agricultural output is inadeguate and
the producer incomes and resource productivities are
relatively low. These problams seem to have handicapped
the agricultural sector from contributing significantly

to the gcneral cconomic development,

Tl

The Federal and state governments of Nigeria have
formulatzd develepment strategies designed to raise

the productivity of resources already committed to
farmings In order to improve the conditions in
agricultural scector and znhance its capacity to perform
the rolcs expected of it, the governments of Nigerila
have embarked on a series of programmes in the 'Thar.
Natlonal Development Plan', 1975-80, aimed at raising
the level of agricultursl production technology on

the small farms, A major component of this technology
improvement have been the introduction of modern inputs
such as chemical fertilizer, improved seed varieties,

pesticides and improved cultural practices,
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The establishment of the Agricultural Development
Projects (ADPs), was onz of the major strategies which
the government took to enhance agricultural production
in the country. The Gombe Agricultural Development

Project (GzDP) was cone of such projects.

The purcose of this study was to evaluate the
impact of the Gombe Agricultural Development Project
with regards to the resource use and productivity on
farms at the farmers' lavel., For the purposc of the
study, four villages were selected, two within the
project area and two outside the project area. The
data collccted from a total Of 70 farmers, 35 farmers
within the project and 35 farmers outside the project,

providod the base for the analysis carried out in the

Farm Structure

The land tenure in the two arecas indicates a
greater ext:;t of inherited 1land in the non-project
area as comparcd to the project arca. In the project
area only 2.8 parcent of the farmers cultivated
purchased land whilc none ¢f the farmers in the non-

project ares bought land for farming. In the project

and non-project areas, 25.5 and 2.8 percent of the
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farmers cultivated l=2ase land respectively. The overall
average farm gize in hectares in respect to the

project and non-project areas was 3.8 and 3.2 respectively.
Farms tend to be smaller in the non-project area as
compared to the project area. The cropping pattern in

the non-project area indicates that more food crops

were grown as compared to the project areas. 1In the
project area more cash crops were grown as compared to

the non-project area., The probable reason could be

that the project encouraged the cultivation of cash

crops such as cotton mere than food crop production.

The investment pattern tock into account
implements, draft cattle and other durable assets.
The implements consist mostly hoes, cutlasses and
ox-=ploughs. Investment in ox-plough and work~bulls
appz2ars to be greater in the project area as compared
to the non-project area. A total of thirty six draft
cattle (work-bulls) were owned by farmers in the
project area as compared to only twelve in the
non—-project area. There was not much investment in
farm buildings apart from investment in mud grain
stores. Investment in non-durable capital such as
fertilizer, insecticides and improved seeds in the

study areas indicates that more of these inputs were
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used in the project area as compared to the non-project
About 60 percent of the furmers used fertilizer for
farming &s compared to 40 percent in the non-project
area., ,baut & percent of the farmers used improved
seeds in the project area while none of the farmers

used them in the non-project areas.

The main source of credit in the project area
was from friends and cooperatives. These two sources
accounted for over 90 percent of the total amount of
loan. In the non-project zarea, the main source of loan
for farmin= was from friends and relatives, These
two sources accounted for over 65 percent of the total

anount of loan.

The averege family size in the project area was

found to be larger than in the non-project area. “he

overall aver.pge family size in the project and non-project

area was found to be 8.0 snd 7.0 respectively. The
average family Jabour input irn man-hours per hectare in
the project and non-project areas was found to be 330.9
and 366.2 respectively. Much of the laoour input
originated from family sources in both the two areas.

L

Fowever more familv labour input was utilized in the

-

non-project area than in the project area. = "

~The total non-fanily l-Dourper haactare
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in the project and non-project areaswas found to be
220.8 and 106,.9 respectively. This indicates that
more non-family labour input was utilized in the

project area than in the non-project area.

Cost and Returns on Farms

The pattern of cost of production and returns in

the project and non-project areas have been examined.

Labour cost consisted of both family and hired
labour cost per hectare, The result indicated that
more family labour input was utilized in the non-project
arca than in the project area. Hired labour cost was
areater in the project area as compared to the
non-project area. More quantities of fertilizer appear
to be used in the project area than in the non-project
arcaes The average cost of fertilizer per hectare
incurred in the project and non-project areas were found
to b #4,.5 and #3.0 respectively. The total average
cost of seeds tends to be greater in the non-project
area than in the project area. However, the cost of
improved seeds incurred in the project area is greater
than in the non-project area. This could be attributed
tec the fact that the project distributed improved

sceds such as maize, sorghum etc. to the farmers.



The overall picture regarding the use of bullock
labour per hectare indicates that more bullock labour
cost was incurred in the project area than in the
non-project area. This was because the project gave
out loans to farmers to purchase work-bulls and
ox~plough equipment. The cost incurred in hiring tractor
for cultivation in the project and non-project areas
indicates that more tractor services was utilized in
the project area. This is expected because the project
was operating the "Tractor Hire Service" to farmers

at subsidized cost.

The overall total average cost of production in
the project area tends to be greater than in the
non..project area. Average production costs in the
project and non-project areas are %¥253.1 and %217.1
per hectare respectively. The adeption of improved
technology such as fertilizer, improved seed,
ox-plough equipment znd bullock for farming contributed

to the higher cost of production 1in the project area.

The gross return per hectare in the project area
tends to be greater than in the non-project area. This
mav be attributed to the use of improved inputs in the
project area as compared to the non-project area. The

gross return per hectare in the project and non-project



129

/]

rea were found to be %395.5 and :#314.9 respectively.
This represents about 25 percent increase in gross
returns per hectare in the project area. The net
returns per hactare in the project area tends to be
greater than in the non-project area. These two areas
had net returns of #142.4 and #97.9 respectively. The
higher net returns in the project area may be attributed
to the use of improved inputsz, cropping patterns and

other features in farm organisation.

The average productivity of human labour per
man-hour in the prcject area was slightly greater than
in the non-project area. The results indicate an
average of ¥0.,3 and 80,2 per man-~hour in the project
and non-project arcas rispectively. The project has

slightly contributed to a higher labour productivity,

Production Function Analysis

The Cobb-Douglas function was used in the analysis
of the input-output data from the project and
non-project areas. The results in both the project and
non-nroject areas indicate that the independent variables
selucted, namely, farm size, family labour, hired labour
and non=durable capital reasonably explain the variability

in the total value of output earned from the farms.
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Land turned cut tao be the factor with the highest
elasticity (0.81) in the project area. 1In the non-
project area, family labour has the highest zlasticity
of 0,54, 1In the project area family and hired labour
have the lowest elasticitles, while in the non-project

area, land has the lowest elasticity.

The marginal value productivities of land, family
labour, hired labour and non=durable capital were
calculated for the project and non-project zreas. The
highest marginal value of productivity in the project
area is land (5.63) and the least is family 1labour
(0.02)« 1In the non-project area, tha highest marginal
value of productivity is family labour and non-durable
capital (0.52), while the least is land and hired

labour (0.25).

The estimated marginal values of product in the
study 3areas enable us to evaluate the efficiency
with which inputs are used. A given resource is
optimally allocated if 1its marginal value of product

is just sufficient to offset its cost.

6.2 Conclusion

The study was designed to compare resource

productivity on farms between the project and non-projcct
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areas in Bauchi State. The emphasis was to determine
the guantities of the producticn inputs used in crop
production, as well as the costs and returns., Vith
rezards to the thysical guuntities and cost of inputs
such as labour, fertilizer etc. by the sampled farmers,

the following conclusions can be drawn from the study.

Fertilizer input is not being applied in adequate
amounts in both areas, especially in the non-project
arez. This could be attributed toc non-availability of
fertilizer and the lack of money to purchase the input.
Poor extension educztion on the type and quantities of
fertilizer required especially in the non-project area

mizht h=ve contributed to lower pnroductivity.

Labcur input is the dominant element of crop
productiocn costs ir both the project and non-project
areas. The total labour cost zecounted for over
85 and 8¢ percent of the total cost of produclion per

hectare in the two areas respectively.

Weeding and harvesting are the two nest labour
consuming operations in crop production in the two
areas. These two operations to ether accounted for over
90 percent of the total man-hours of labour required for

crop production per hectare



132

6.3 Ppolicy Implications

The results have indicated that some increases
have becn achieved in farm income, rosource use and
productivity through impl=omentation of the project.
Therefore, planning for agricultural development should
continue to focus on the design and implementation
of such programmes. Specifically, such programmes
should aim at making farm inputs available at the

right time.

One of the implication of the study is the need
to educate the farmers on the type, quantity and
time of fertilizer application, This will mean knowing
the sizc¢ of fialds to be calculated and having specific
fertilizer recommendation for cach farm size and farm
type (i.e upland and lowland). It is also important
to look into ways of raising the level of fertilizer
currently being used in the study areas, especially
in the non-project area. Since fertilizer is the
outstanding single contributor to raising production,
its supply should be made available to the farmers
at the right time. Improved inputs such as new
varicties of seeds; sced dressing chemicals and
pesticides should also be made avallable to the farmers,

Cx-ploughs are important in the cultivation of crops.
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These should therefore be made avallable to the farmers

and at reasonable prices.

Because of the prablem created by inadequate
facilities to purchase inputs by individual farmers,
the farmers could be encouraged to form cooperative

societies, which will be responsible for input

o

purchases. This may require an initial locan from the

government or any financial agency,

6.4 Limitations of the Study

Ong important limitation of the study has been
the rellance on ane year's data., The variations in
output, from year to year, particularly in agriculture,
are veary common. Apart from the vagaries of nature,
the character of agriculture is determinad by changing
price structurce which greatly influences production
decisions on farms in the short-run. Thus the results
of the study need to be complemented with the results
in other areas and in different years in order to
obtain a comprehensive plcturas that permits broad
generalizations to be made concerning the impact of

the project on farms at the farmers level.

Anothor limitation of the study had bzen lack

of maintenance of raecords ralating to input and output
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by the farmers when the suryey was carried out, Though
avery effort was made during the survey te get accurate
information from the farmers, 1t should be remembered

that there could be lapse of memory by the farmers in

regard to detalls asbout operatlions amd resource

The sample size {(70) for the two areas was small
iue Lo inadequate funds, however such a sample allowed

detallad interviews to the farmers,

Desplte the limitations, the results of the study
provide some useful insights into the impact of the

project 1n the area
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APPENDIX A

UESTIONN/IRE ON ECONOMIC ANALYSIS OF RESOQURCE
USE AND PRODUCTIVITY ON FARMS IN
BAUCHI STATE

DEMOGRAPHIC INFORMATION:

1. Name of farmer ——-——- - ———— - -

2o Age In VEsrsS mememm e e e
B LOCAL COVEOITHNENTE AL O o o omiosdseis e it s o ss s
Lo VIl1AGE mmmm e e e e

5« Literacy (answer YES or NO):
2} Read, writc and speak in Hausa —ee————ee
b) Read, write and speak in English ——ee——o

c) Renad, write and soneak in Fufulde ————meee

d) Other (Specify) emeccemcamcccae-

a} Tlliterabe asweoeimepes o —

6. Schooling (Answer YES or NO):

A)  Prifiiry —ec e e e e
b) Post-Primary —e—eee—- -
€) Pest-Secondary ——me——memcaac—a—

d) No Primary at allee—m—eece——-— ool

7. Religion (Answer YES or NO):

v

a) Moslem —eemmmmm— p) Christian ————aa

¢) Other (3pecify) ————- P IR L (et S



8. Children in ecducsation:

No. Mzale Female
a) Primary =N - ——
b) Post~Primary L R
¢c) Post-~Secondary Coity,  Shmiiiti  ib——tgein
d) University/Poly- L
technic
S. Family Size:
2) Wives (No,) - P P e
b) Male adults (over 15 yzars) (No.) —=~——=—=
¢c) Female adults (Over 15 — years) (NC.,) ===
d) ¢Children below (15 years) (No.) =——ece———-
1) Males: ——mmme—ee- ii) Females; ——e——=—

10. Non-~Farm Occupation: What other activitics
do you engage yourself in the season? (make a

tick)

a) Craftwork L F
b) Trading 7
c) Services -
d) Bulldings (etc.) Y B
e) Government work Y -
£f) Talloring I N /
g) Commission Agents L 7
h) Other (Specify) L r

B. LABOUR

FORCE :

1. Househeld head working on the farm (YES or NO)

iy

—



Household members working on the farm:

a) Male adults over 15 years (NO.) =——e————-

b) Female ad-:!is over '2ars (NO.) =me—m=m=m ~
C) La[-_,_ :.;ﬁ'_':.:. 1 1‘?1 ‘_.".,'-:!:'.}'.
1) Males ——e-a oo il) Jemales ———m——

Hired Labour:

a) Male adult (NG,) ==e==- | R—

b)) Pemale adult (NO,) e

€) Large Chil- {7 = 1 vyezr ot s -
d} Cogt of hir=<¢ l:i2Ur per:
1) boDay J e e

ii) T ) memee - e
iii) Length | ) cmis e
Non-Family L-sbour:
a) Commun anour {Lavya) (V2SS or NO) =—w-e—
) @ TS o Aot S L—
ii) Femal- JLES =t
1ii) Large Crild —me————
b) Contract labour (Jinga) (YES or NO) —————=
i) Male 2dults ———wem—=
ii) Fema? 33Ults e

$11) LaFge o 118 e PR

INVENTORY:

Tocols and Equipment:
Cost Age Salvage

a) Tractor YES/NO NO== —wea —cw- s



b)

c)

d)

WHAT ATTACHMENTS?
i) Disc plough (NO.) ——=
1i) Harrow (NOw) ===
iii) Ridger (NG, i

iv) Other (Specify)(No.) ===

Traditional: {NGL) m——
Hoe (NOo) ===
Cutlass (NOe) = ==

Digger § [ T ——
Hand plough (NO5 T s
‘:‘i:klt (P\iCu) A

Basket (NOg) wmm

Other {NOs) =
Ox~drawn eguipment: e
Sprayers (NDe) ===
Maize Sheller (NO:s) ===

OFERATION WITH EQUIPMENT/ANIMAL

—

.

.

——

P ]

i —— —

— o ——

————

a4

— .

e ——

il

-

———

—————

i) Did you use animal for your farming

O

activities? YES or NO:

e

e

oy

o g

-

e

ii) 1If YES, for what activities and with
what eguipment/animal?

1ii1) Activity —erme
Equipment/animal used ———w=- i S— PO
Own or hired ———we ——— — o s
MTCd e e e s

Cost of hiré ——— e ———— —raas



Livestock;
TYpe No.{ Value ] Type No. § Value
Bulls Donkey
Cows Horse
Plough-0xen Chicken
Goats Ducks
Sheep Guinea-Fowl
Buildings:
i) Do you have any building in your farm?

ii)

~ANC USE

Crops

(YES or NO)

i ——— T — B —

1f YES, what type of building? (YES or NO)

a)  HUbt —mm———— NOe mvermmmm—— Cost (d) wmverme
b) Rumbu —=—=e NO: ——————— Cost (i) =mm—-
c) Well —eeeme— NOu =mmem——— Cost (H) ====
d) Fencing ——- - Cost (4) r——e

PATTERN AND TENURE:

Grown: What crops did you grow in your

field(s)?

Field/No.] Hectarage| Sole Crops Mixed Crops
1
. —— W
. —
- S
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- R = Type of Tenure Distance | Acquisition of TField
Field/No. | Type of Fleld Property | Rented (km) [ Inhe~] Lease [ Purchase
rited

- ——— e - e e ome e A 8 s e ———
- - - Pa— - o o —
N - e = - = e & —

a) Tf purchased, how much at the time you bought it (i) smeeemmemcee———
VST Al T——— LR

b) If hired or leasaed, how much per annum (32 oo o st e o e e 2 o 400 R 0

c) Total cropped area (ACres) —mmeem e ——————— e e e,

A)  Fallow arca (ACFES) e e e e e e e o e i e e 3 et e



r-|-|.

INPUTS USED ON 1.iRM:

—

Type of Input

-
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source Quantity Cost (i)

Used

N

FERT

e g oo 000 deadBede d

Sulfa
(CAN)

L -

- -

Supa
(s5P)
® 9 e 5o paadoooenpe e |
Compound
(NPK)
Urea

0 oa g 60 0088800 wg

Manure J

PESTICIDE:
Gammalin 201!

= @98 g7 eoneTY0Fc N

Do Do To

Aldrin-Dust

a9 9 @9 e "o "doo00 ey

Ratak

HERBICIDE:

Frimagram
e o

@9 oo0oecococo0oooan

(@]
rt
P

er
EED:

u;

Improved

LOCAL ;

i) Means of tra
farm{s) (Mak

-_+¢.u

b ma

L e

o4 ®a

-
o R

o oo e

* o 0o

L

o 8o ofouw 0@ P FrocepPoceoane 9 Soaec o 8
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c) Bicycle L7
d) Motor—cycle 57
@)} Lorry or Pick-Up 7
f) Other (Specify) P
il) Cost of transportation (4] =——m—mm——m——- e

Fe LABOUR INPUT (I N-HQUR3): {(See Table QOverleaf)

G. FARMER USE OF CREDIT:

i)

ii)

1ii)

pDid the farmer or any of his household members

usad loan for farm operation? YES or NO_
If YES, how much loan in each case?
a} CASH

Te (1) srmmcmmcce e (k) = =05,

Ze (1) e (k} = Sesss

R S B [ ' PR —
B) In kind: Type of inpuls stscacmmbcmmareas s

e L S i SR s T i —— — i —

project

Relatlives

Friends

Money lenders
Cooperative Organisation

Ministry

IRURRIRIRIR

Other (Specify)
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Labour Input (Man-Hours)

Type of COperation
Tyne 0f WOrker e wes e P2 e
* o ) Fertilizer |Weeding , _ . ek inel iBrashing Total
Clearing] Planting Application|Thinning Spraying|Harvesting Grading _
Male NO
ndults hrs
Famale NO
Adults hrs
L Wrge No
child hrs
Contract No
hrs
W
B PR S
Communal No. I
hrs
ﬂ_h
R No _
ahour hrs

"emale
Lapourer

- i R e —_.

Child

——————— i |

RPN -
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v) How much loan ocutstanding (i!) ———cemmmamme—o -
vi) Wwas any interest charge on the loan?
Answer YES or NO: —wm—m—m—e ———————————

vil) If YES, how much interest (#) ————m——mmec——-

OUTPUT: Harvcsting, sales and consumption:

i) vhat crops did you grow? (Make a tick)

a) Maiz 0
b) Sorghum 7
) Millet 7
d) sroundnut / 7

@) Cotton [ 7
4 -'r

ii) what quantities of crop did you produce?

Total

Field Crop Total/ | Quantity | Qty.
Value

NOe Harvested | Output | Consumed | Sold

- -
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1ii) what do

SCURCES:
1 - LT W ST U — T — S — { !" e — —
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v)

vi)
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Mecans of Eransporting produce to house or market

(Tick)

a) Deonkey

b) ©On the head
c) Motor--cycle

d)
‘.:'-')

E)

What

(i3)

Bicycle
Lor:r-y or
Other

the

was

Sorghun
Cotton
Cowpea
Groundnut

Millet

pick-Up

L Sy S e

[ R ——

—— i ot T

T i O S i

——— —— —— . —

—— — —— ———— —

L7
facaih
e
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total cost of transportation?

= of the produce at the time
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APPENDIX B

The Average Market Prices of
Study Arcas at the Period of

the various Crops in the
survey.

Price Per Bag (:3)

Crop
Malze 2245
Sorghum 24.0
Millet 24,0
Groundnut 40.0
Cowpea 56.0
Cctton1 560.0 per

tonne

L e ——

Source: #Ficld Survey Data,

=

Procuc: rice for 18
Ccotton Board,

-

(1982/83) .

1982/83 scason by the Nigerian



