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ISTRACT

The study investigated the use of capital in farming by women in
sclected villages of Niger State.  The research tested the following
hypothesis that:

I'he capital resource being used by Niger State Rural women does

not contribute to productivity.

Descriptive s.atistics and muluple regression was used 10 analyse
the data.

The results of the study inldicate the Nagara women have capital
Lut they are not used efficiently. Kuta resulis lent support to the issue ¢ 7
low capital use by women in the village. In Gunna, the regression results
indicated that the production technique is laubour-iniensi . Tegina has
sinlar result with Gunna.

The marginal productivity (MP) of resources ditler greatly arong
the four villages. MP diffeicnces are attributed to dificrences in resource
use. It 1s observed that the limited capacity of land is most inportantly
influenced by factors such as limited working cupial, rudimentary
technology and low preductivity of labour rather than land shortage.

The MP of labour 1s found to be negative in some selected villages.
This proves a clear case of excessive use of lubour i the agriculture of the
study area. li is more of excessive u ¢ because lubour is surplus in
Nigeria. The MP of capital was positive in two villages but negative in
two. It's negativeness in these villapegcould be anrilb ted to the short

sty ¢ of capual. This finding highiights the need L increased use of



capital resource.

The conclusion to be drawn from these results is that the labour
productivity in agriculture in the study arca calls for a reduction in heavy
chores by increasing use of capital  in order to boost its prodoctivity.
Implicit in this result is the need o increase women's access W capital
resouree.

It is suggested that government should design and implemed
policies that support women and incrcase women's access (o capital and
appropriate technology. All these need moncy and women must has

credit to purchase then,
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"TER ONI

INTRODUCTION

).] ackg Jofthe S

Carver (1924) states that "rural economy is that branch of the scicnce of
statesmanship which deals with agriculture, other rural enterprises and rural life as
factors in a nation’s building”. This definition covers essentiatly the whole scope
of the elements of rural cconomics — with which this study is concerned. Hhe
striking feature of this definition is that it places agriculture i the center of
cconomic life of rural communitics. This indicates that no country, woch more a
developing one, can afford to kecp permanently out of the development process
about 50% of its population (Brown, 1979).

In the modern era, African women continuce to play an npoctant role in the
development process, especially in the rural seetor. The availuble data and cuivent
studies show that women today appcar to play active roles both au decision makers
and participants in most rural development (Abell 1962 and Olaviwola 197 7).

According to Howard (1988), women working on siuall farns soe bolioved
to produce about 90 percent of the food consumed locally.  Furthenore, it bas
been established that in most African countries, more than 80 percent o1 the:
carn their living as farmers are women, while about 25 pereent of all Afvican oo
households are partially owned and controlled by women (Hovoard, 1O85). |
therefore, indisputable that women participate in almost all faccts of farm oo iics
alongside the men.,

Several studies (Ogungbile et al, 1991 ; Olayiwola and Voh, 1982 Patcl
and Anthonio, 1973) have revealed that wonien

participate in virtually all forms ef Fam activities in Nigeria,  According (0 the
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Federal Office of Statistics (1984), about 84 percent of Nigerian rural women are
engaged in crop production while 4 percent take part in fishing,  ljere (1991)
estimates that between 60 - 80 percent of all agricultural labour is provided by rural
women. The foregoing clearly shows the importance off women in Nigerian
agriculture,

However Successhul agricultural policies require a knowledge of agerepate,
farm level resource availability and the differences in the productivities of” these
resources in different areas. Such information reveals the possibilities ol increased
agricultural production by indicating the dircction ol adjustment in resouree use
and allocation,

Niger State is one of the states of the Federation that depends mainly on
agriculture in the employment ol its citizens and the majority of the inhabitants aie
small farmers depending almost solely on agriculture for liveliood, Tnspite ol this
fact, the situation generally remains that there exists o wide gap between the
demand for, and availability of agricultural output. The phight of peasant farmers is
that they are constrained in a vicious cycle ol low productivity, low mcome and
low capital resource which deprives them ol adequate share in ccononiic grov .
Therelore, to enhance the productive potential ol peasant faviners, there is the need
for provision of requisite resources, especially capitat which Ogunlowora of al.
(1972) has identified as one of the Factors militating against rapid agricultural
modernization in Kwara State.  The Niger State Government has made severnd
attempts to assist in this arca by channclling credit to the small fanns in the local

government area through public agricultural eredit programmes.



1.2 Statement of the Prohlem

The main throst of the agricultural development policy of Nigeria is the
attainment of self=sufliciency in food and fibre production. In recent times, the
hioh Jomand for foad and galloping food prices have revealed the inadequacy of
the agricultural seetor 1o provide food in sulficient quantities to feed the growing
population in Nigeria.

Famorivo (1987). observes that there is a serious underdevelopment in
Nigeria's rural sector with respect to infrastructures such as water supply.
transportation. cleetrilication, ete,

[herefore, piving inadequate attention to rural development by Nigeria and
insullicient investment in food production through reliance on  low-yiclding
technology, coupled with an inercasing attention and expenditure on the urban
sector. the nation is drifting gradually towards inereasing underdevelopment,
Ciovernment expenditure on water supply, roads. irrigation, education, health,
provision ol farm implements and industries have been heavily concentrated in the
urban arcas (Abalu, 1988). Less than 25 percent of government total expenditure
i allocated for the development of the rural fanming communities, Also, inspite of
its potentials in form of labour foree supply. ulility and its contribution to the gross
domestic product, only 15 - 18% of estimated private and public sector expenditure
it usually carmarked for the rural farming seetor (Hassan 1992), thus encouraging,
a vicions web ol fow productivity, low income and low investment. This sell-
perpetuating web inhibits the participation of the farming sector in development
activities, thus depriving them of an equitable share of the benefits ol cconomic
progress necessary for the cyele to be broken. The farmers must be helped to

realize their productive potential through the provision of requisite productive
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resources, especially capital which has been identified as one of the factors
militating against rapid agricultural modernization in Nigeria (Ogunfowora ¢t ol,
1972).  Accordingly, any macro and micro-cconomic strategy anmed at breaking
the eyele must be designed to increase agricultural productivity and stimulate
capital investment through the provision of cheap and readily available eredit
facilities. A prerequisite for the formulation of an operational eredit progranune
and strategy Tor stimulation ol capital resource is an understanding ol the quantum
and structure and the productivity of capital resource in peasant agriculture,

This study therclore, intends (o examine the patlern ol capilal vse in
peasant agriculture.  The choice of Niger State. particularly Kagaa Local
Government, stems Trom the lact that from pational slatistics, Niger Stale
contributes a reasonable pereentage to agricultural output in Nigeria, and most of
all, the percentage of women participation in agriculture within the State s about
60 percent of the population (Federal Oflice ol Statistics, 1984).

As a contribution to Knowledge in the arca of peasant farming, this miicro-
economic study sceks to evaluate the pattern of capital use by Kagara women in
food crop production in Niger State. This study is particalarly tmportant, as there
has been no previous study of this nature on the Kagara agricultural zone ol Niger

State.

1.3 Objectives of the Study
A study of this nature has never been conducted in the arca before. 1is on

the basis ol this assumption that this study is undertaken in order to achiceve the

following objectives:



i. To investigate the pattern of capital use by rural women in food
crop production and to evaluate the efficiency with which they
employ such capital resources for optimum production.

i, To indicate the relative quantities of various types of capital used by
rural women.

iii. To examine the relationship between capital and other factors o‘t'
production in agricultural development, with the aim of assessing
the differences in the productivities of these resources.

iv. To make policy recommendations and suggest ways ol encouraging

women farmers to make investment in agriculture.

1.4 JUSTIFICATION OF THE STUDY

Successlul macro and micro-economic farm policies require a knowledge
of aggregate farm level resource availability and the dillerences in the
productivities of these resources in different arcas. Such knowledge could indicate
the possibilities of inereasing agricultural production by indicating the direction in
resource use and allocation.

Most of the works in this area are usually bused on whole lactors of
production (Land, Labour, Capital and Management) or mostly bused on two
factors (land and labour) rather than the individual factors of production in the
crops production. This micro-cconomic study therefore, as a contribution toward
the provision of such information was designed 1o evaluate the elficieney with
which the Niger women use their resources (especially capital) in crop production
activities. In addition. this study is aimed at increasing our knowledge of rural

economic performance. It is the cherished wish ol the research that the findings
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would make a positive contribution to the existing literature on the rural sector in
Niger State and would augment and facilitate further [uture rescarch work in this
direction.

1.5 Hypothesis

The research hypothesis is derived directly from the rescarch objectives, 1
is as follows:

fi That the capital resource use by Niger State Rural Women does not

contribute to productivity.
1.6 Organisation of the Study

The research work is made up of five chapters.

Chapter One introduces the conventions of a project of this kind.  These
include the introduction, statement of the problem, objectives of study and the
organisation of the work.

Chapter Two reviews the relevant literature.

Chapter three presents theoretical framework, statistical and cconometiic
model and study design.

Chapter four presents the analysis of the data, the results of the lindings and
the interpretation of results,

Chapter five contains summary, conclusion and recommendations.
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In recent years, considerable interest has been shown in the cconomic
development of the rural areas in all countries of the world.

Carver (1924), argued that agricultural development itsell” can be
considered as a process whereby rational and effective use is made of resources so
as to increase the welfare of farmers in particular and the nation in general.

The principal features of Nigerian agriculture are its low level of
technology and fragmentation of land-holdings. The chiel” wols are hoes,
cutlasses, axes and knives. Experiences and analysis have shown that introduction
to heayy machinery and the rationalization of cultivation through consolidated
farm holdings would increase output. Therefore, to increase peasant productivity

will involve incentive investment on farm resources (Famoriyo, [987).

2.1 The Role of Capital in Development

Traditionally, development has meant the capacity of a national cconomy
whose initial economic condition has been static for a long time, to generate and
sustain an annual increase in its gross national product sufliciently large to more
than cope with the national increases in population.  The process of cconomic
development has therefore come to be seen as a planned alteration of the structure
and employment in such a way that the share of agriculture declines, whereas those
of the manufacturing and service industries increase (Abalu, TU88).

However, so much has been written in recent years in development

problems of underdeveloped countries of the world that there can be no single



generally applicable definition of .“cconomic_ development”. (Thirlwall, 1989).

However, for the purpose of this study, we define economic development as a

FEAT S

| "'pr.accss of sustained cconomic growth which is achicved over a period of time in
an economy with « large and complex adminisirative structure, a high rate of
capital usc, well-trained manpower and a high level of technology.  liconomic
development does require @ major transformation of the economy which includes
changes in structures, allitudes and institutions as well as the reduction of
incquality, eradication of absolute poverty and a substantial deeling in the position
of the agricultural sector. Agricultural development itself can be considered as a
process whereby national and more elfective use is made of resources so as Lo
increasc the physical production and the productivity of agriculture in order to
increase the welfure of [armers in particular and the nation in general.

- According to Rostow (1960), the Gransition from underdevelopment (o

development can be described in terms of five distinet stages through which all
counirics must pass. He considered that these stages ol cconomic growth were
essentially a theory of development in which the right quantity of saving, capilal
investment and foreign aid were all that was necessary to enable less developed
countries procecd alonyg the path of cconomic growth which historically had been
followed by the more developed countrics. Rostow further explained  that
countries which saved 15 to 20 peycent of their GNP could grow faster thun those
which saved less. The core issue in cconomic growth to him, thercfore is o matter
of increasing savings and investment,

According to Gadsby (1965), capiltal occupics a-position so dominant in
ccaonomic theory of production that it is nalwral to assume that development hinges

only on capital resource.  owever, he docs suggest that differences in capital




resources, more than any other factor, distinguish the agriculture of developing
countries from that of the economically advanced countrices.

It must be mentioned that there is a school of though which states that the
role of capital in economic development is over-stressed. Todaro (1994), claims
that, "most economists would probably agree that it is the human resources ol a
nation, not its capital or its natural resources that ultimately determine the character
and pace ol economic and social development”.

However, the importance attached to capital resource as a means of
aceelerating cconomic development is evident in economic planning of developing

countries

2.2 Capitalin Developing Countrics

One of the most assertive statements on the role of capital in developing
countries was made by Nurkse (1963), when he deseribed the vicious circle of
poverty. He argued that, "it is the small purchasing power, resulting lrom the low
level of income that leads to the low inducement to invest, The low income is due
to low productivity, which again is a result ol the small capital used in production,
which in turn is caused by the low inducement”. In other words, Nurkse'is of the
opinion that there is a low capacity to save resulling from low level of income
which is, in turn, a reflection of low productivity and, i turn, is due 1o fack of
apital which is the result of small capacity to save. He further asserts that poverty
in itself is perpetuated in developing countries due to this reason.

Although Nurkse himsell’ suggests that the vicious circle of poverty could
be broken by embarking on massive investment, he acknowledges the fact that

capital alone will not achieve much without other complementary factors such as
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natural resources, social attitudes, political conditions and historical accident. The
significance of the above statements for the developing countries is that the
conditions of poverty are intense [or insufficient supply of capital. In the case of
Nigeria for instance, Ogunfowora (1975), indicated four main arcas ol need, [First,
the adoption of modern technology in farming incvilaﬁﬂy involves an inercasing
need for capital which most farmers are unable to meet because they lack adequate
financial resources to implement improved practices.  Secondly, most of the
farmers produce at low productivity levels and in consequence, are unable 1o save,
therefore, capital resource is low. Thirdly, the necessity 1o borrow arises Irom the
seasonal nature of farm income (that is, income which comes in once a year and
only at harvest period) which is very irregular and creates a demand Tor short or
medium term credit to provide capital for the purpose of purchasing farm inputs.
Fourthly, it is asserted that the supply of credit is necessary because it may
strengthen the Tarmers position in disposing of their crops instead of having the
time scale determined by an urgent need for cash.

There is shortage of capital available for farming families in developing
arcas because the income derived from farming results in a low capacity to save
money lor investment.

Many research studics have demonstrated the potentiad role of increased
level of capital on agricultural Production.  Norman (1970) and Ogunfowora
(1972), have both shown that when capital is combined with improved technology,
a greater opportunity exists for inercased output and higher net income. Campbell
(1958) argued that access to capital, cither owned or borrowed. is an essential
prerequisite lor sustained  expansion in production,  whether on the Tarme or

industry.
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The importance of the agricultural sector in Nigeria is not in doubt,
although estimates of its size differ. A world Bank study (1981), indicates that in
Nigeria as wclll as in most countries ol Africa, Asia and Latin America, nearly 80
percent of the total population can be deseribed as rural inhabitants with agriculture
providing employment and means of livelihood for as much as 75 to 80 pereent ol
the population. Also, Tjere (1992), wrote, "The Nigerian agricultural sector has the
Largest sectar of the labour foree out of a population of 115 million".

Olayide (1976) and Lele {1981) have shown that the small scale resource-
poor farmers and their Jamilies produce over 90 percent of the staple Tood
requirements of the total population,

Chavandavarker (1970), has emphasized that one ol the basic problem
facing the developing countries like Nigeria, especially among rural women is the
scarcity of domestic capital refative to the size of investment required to achicve a
higher and self-sustained rate of growth of national and per capita income.

To Norman, investment in traditional agriculture tends to be low for two
main reasons; first, the supply of funds for investment is small, since savings from
the farmers' low incomes are minimal, credit from institutional sources has been
almost non-existent and credit from local money lenders is costly.  Sceond, the
returns from investment are low, partly because many forms ol capital goods can
be formed direetly from [abour, e.g. fand improvements, land tools, ete. And partly
because low level of technology greatly reduces the productivity of capital goods,
e, inrvestment in fertilizer without better sceds or management, compared o the
returns in a technologically advanced agriculiure.  The result of the poor
investment means the level of technology remains low and few inputs e

purchased.
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A high proportion of work in the rural arcas, and particularly on the farm,
depends on the women. While men concern themselves with clearing new land for
planting, growing and harvesting of tree, crops, hunting, and where neeessary,
defence, women tend to plant, weed and harvest food crops, (Janelid, 1971).

In more recent years, studies have tended to focus on the changing role of
women in relation to development. These have examined the extent of integration
ol women into national development schemes.

23 Definition of Capital and Capital Goods

The terms capital and capital goods are frequently used interchangeably.
According to Famoriyo (1979), capital is anything that increases productive power
and secondly as anything that serves as means ol creating investment. Nwaosu and
Oguntowora (1977), defined capital as all those man-produce] poods (as dillerent
[rom natural resources) which are used in the process ol producing other poods.
lMems such as tools. machinery, buildings, livestock, fertilizer and chemicals,
which are consumed, not for their own sake, but to produce other goods, constitute
what is regarded as capital.

Schumpeter (1949), defined capital as, "nothing but a fever by which the
entreprencur subjeets to his control of conercte goods which he needs, nothing but
4 means of dirccting factors of production to new uses or ol dictating a new
dircetion of production”, thus, leading to the opportunity for increased output and
higher income.

Raymond Firth (1949), opined that capital has three functional aspects.
These melude:  production assets, purchasing power and funds Tor investment.
Capital represents a stock of goods and services which can be used m hurther

production, as distinguished from goods and services produced Tor consumption.
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In agriculture, capital includes such items as simple tools, machinery, livestock,
fertilizer, sceds and chemicals. The valuable improvements that farmers make on
their farms can be considered as capital. These include land clearing, draining,
terracing, fencing, hrrigation and the planting of tree, in addition to any farm
building used in production. Furthermore, it includes farm inputs, marketing and
the processing of farm products.

In modern farming as in other businesses, the Kkey to satisluctory money
incomes is a proper combination of productive assets such as land, capital.
available labour and managerial ability.  The amount of eapital a Tarmer controls,
the terms and conditions under which he has access of loans undermines, o a large
extent, the level of his income.

However, because of the heterogenous nature of capital resources, the
capital of business is usually delined in terms of money which may be deflined as
the sum total of moncey available for investment.

In this study, an attempt is made to distinguish between the two tertus.
Capital is defined to include capital goods. Capital includes both money available
for investment and the amount already invested. The former is also termed liguoid
capital (e.g. cash and bank money) while the latter s designated as fixed capital
{e.o. investment in land equipment, livestock).  The transferable farm resources,
land and capital goods, are often referred to as farm capital.

As shown above, in peasant agriculture, it is probably more appropriate (o
talk of capital goods instead of discussing the more inclusive ferm "capital™ for at
least two reasons.  First money available for farm operations is not different from
money available for other houschold uses. [t is therefore difficult o isolate and

discuss liquid capital [rom capital.  Sccondly, much of the capital vsed in
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production is created in the production process and retained by the farm family for
further production.  Thus, the bulk of what can be classified as farm capital in
peasant production is in the form ol goods.

Farm capital goods may therefore be defined as those real assets, other than
land, whicl are employed in the production of farm produce.  Farm capital goods
include farm tools (hoes, knives, cle) and equipment, farm buildings, barns, storage
facilitics, fertilizer and chemicals, seeds, cuttings and livestoek, (Nwosu ¢t al,
1977).

According 1o McQceen (1973), the two main inputs ol traditional agriculture
are labour and land while the amount ol capital and the proportion of income
invested are very low. Mellor has, however, quite rightly emphasized that saving
aind investiment are a lfunction of two main lactors:  the altiude toward saving,
investment ;m‘d consumption, i.c., the position of the supply schedule for saving
and the management.  Consequently. capital formation in traditional agricalture
tends to be low not necessarily because the capacity for saving 15 low, but because
the returns to investment tend to be fow.

2.4 Classification of Farm Capital Goods

Norman (1970), in this cconomic survey of three Zaria Villages, classiticd
capital as being made up of:

(1) Money for mvestment, and.

{h} the amount of money alrcady invested in land, equipment, chemical,

ete. He went further o classify capital as:

(a) durable capital which lasts from two or more years as i result

entails the computation ol depreciation allowances and provides

(low type services (e.g. land, wols, ete. ).
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(b) non-durable capital which can contribute to production only once
(e.p. fertilizer, seeds, cte.).

Cash expenditure - connection with farming operations are considered
only as means ol obtaining the services ol inputs.
2.5 Capital Goods Inventory

Researchers interested in the development process agree that capital inputs
are neeessary (o stimulate agricultural output. The study by Norman underlined
the importance of an increased capital base as a key lactor in the increased
productivity at the farm level. Tence it is correet Lo attribute an expansion in
output to high investment.

He also observed that, a high rate of capital use usually accompanies rapid
grawth in productivity and income il producers are provided with complimentary
factors ol production in the form ol technical knowledge and other relevant
agricultural mputs. (Ogunfowora, 1972),

According to Nwosu and Ogunfowora (1977), “larm  capital  goods
inventory was taken twice during the production scason, that is at the beginning
and at the end”.

One ol the most difficult problems of compiling any type ol inventory is
placing a realistic value on the farm assets.  This is particularly true ol durable
capital goods that last for several years beeause the new construction or purchase
price is not a realistic measure of valuing such items with the help of a depreciation
scheme. Non-durable assets are usually valued according to their cost of purchase

net selling price (i.c. market price minus the cost of marketing).
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2.6 Imputed Expenditure in Capital Goods

Ogunlowora (1975), found that for durable farm capital goods such as hoes.
knives, ete., which are usced for many production scasons, it becomes dilficull to
determine what quantities of such capital goods have been nsed wup in onc
particular production scason. The value of such durable capital goods used per
production season have to be imputed tsing some established methods,

In the case of non-durable capital goods, it should be casy to measure and
record the quantitics of such inputs used in a production process. But in peasant
agriculture where quantities of mputs are usually not measured and where farm
records are totally absent. the determination of the quantitics of all capital goods
used becomes a matter ol imputation, henee the heading "imputed expenditure on
capital goods".

For durable goods. imputed expenditure 1s determined in the form of annual
depreciation as already mentioned.  The total imputed expenditure on durable
capital goods is caleulated as the summation of the depreciation rates of the capital
coods.  For non-dutable capital such as seeds, cuttings, cte., sinee the larmer in
most cases does not actually purchase these items, heavy reliance is placed on the
farmer to estimate the vadue of the quantitics of these inputs used. For other non-
durable capital goods used, they are able to supply their purchase price and the
proportions used of the information supplicd by the farmer, the values ol the

quantitics ol such inputs used are determined.



THEORETICAL FRAMEWORK AND STUDY DESIGN
3.1 The Theoretical Framework

Various techniques exist for productivity studies,  Their application
depends on the choice of the mvestigator whose latitude is normally constrained by
the nature of the available data, resources and facilities avaitable and the use with
which the results are to be put.

However, the simplest method of measuring resource productivity is in
terms of individual input-output ratios.  For example, capital resource (durable and
non-durable) produetivity can be measured in terms of the ratio ol the total output
to the total inputs ol capital resource. Indices of productivity can be conducted by
multiplying this ratio by 100.  In terms of aggregate output-input framework,
resouree productivity in crop production, for example, can be measured as an index
ol total output of crops to the index of total inputs used in crop production
(olayide, 1972).

In this study, we have concentrated on the use of deseriptive statistics and

production function.

3.2 Methodology
32,1 Descriptive Statisties Method

Descriptive statistics such as mean, and measures of varation such as

variance, and deviation were used in analysing some ol the data.

At - statisties{!) was used to show the significance of the stated hypothesis

in chapter one above.
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Econametric techniques are used to estimate the resource use efficiency in
peasant farming.  In resource use cfficiency, the cconomic progress of the
multitude of peasant farmers is strongly tied o increased productivity.

Creating fair producer prices, increased productivity should lead to higher
incomes and a probably higher investment level,  Thus, increased  farm
productivity becomes a crucial factor il peasant fariners are o be extricated fromt
the cconomice stagnation which characterizes their situation.

It has been a subject of focus, that to achieve increased productivity, whal
is required is a combination o’ measure aimed at increasing the level of farm
resources as well as improving the efficiency with which resources already
cammiitted to the Lwm seetor are being wsed. "This framework forms the basis for
the analysis in this work, which sceks to certily the extent to which the available
farm capital resources in the study arca are being clliciently utilized. In this study,
we adopted the Ordinary  Least Square (O.L.S.) Method whose regression
parameter estimated are Best Linear and Unbiased (13.1.U.).

The Production Function

The production function is o mathematical way ol describing  the
relationship between the production of given output and {actors used in the
production process. (Heady, 19606).

A number of [unctional forms such as gquadratie, lincar, spillman, square
root, power variants ol these are possible in production [unction studies, but
functions estimated from farm samples ordinarily have been power and lincar
forms because ol the relative case ol computation and the smaller degrees of

freedom involved in estimating the parameters (Heady, 1966).
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Also, Heady (1966), suggested that guadratic and other functional forms, if
they are fitted to farm samples, generally lead o a loss of many degrees ol freedom
and oflen result in foo many regression cocllicients which are not olten signilican
in probability sense.

Given the level ol technology and prices of both mput and output, the
marginal productivity (MP), is the yardstick for judging the efliciency ol resouree
use. A piven resource is optimally allocated or used when the MP s cqual to its
acquisition price. (Ogunfowora et al, 1974),

i teadittonal agriculture. however, the prime motive for production is to
attain sell=sulliciency in food production as well as ensure family survival.

The main aim of marginal productivity is to determitne whether efforis to
bring about large incomes should be dirccted towards changing the Lirm system or
improving the efticiency of production of the present combination ol s, The
marginal  productivity (M) of individual resources provide a framework Tor
policy deeisions on resource adjustment. Positive MIPP implics that output could be

raised by using more of given resource. (Ogunfowora, 1974).

The Model

In order to assess capital resource in peasant farming, a Cobb-Douglas
Production function was used and there are five sets of model specifications,
(Kagara, Kuta, Guana, Tegina, and all villages). This is. in an attempt to show the
clfeet of inputs on output yield.

The Cobb-Douglas Production function was fitted with the Tull complement

ol four mdependent variables as follows:

Y l-‘“xlhl X:”z?\'z"aa‘u’-h (1)
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Taking logarithms of equation (1) reduces it to a linear equation (2), thus:

LogY=Logb,+b LogX +bh,LogX,+h Log X +b LogX, (2)
where
N Aggregate value of erop output (N)
X, E Land (hectares)
X, Labour (man hours)
X - Cost of non-durable capital (e.g. sceds, chemicals, cte.) N.
X, Cost of durable capital inputs (c.g. tractor hire, depreciation on

tools, implements, barns and store houses) N,

The b's are the regression coellicients i the equations,  In equation (2).

they arc also the clasticities of production for the regression equation and represent

the percentage increase in the output ol Y for cach - percent increase in the input

ol respeetive resources, Diminishing returns hold true it the exponent for any one

resouree is less than unily. implying that the productivity of that resource declines

as more ol it is used while holding the others constant at some specilied level (1ke,

1983).

The output from individual crops in all the women's ficlds was [irst

obtained in physical units, The physical units were then weighted by the average

prices paid for individual products and then ageregated to obtain the total vadue of

crop oulput.

The explanatory variables are those quantifiable input (factors) which

infTuenee output in the study arca. Land was measured in hectares.
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The farm size for any woman is the addition of all the hectares of crop
ficlds cultivated. Labour was provided by members and non-members of the farm
family in man-hours,  Sceds were obtained from the quantity saved out ol the
previous harvest. The quantity usced was weighted by the average ruling price in
the arca. Fertilizer and other chemicals are sparingly used while mechanical and
other technologies are casually used by the farmers,

3.3 Desceription of Study Area

The survey was conducted in four villages, namely Kagara, Kuta, Gunna
and Tegina in Niger State.

Niger State is onc of the thirty States in Nigeria, and located in the
Northern part of the country. [t shares boarders with Kebbi, Sokoto, Kaduna,
F.C.T., Kogi and Kwara States. The State has 14 local government arcas in which
lour of the surveyed villages were situated.

The population of the State is 2,482,307 according o the 1991 population
census provisional results (CBN Statistical Bulletin 1994).  Female population
from the same source stands at 1,191,647, representing about 48% of (he total
population. suggesting that women constitute a signiticant force that needs to be
integrated into the mainstream ol the development process.

The inhabitants in the four villages are mainly Kamukus and [ausas by
tribe. Most ol the people are Muslims.

The Land is pencrally undulating gently rolling hills, often Tess than 50 feet
below the generad surface. The (low of water varics considerably between scasons
and [rom year to year.

During the dry scason, the rivers become a series of disconnected pools,

Nooding during the wet season, and generally  uncontrollable {or a period of six to
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seven months.

The climate in the four villages and their surroundings is that of Sudan
Savannah in nature with surplus rainfall between March and September. 1t is thus,
a fact that rainfall contributes significantly to large crop yicld in the arca,

Agriculture contributes significantly o the cconomy of the arca.  For
example. over 70 pereent of the working population in Kagara L.G.AL are engaged
in agriculture while about 80 percent of the total land area is under cultivatian.
Other occupations include civil service and craft which are mainly pottery,
voldsmithing and dycing.

Social amenitics are relatively few. A high level of illiteracy is common
among the dwellers, because most ol the young girls and boys in the rural villages
are [requently used by (heir parents (o help on the farms rather than go (o school.

34 Deseription of Data Sourees

The various data on the relevant variables used for this study are both from
primacy and sccondary sources.

The primary source ol the data were obtained [rom cross-sectional survey
ol 80 randomly sclected rural women from cach ol the four villages, From ench
village, 20 women were randomly sclecied.

A random sample is a sample unsystematically chosen. ‘That 15 1o say, the
sample was chosen without o defiite method. It was drawn trom a populition of
rural women in the study arca so that ench member ol the population has an cquad
chance of representation.

A combination of Lwrm aid home visiting were uscd Lo colleet information
from the women in order to obtain data on their farm activities. Such mformation

included costs of labour and capital inputs and prices of various products.
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The secondary sources iclude CBN publications, journals, cte,

38 Limitations of the Study

Most empirical works have certain limitations, This study is no exception.
IFirst, there are many unguantifiable variables altecting the production process in
traditional agriculture (c.g. managerial ability and other socio-cconomic lactors.
However, the choice of three factors (land, labour and capital) may give rise o
some statistical problems.  Such as, multi-collinearity, non-signilicance ol some
explanatory variables, low coclilicient of multiple determination.

Sccond, the measurement ol variables presented a Tormidable task sinee the

farmeis are predominantly illiterate and their memory can fail.
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The t-value for any one variable was obtained using the formula:

t=0__
sh,

where

t = calculated 1 - value

A

B3;. = Least squares estimator of [§,

N
sh=__ s
\ S$Syx
where

s = Sample standard deviation
ss,. = Sum of squares of the distances between x

measurements and their mean.



4.1 Personal Characteristics

Data on personal characteristics of respondents were confined to age,
education and other occupation(s). The aim of investigating these personal
particulars was to ascertain if they bear any significant relation to the capital
investment,

4.1.1 Age

The majority of the respondents (31.25%) were in the category of 30 - 39
years (Table 1), followed by those in the age category of 40 - 49 years (28.75%).
Only, 11.25% of the women interviewed were between the ages of 20 - 29 years,
None of the respondents was below 20 years because the sample chosen did not
include them and only 1.25% of the women interviewed were about the age of 60

years.

Table4.1:  Distribution of Respondents Age (%o)

AGE KAGARA KUTA GUNNA TEGINA
10-19 = : : =

20-24 10 . 15 10

25-29 25 5 25 [0

30 - 39 30 45 30 30

40 - 49 30 35 25 45

50 - 59 . 15 5 5 |
60 and 5 - - -

above ol
Total 100 100 100 100

Souree: Computed from Respondents to the Questionnaires, 1996,
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Most of those who pursued three or more occupations was in the young and
middle age groups (20 - 24, 25 - 29, 30 - 39 years). Those in the late middle age
and old category (40 ~ 49, 50 - 59 years) pursued (wo occupations, while the very
old respondents (60 years and above) mostly pursued a single occupation, The
findings showed an inverse relationship between the ages of rural women and the
number of occupations they pursued. On the other hand, the findings showed an
inverse relationship between the ages of rural women and capital used.  The
interaction of age, occupation and capital in this way would be on the cconomic
perlormanee of the respondents for this reason, that the young and middle aped
women are likely to have more than one occupation which can allow them to save

small amount of money that can be used for investment in the farming process.

4.1.2 I It;,:l!‘:f SH‘

Among the women interviewed in the four villages, Kuta had the highest
illiteracy of 70 percent as is shown in Table 2. This was followed by Gunna

village with 66.4 percent, Tegina had 53 percent, while Kagara had the lowest, 38

percent.

Table 4.2: istribution of Res
Educational Kagara Kuta Gunna Tegina
Category n=20 n= 20 n=20 ; 1n=20 ]
Hiterate 37 70 66.7 B 50
Koranic 30 233 23.3 65
Western 33.3 6.7 10 0.0
(Primary 6) - B .

Source: Computed from Respondents to the Questionnaires, 1996,
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High level of illiteracy was noted anidng these women probably because

young girls in rural villages are frequently used by their mothers for hawking and

- the importance of gelting western cducation js not guite appreciated by mothers.
who never went to school themsclves.
* 7. Furthermore, in rural communitics where educational facilitics are limited,

* women gencrally do not have the opportunity to go to school.

. The type of cducatien and the level of litm‘zléy ol the respondents studied
had a close relationship with capital use in the study villages. The vast majority
who did not have any lormal cducati_on were involved only in traditional skills.
The smaliler number of rural women \.IJsfho had some formai education adopted a

modern technique of farming.

- 4.1.3 Qiher Occupation

Majority of the women in the viliagcs surveyed were larmers and most ol
them depended on farming for their subsistence. But also some of them combined
[arming wilh. other occupations such as small rading (Tablc 4.3). < -

Farming combined with trading was found among occupalion for 45% ol
the women in Kagara, 25% in Gunna, 20% in Tegina and {0% in Kuta. This was
followed by women who c:qmbinc farming and craft. About 20% women found in
Kagara and Gunna. Tegi'na and Kuta claimcd 5% amd 10% wonten respectively.
Also, ;dbelul 5% of the respondents in Kagara only combined civil employment
with farming. e ' E
Going by the ubnvc findings, it is logical to argue that it is possible that the
I’au-‘lﬁcrs can raise additional capital 1o {inance their frming activities from the

other occupations..”™
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Table 4.3 Occupations of Rural Women in the Four Villages,
Name of Farming Craft Stall Civil
Village (Res. in %)  Trading Servant

(Res. in %) (Res. in %)

Kagara 30 20 45 5
Kuta 80 10 10 0
Gunna 35 20 25 0
Tegina 65 15 20 0
Source: Computed from Respondents to the Questionnaire, 1996.

42 Major Crops Grown in the Villages

Table 44,shows the major crops grown in the four villages. The threc
major crops for Kagara and Gunna were guinea corn, groundnut and maize.
Important crops for Kuta were groundnut, guinea corn and maize. For Tegina, the
two major crops were guinea corn and maize, followed by rice and groundnut.
Maize and vams were the least important crops grown in Kuta and Gunna,  The
less important erops grown in Kagara were rice and yams. The fable shows that in
Kagara and Tegina, almost all women also grow millet and yams, while almost all
women in Kuta and Guona grow rice and millet, while all the women i the four

villages grow beans.
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Table 4.4 Major Crops in the Four Villages (%)

Crops Kagara Kuta Kagara Kag ra
% of 7 Y of Y of % of
Respondents Responden Responden Respondent
t t
Gitinea Corn 95 65 85 0
- Groundnut 93 100 05 70
Rice S0 40 45 15
Millet 30 40 55 an
Maize 65 65 | 60 50
Yams 45 ol 65 35
| Beans 35 55 50 45

Source: Computed [rom the Respondents to the Questionnaires, 1996
43 Capital Resource Availability and Use
4.3.1 Value of I ‘apital Goods i

The average value of capital goods available to women in all the villages
between 1984-1994 is about N103.35'" per rural woman. This is shown in Table
4.5. Considering the fact of the predominance of hand tools and grain stores
constructed cheaply from the local materials in peasant agriculture, the N103.35
seems high, This was observed to be from the data obtained for other years from
the farmer by estimation'”. Further as the table indicated, farm buildings, tools and
{arm implements account for 84% of the total value of the capital goods.

This means that seeds, cuttings and fertilizers account for only about 16%
of the value of capital goods. It was gathered from the respondents that the farmers
obtained their sceds and cuttings from the last harvest. However, the total average
values lor fertilizer which formed the major component of the non-durable capital
is about N12.47 per rural woman for cach season, which is an indicative of low
non-durable capital investment and characteristic of peasant agriculture.  This

confirms o Notman (1972) and Ogunfowora (1974) findings.
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Table 4.5: Average Value of Capital Goods Per Rural Woman (N)
(00) (1984 - 1994)

Durable Non-Duruble
Total
(M)
{00
Village
Farm Touls Loal Foitili Tastal
Wuildings & D ahde e LE
{N) g {N) [ Iwarabd
Il €
N} IN)
| SR 2.52 95465 ux 17 910 TN 107.27
Kt 4.17 85,16 LK) Fiv 0 1606 1115 1
LTITTTe 427 87200 UTIER] 1176 117 (IS8 L]
KT 171 .75 N4 (TG 10,9 7S K
[ Averme | 467 %731 TR TS 747 1247 03 %
Pegeeit i 7551 % FTRT] 87 00 12000 12 04
1ot Loy % o [
vatlie ol
l.'.\pll-l]
pawals
Souree; Computed from the Respondents to the Questionnaires, 1996,
*

See Footnote 1.

4.3.2 Imputed Lxpenditure on Capital Goods per Rural Woman

woman (Table 4.6) between 1984 - 19949, The major contributor o this amount

is imputed expenditure on tools and other planting implement which claim about

52 percent of the total imputed expenditure.

expenditure in capital goods are depreciation on building, N16.10 or 48% per rural

waolnan.

(Table 4.6) greatly outweigh the imputed expenditure on non-durable capital

poods, This is indicative of low capital investment especially in the direction of

labour-saving equipment and storage facilitics.

Imputed expenditure on capital goods per rural woman is N34.03 per

Oiher contributors to imputed

However, the imputed expenditure in durable capital goods shown in




Table 4.6:

Durable Nuoi-Durabile
Vilfnge fostal
Depreciatua e prex 1atio Total Cost of Tastal
off Hirebedomien mof Teals Seods
1
L] 4 5 1ok
kagara 10 44 2043 Wb on i 10 RTR ]
9
Rt T8 el 20 i 0 219
0
i 1% iy 1762 7.2 225 {25 17.23
1
Tepana 16,54 19.3) 354 s 11s 15 59
. I]
Average [INE] 1107 MH I 017 TR
i
[ Feveent of foral 1575 1% 15 I IR T
Seurce: Computed from the Respondents to the Questionnaires, 1996,
* See Footnote |
N The quantitics of seeds were used as weights in caleulating the average cost

of seeds per hectare.

4.3.3 Cash Expenscs

The ability of peasant farmers to meet the cash expenses, for pgencral
operations is very limited considering the low incomes of  these farmers
(Ogunfowora ¢t al, 1972).  Thus, any attempt at agricultural extension and
structural transformation should include the possibility of making funds available
to the farmers at the right time and at low interest rate.

As Table (4.7) indicates, the most expensive item is payment for marketing
cosls which claims about 69 percent of the total cash expenses.  The significant
contribution of marketing costs is an indication of high cost of tansportation.
About 54 percent of the respondents indicated that they travel over six Kilometres
to convey their products to the market.  Filly-six percent of the respondents used

motor vehicles to carry their products to the market and  that most ol the roads
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linking the farms and product markets were untarred. motorable only during the

dry seasons. This explains why transportation cost has been high.

[xpenditure on the fertilizer comes next. It constituted about 16.5% of the

total cash expenses. Most of the women interviewed indicated that they obtained

their fertilizer and chemicals from the black market and they did not reccive any

assistance from the Ministry of Agriculture, Storage costs claimed about 14% of

the total cash expenses.

[Zven at an average cash expenditure of about N27.98 per scason per rural

woman, the, farm incomes are so low that most women cannot readily aftord this

sum ol money during the growing scason,

Table 4.7

x5 (N/Rural Woman by Viltage

1984 - 1994)
Wﬁlugc Cost of Marketi Storage Total
4 Transporting ng Costs
Fertilizer Costs
Kagara 3.83 13.74 2.7 20.24
Kuta 4.53 15.44 3.83 2380
Gienu 8125 25.09 5.38 13516
“Tegina 4.94 2310 1368 32.72
Average 04 w34 400 2798
Percent 16.583% 69.121 T14296% [ 100% )
Contributio Yo
Source: Computed from the Respondents to the Questionnaires, 1990,
4.4 Test of Hypothesis

The null hypothesis tested in this section states that the  capital resourees used did

not contribute 1o productivity of rural women in Niger State. The null hypothesis tested
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here used a student t-statistics, The concern here is with the variables X3 and X4 (ic non-
durable capital and durable capital respeetively).
Thercfore, the null hypothesis is symbolised thus:
Ho: X3,X4 =0
against the alternative hypothesis:
Ha:X3.X4 > 0
The sample size is less than thirty, so a student 'C is used to test the hypothesis. The

rejection region for the test s +/- the 1 - value for a/2.

4.4.1, Empirical Results

Kagara Village

Table 4.9 Variables X3 X4 with their regression Coefficient and t-ratios

Kagara Variables b-coellicients L eratios
X3 0.096 0.16
X4 {1581 ] 19

Sources: Fxtracted from regression equations in table 4.8

As can be seen in table (4.9 above, the caleulated t-value Tor varable ,\’_.:,_i:‘ .16,
With « = 0.05, the rejection region for the null hypothesis test is #/+ t-value for
0.025 with 18 degrees ol freedom (df) given in the t=distribution table  which
comes to be 2,049, Thus the rejection region for the hypothesis that Ny doces not
contribute to productivity is 1-2.049 or t = - 2,049,

The observed =value falls outside the rejection region, Therclore the null

hypothesis s accepted and conclude that - X3 does not make contitbution to
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productivity in Kagara farm industry. The durable capital (X.) has the value 1,39
as the t-ratio for its b-coefTicient, in table (4.8) The tabular t-value with 18 degrees
of freedom (dD) and with « = 0.05 is 2.049. The caleulated - statistic Talls outside
the rejection region. We aceept the null hypothesis and conclude that - Xy does
not make contribution to total productivity in Kagara.

Kuta Village

Stmilar test (hypothesis) was carried out in Kuta Village to find out it X X3 do
not contribute to Kuta village Lum productivity. Table (4.10) below shows the -
value and variables used

Table 4.10 Varigbles X3 X4 with their regression. Coctlicients and t-ratios

Kuta Variables b-cocllicients Jleratios
X3 0138 4.44
A4 0.174 408

Source: Extracted from regresston equation tn table 4.8

The caleulated t-value for Kuta Village for X3 -variable is 4.4-5 The rejection
region for one hypothesis that variable X3 in Kuta Village does not contribute to
productivity is t = 2.049 or t < - 2.049, for « = 0.05 and 18 degrees ol Treedom,
The observed t-value 4.44 falls within the rejection region. The null hypothesis is
rejected and concluded that X3 does make positive contribution to productivity
in Kuta.

In 1;{!11;: (4.10) above, it can be seen that the caleulated t-value for vartable X s
4.08. In a similar analysis, it was found that the caleulated t-value ol 4.08 was

ereater than the tabular one of 2.049, which [alls within the rejection region. So we
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reject the null hypothesis and conclude that vo able X4 hus connbuted 10

productivity in Kuta.
Gunoe Village
Tab'2 (4.11) below shows the values used 10 test the null hypothesis set up above jn

Gunna, using = 0.05

Table 4.11 Variables X3 X4 vith their regression Coefficient and t-raios
Giunna Variables b-coeflicients 1-ralis
X3 0121 3 8]
A4 0119 3 b

Source: Extracted from regression equations in tables 4.8.

The calculated t-value of 3.81 was found 1o be greater than the whular one of
2.049. The rejection region was fixed at t > 2,049 or t < - 2,049 at a0 = 0.05 with 18
degrees of frecdom. The caleulated t-value of 3.81 fell on the rejection region. So,
the null hypothesis was rejected and the alicrnative accepied and 1t was concluded
that the X3 cont buted to productivity in Gunna.

As for variable Xy the calculuted t-value was 2.96, while the tabulated t-value was
found 10 be 2.049 at 18 degrees of ticedom and with a = 0.05. The culculated t-
value of 2.96 was greater than the tabulated t-value of 2.049. So we reject the null
hypothesis and accept the alternative and ¢ meluded that Xy contributed to farm

productivity in Gunna.
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Jegma Vallage

Use results i the wble tiat follows to test thic wall hypothiesis:

TQHC 4.1:‘. \'I“”i[i"h'h \I_' 3".\;1}&‘”’1 lhl.l[ [!"'[&Zi‘cj_l.“h- "!‘I‘ﬁril‘l .““1 :_[‘II‘“):-.
Teeing Variables b-coeflicients t-ratios
X3 0117 314

‘.\' | (192 5811

Source: extracted fram regression equations in table 4.8

L est the hypothesis using « = 0.05

The elements of e test remain the same as above. Again the caleulated student 't
is 2.34 for variable X3 and with 18 degree of freedom, the tat dated t-value is still
2.049. The rejecuon region of the hypothesis is 1~ 2.04Y or t < - 2.049. Sinee t -
caleulated is greater than t - tabulated, we rejected the null hypothesis and accepted
the alicrnaive with the conclusion that X3 arisble ¢ aributed to farm
; roductivity in Tegina.

We also tested the null hypothesis that X3 vanable did not contribuie 10
prod sctivity in Tegina. The values used arc staed in table 4.12 above. while the
calculated student '« was found to be 5.811, the critical t-value with 18 degree of
freedom (df) was 2.049 at a =0.05, The observed t-value = 5.81 is greater than the
abular t-value. We reject the nuill hypothesis and accept the alternative hypothesis

and concluded that X4 variable contributed 1o output production in Tegina.

Combin.d Resulis of Hypahesis Test of Al Villages

All the uata of the four s:leced villages were comb ned into a single entiny. @
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regression analysis was done on them and the values required for the null

hypothesis testing were extracted and presented in the table (that (eliows:

Table 4.13 y_;u'i:1hlc_§)§ikzﬂ_wil.h (heit r:_:Eu‘-CSSiOI"IICL_iciTl-cicn'l and L-calios

B

Al Villages eombined Variubles : h-cnql‘i’l-ci_t:h_l-ﬁ : | trntios
X3 . o R A AT
A4 - 10363 Ak

Sources: Extracted Trom regression equations in table 4.8

In Table 4.13 above, it can be seen that the caleuloted tvalue Tor non-durible.

capital, X3 is .14, A tabulated t-value of 2.00 was obtaingd by wsing o = 0.05 -

wilh 78 degrees of Treedon. The rejection region was sel ak b > 2,00 or =< - 2,00,

Since t- caleulated «182,00, we aceept the null hypothesis that Xa variable docs not

conlribute to farm productivity in all vidlages.

~Again, o student ol 148 s oblained for vanl'iubii:x.;i in table 4.13. Ifsing o =

0.05 with 78 degrees of freedom, the tabulated =value given inthe = distiibution.
fable is 2.00. Thus, the rejection region is t > 2060 or t <~ 2.00. The observed t- -

value of 148 falls below the rejection region, indicating that the nuld bypottiesis s -

accepled and conclude that Xy contributed to Farme produetivity,

- The results of the hypothesis testing revealed 2 mixdd result. Iy Kagiara, the null

hypotlicsis was aceepted and it was concluded that X7 aad Xg made no stgitticant

contribution to productivity, The hypothesis tests in Kota, Guona and Teginia

Cyielded (he opposite resulis. The noll bypothesis was rgjected in- these three -

villages. 1t was conchuded that X3 and Xy contribuicd 1o productivity i the three

villages. ‘The resulls of the combined anafysis of afl villages was also interesting in

the sende that the nudl hypothesis was aceepled and it was concludcd: Xy that Xy
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contributed nothing significant to productivity in all the villages combined.
These mixed results prove that the amount of capital available to rural women in
Niger state is too small to make any meaningful contribution to productivity, This
poes 1o show that npporluﬁilics exist in the study arca 1o increase productivity by
moderate injection of capital particularly  the non-durable type which  will
complement Jand  and labour in order to raise their level of praduction. ‘The
conditions ol these women farmers would be mueh improved il they have access to
more capital resources.
4.5, The Production Function Resulty
The estimated production function for sclected villages and combined villapes
result are presented in table 4.8, The Cobb-Douglas production function was
lincarized by taking the logarithms of the model and then fitted it into the data for
cach village first and all the villages combined. The objective of this analysis was
to establish relationship between dependent and independent variables, find the
differences between the villages in the use ol productive resources and the relative
importance ol capital resourees used in farm production in the study area,
The coefficient of determination (R<) indicates the goodness ol it of the repression
ling to the observations. Its value must be between zero and one. A value ol one
mdicates a perfect it and a valwe of zero shows that there is no lincar relationship
between the regression variables.
In the Kagara results R2 = 0,15, The adjusted R was zero., indicating that there is
no lincar relationship between dependent and independent vartable whintsoever.
The Kagara R2 shows a poor fit for the data.

Al the regression coeficients Tor Kagara are positively Tinked to ouiput (y). The
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positive contribution to total owtput by variables Xj. Xo, X3, and Xy, satisly the a

prior expectation of the rise in productivity of resources and also suggest a direct

relationship variable between dependent and independent variables,

Durable capital (Xg) indicates a higher productivity than any other resources in

Kagara village. lts coefficient is 0.581, which memns that dwable capital

contributes about 58% to total production in Koagara village, Resources such s

land. Tabour and non-durable capital contributed less Lo total production in the said

villuge.

Ragara results indicated that the farming (echnigque is capital infensive as adjudged

by its capital coetlicient (X4 = 0.581). The result of the resources (X = 0.112; Xo
0.152; and X3 = 0.096) made minimal contribution (o output of L industry in

Kagar.

[ t=ratio's are greater than two, regression coellicients are relerred (o as being

significantly different from zero or signilficant at 5 or 10 percent level of

probability. In table 4.8, the t- yatios are in parenthesis. The tratios in Kagara

cquation are all fess than two. This is an indication that no significant refationship

exists between the dependent and independent variable.

The sum of four cocllicient s is 0.941. Clearly, the sum of cocllhicients is less than

one and indicates a decreasing returns to scale in Kagara farm indusiry.,

Kuta

Kuta results are presented in table 4.8, from this table, it could be seen that the R
(.99, which means that 99% ol variation in dependent variable was explained by

explanatory variables. A high R2 value indicates a good fit and a high depree of

explanatory power ol the model.

All coellicients in the Kuta regression model are positive, signilying positive
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conlribution to total output. This is consistent with the hypothests of a direct
relationship between dependent and explanatory variable. For instance, a positive
labour cocfficient (X2) may mean that an increase of 1% in labour use wonld lead
to a positive increase of 1% in total output.

The labour coeflicient is larger (X2 = 0.482) in Kuta village. This imiplies that the
production techiique s labour intensive 1o the village, Durable capital (Ny
0.174) made the next large contribution to output. This is closcly Tollowed by non-
durable capital (X3 = 0.138). The resource that least contributes (o output in Kuta
is land (X1 = (0L107).

The l-‘l‘llliu values for the slope cocellicients in Kuta model we above two in
absolute terms. This indicates that the model could be relied upon to establish valid
results.

The sum of the coclficients [or the four resources is 0,901, This is less than mnity
and indicates that the village Lrming industry is operating al decreasing returns (o
scale.

Kuta results lend support to the issue ol low capital utilization by women i the
village farming system.

Gunna Village

The Gunna village model in table 4.8 indicates that the Tabour coctlicient is 0544,
This is greater than all the other three coclticients put together. This shows that
labour contributes 54% to total production in Guima farm industry. The remaining
variables (X, X3. and Xg) contribute 0.105: 0,121 and 0,119, respectively,
Judeing from the fabour cocflicient, Gunna is operating a lubour-intensive L
production process. Non-durable capitals is the next best contributor 1o output

})1'1)(! Leiion,
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T-ratio in Gunna village equation are areater than two, indicating that a strong
relationship exists  between  dependent and  explanatory  variables  and  that
regression coefficients are significantly different from zero.
The sum ol regression coeflicients add up to 0.889, sionifying a decreasing returns
to seale for form industry in Gunna.
Tegina Village
In this village, labour coefficient is 0.498, durable capital coellicient is 0,192, land
cocllicient is €.109 and non-durable capital coctlicicnt 1s 0.117. The farm industry
in Tegina is delnitely labour-intensive as reflected by the high labowr cocellicient
of 0,498, The Jabour coefficient indicates that labowr 1s contnibiting 49.8%5 10 101al
output. Durable and non-durable capital and Tand contribute 19.2%: 16:9%
I1.7% respectively to total output.
The coefficient of determination R2 for Tegina is 0.974 which states that 97% of
the dependent variable is explained by explanatory variable included in the model.
With such a high value of coetlicient ol determination, the regression eguation can
be said to (it the data well,
T-ratios for cach coelficient in Tegina regression model are greater than two. As
mentioned  previously, 5 a tratio that is preater than two, the regression
coclficient is said to be significantly dilTerent from zero and indicates a strong,
refationship between dependent and independent variable.
The sum of the coeflicients in the regression modef 15 0976, This indicates tha
Tegina farm industry 1s operating under decreasing retuins.
Al Villages .
A production function analysis was performed for all the villages combined. In il

villages, regression coellicients indicated positive signs. The Tabour coclticient
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was greater than all the other coefficients, Therelore, farm industry technique in all
villages was termed labour- intensive as was indicated by Xo = 0.546. This implicd
that 54.6% of totad production in all villages was attributable to kibour alone over
the study period. Variables such as (X4, X3, and X ) contributed 36.3%: 28.3%
and 6.46% respectively. Only the t-ratio for labour cocllicient was greater than 2
and significantly greater than zero. The t-ratio Tor Xy, X3 and Xg variables were
less than two and not signilicant.

The R2 of 0,513 measured the goodness of fit of the model to the duti, That is to
say S1% ol variation ol dependent variable is explained by mdependent variable,
This suggests a good fit to the data.

The sum of the regression coclficients for all villages is 1.257. Clearly. this is sore
than one whole and indicates that all villages' farm industry operate at inerasing
returns to scale.

The contribution ol capital to total output production in all the village s low, and

signifies the limited use to capital in farm industry production in the study arca.

Therefore, efforts should be made o increase capital per labour in order to make it
more productive. There should be etficient utilization of farm capital resource also
so that farm productivity will be enbanced, as a means of breaking the vicious

circle ol poverty.

Table 4.13 presents regression parameters derived from the production funetion modcl

used to analyse the data in the seleeted vitlages in the study arca,
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Table 4.14 Regression coefficients and Efficiency Parameters

Villages Land Labour non-durable | Durable Efficiency
capital capital Parameters

X1 Xy X3 X4 bo

Kagara 0.112 0.152 0.096 0.58] 1.92

Kuta 0.107 0.483 0.138 0.174 2.00

Gunna 0.105 0.544 0.121 0.119 1.99

Tegina 0.169 0.498 0.117 0.192 1.44

Source : Extracted from computer print-out, 1996.

The results in table 4,14 indicate that labour parameter (X9 = 0.544), is greater
in Gunna than in all the other villages, Tegina has the next high parameter, (X2 =
0.498)

This is closely followed by Kuta with X5 = 0.482 and next is Kagara with the
least labour parameter of X2 = 0.152. Durable capital parameter X4 = 0.581 is the
highest in the selected villages. The rest of the parameters graduate from small to
smallest in this order : Tegina, 0.192, Kuta, 0.174 and Gunna 0.119, respectively.
The capital parameters are positive indicating that capital is making some
contribution to total production. Those parameters that are small could be
explained to the meagreness in the use of capital in the study arca.

Land parameters in all the villages were small and ranged from 0.102 to 0.169.
They were all positive and suggest that land made small contribution to total
production in all the villages. Non-durable capital parameters can be seen in table
4.14. They range in value from 0.096 to 0.138, indicating that non-durable capital
also made some positive contribution to production in all the four villages.

All the parameter estimates in table 4.14 are positive which is an indication
that the resources used in the analysis have the potential for raising rural women's

productivity level in Niger state.
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As was mentioned previously, the paramecter for durable capital was the * 7~

highest in the study area. This suggests that a worker using more capital in the '

study area will obvicusly be more productive, It must be pointed out here that the

mere physical provision of these capital goods need not result in a larger ouiput - .

unless economic incentives are cn:alcd for thc farmers to makc full use of Ihem

Wilh their acute material poverty.

The labour parameter was the next high value among the sclected villages

‘except Kagara; indicating a clear case of effective utilization of abour in the study
| arca. Both family and hired labour are available. With heavy over crowding on
land, the obvious thing to do Is to invest as little as possible in labour-saving
mechanized farming. This calls for investment in low cost farm toals which would
- boost labour productivity and result in higher output. In line with the preceding
argument, the intensification of the usc.of non-ducable capital such as fertilizer
“and improved seed varieties will go along way to raise {arm production, To this
end, women's participation in credit pmgammus is a "smc qua ncm" iur nue.mb
agncultural productivity levels in the areas, -+ T e o
The positive land parameter simply suggest that the expansion in production
has been the result of bringing more land under cultivation. There is communal
land-ownership in the study arca. Women have rights to use land only as long as
they are wives, sisters, daughters or mothers, The moment a women ceases 10 be
ahy of these, she looses her rights to use the land, no meaningful development can
occur on any picee of land thal is not yours. This explains why the land
paramelers are low throughout the villages under investigation, '
Effidiency paramcter plays a role in determining resource productivity
[appendix]. Consequently, it can serve as a good measure of the overall efficicncy
in the selected villages. If the overall clficiency parameter (bo) rises, resource
‘productivity’s also increase. Equations in the appendix point to that dircction.
" The efficiency paramctms (bo) m tablc 4. 13 arc posntm, and gre.ncl than

unily. - R .
" This is an indication that farm plodu(.tlvuy is rising in all the selected villages.

This finding highlights the need to formulate policies that will harncss such
potentials through sustainable production and resource management practices.
Equally important is_the provision ol resources supply facility which enables
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women to purchase needed resources at reasonable prices and at an accessible
production outlet. The problem of women's inaccessibility to productive resources
is clearly established in the study area. This remains a serious matter of inequity
in the pursuit of economic development.
The study suggests very strongly the need for more direct support for the
productive role of women, notably by improving their direct access to productive

FesOUrces,

4.7

The marginal productivities of resources used in the selected villages under investigation

are presented in table 4.15 below :

Table 4.15 :

Villages MPx MPxo MPx3 MPx4
Kagara -0.1086 -1.1549 4.6923 -0.2496
Kuta 0.0058 1.2074 -0.0248 -0.3430
Gunna -0.0192 -0.1982 -0.0533 -0.1116
Tegina . 0.3027 -0.485 0.2956 0.2729
All  Villages | 1.3148 0.7295 1.3281 1.2214
combined

Source :Calculated as indicated in the Appendix.

As shown in table (4.15), the marginal productivity of land as obtained
from the equations calculated in appendix is -0.0192 in Gunna and 0.3027 in
Tegina. These marginal productivity figures explain the additional contribution
cach input makes to growth of output in cach village. Negative Mps' simply mean
that resources are subtracting from total output while positive MP's symbolize
addition to total output. In Kagara and Gunna, land is subtracting from total
production whilc it is adding to total production in Kata and Tegina. Labour, on
the other hand, contributed positively to output in Kuta (1.2074) than m the rest off

the villages. Labour MPP's in Kagara, Gunna and Tegina were -1.1549, -1.1982
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and 0.485 respectively. Negative MP's signify diminishing returns to input. This
agrees with economic theory which suggests that MP's of resources in subsistence
agriculture are very low or may even be negative because of poverty and
population pressure on land. Nevertheless, the subsistence farmer enjoys a share
of the product from the family farm which may be equal to her average product
and much higher than her marginal product. Consequently, output can only
increase by introducing changes in agricultural techniques supplemented by a
variety of measures ranging from credit, fertilizers, improved sced varieties,
improved technology and extensive services.

The MP of non-durable capital was found to be 4.6923 in Kagara, -0.0248
in Kuta, -0.0533 in Gunna and 0.2956 in Tegina. The non-durable capital MP for
Kagara and Tegina are positive, indicating positive contribution to productivity.
Results of this nature point us to where we need improvement, Kuta and Gunna
MP's are negative, pointing to the fact that capital is a limiting factor in improved
productivity in the study arca.

Durable capital was also limiting because three of the selected villages had
negative MP's. These are Kagara, -0.2496: Kuta, ~0.3430; and Gunna, -0.1116, it
was only in Tegina that durable capital made a positive contribution of 0.2729 to
farm productivity. Tegina is on the main road. It is a growing village and has
imore access to improved farm inputs therefore, the MP of capital is positive.

The data for all the villages were combined and analysed as one. The results of the
marginal productivities of the combined resources became positive as presented
below.

MPxy = 1.3148; MPx2 =0.7295; MPx3=13281; and MPx4q=1.2214

The improved results seem to suggest the pulling of resources together for
more effective results. This agrees with the current discussion in development
cconomics of helping the small farmers form co-operatives so as to benefit more
from improved resources. This also agrees with the economic theory ol allowing
all resources to be variable in the long run so that output may expand. In the sense
used here, individual villages have not changed the amount of resources but have
combined them o make them larger. MPxy, MPxa, MPx3 and MI'x4 arc above
unity in this combined analysis. But the MPx2 is less than unity, meaning that

labour causes total product to increase but not by as much as the other three
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resources. With the improvement of the results because of the analysis of the

combined resources, it is suggested that efforts should be stepped up to encourage
the formation of women's co-operative in the state.

The yardstick for measuring resource productivity is their marginal
productivities. In the preceding analysis we have considered the marginal
productivities of resources used in the study arca. The results revealed that land
Mi”s in Kagara and Guinna were negative. Economic theory explains that
overcrowding on land could result in negative returns. This explains why the
labour MP's in all but one village are all negative, revealing excessive use labour
on the cultivated land. These findings point to the fact that women' work in
agriculture should form part of a mare comprehensive labour policy.

Specifically, women should be assisted through training o increase their
productivity. To this end, it is suggested that substantive economic reforms at the
national level, backed by strong political will, are required to end diserimination

against women whosc problems have remained largely unarticulated.
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This figure for 1996 is obtained from the questionnaircs filled by the

villagers, for other years it was estimated from the farmers by discussing
wilh them as to what was the value of capital input in thosc ycars. This

figure is then compared with cost of these items as presented in the

commodity price magazine. We then picked the most appropriate. Sce the

conunodity price magazines, all editions between 1984 to 1996, o

21 Estimation l.lerc means obtaining the figure by interviewing the farmers
about how many tools or larm implements uscld that ycar and then multiply
the figure by the cost in that year. See also commodily price magazine,
1984 to 1996.

'_ 3 Sce commodity magazine, all editions, 1984 - 1994,

R2/R _Mean S‘quarc (Model) |
—(1-1{2)/[:1-(1{-1)] Mean Squave (Lrror)

< " where
. = Sample size
R = number of terms in the ﬁwdcl e
RL_]ccnon rcglon F>Fg, withR numerator dcgrccs of frecdom and

[n - {R+1)] dcnomumlor dugrbcs of liccdom
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5.1 Summary of Main Findings

This thesis has examined the issue of capital use in farming for rural
women in Niger State as a case study. In this section, summary of the main
conclusions of the chapters is presented.

Capital use in farming among women of Niger State has been studied with
respect to personal characteristics such as education and age. Using descriptive
statistics the capital resource in the study area is found to have an inverse
relationship with the ages of rural women. That the young and middle women
have more than one occupation which can allow them to save and invest this
money in the farm process. The level of education of rural women shows low
literacy rates. Formal cducation was acquited by a very small proportion ol the
sampled women, while Qura'nic education was the most common type which was
attained by over three-quarters of the rural women studied. Educational standard
of the sampled rural women had a close relationship with the nature ol capital use
in farming in the study villages, The large majority who did not acquire any
formal education acquired only traditional skills learned informally. In general, it
has been observed that farming activity was combined with various other non-
[arming occupations.

An inventory of capital goods reveals that the value of farm capital goods
held per rural woman in the four villages is about N103.35. FFarm buildings and
fertilizer together, account for only 15 percent of this, while tools and equipment
account for 84 percent. Morcover, the imputed expenditure on capital goods by the

rural women was only N34.03.  The situation is indicative of low capital
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invesiment c_speciall;y il; the cii:‘cclic;n (.)i'..lab(.).l:lr-SEl.Villg dumblc c'qu.i.'pr.nc.n.t Izmd
improved storage facilities. |

. This thesis, tested 2 null hypothesis which stated that capital resource usc
dees not contribute 1o productivity of rural wonmen in Niger State. The hypothesis
was tested using the t-statistics, The results of the tests were mixed. The null
hiypothesis, in Kagara and all sclected villages combined, were _accepl.c:d and it was
concluded that X3 and X4 made no significant contribution to produlcl'ivily‘ But
they made a significant contribution to prbducti’vity- in Kuta and Gunna and Fegina.
These mixed resulls suggest that rural women in Niger State use small amount of
capital which makes minimal contribution to productivity. This gous to prove that
oppm'lunitics_ cxists to improved productivity by injecting ore capital in the study
o o S o . .

The productivity function results showed that all the regeession coclficients for

©° Kagara are positively linked 1o output (Y). Dutable capital coclficient (X3 ) proved

to he greater than any olher coctficient i all the selected villages, tiwlicating that -

Lo

X was contributing more fo lotal output than any vurable in the regression.

equation. Kagara results indicate that farming (cchuique is capital infensive as

adjudged by its capital coetlicient.
The regression coefficient in Kuta were all positive and the labour cocfficient

was Jarger. This means hat produetjion technique in Kula was labour-intensive,

Kutat restlts fend support (o our conclusion on nudi hypothesis results that there is

low capital utilization in rural Niger State by women,

Tn Gunna village the labour coelficient was greater than all the three others put

together. Judging [rom the larger labour coeflicient, it was concluded that Gunna's

. technigue of production was labour-intensive,

Lo [,
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Tegina's Jabour regression coelticient was also larger than those of the other
variables, The farr industry in Tegina operates a laboui-intensive technique as
reflected by its higher labour coeflicient.

The results of all villages combined was greater, and showed that lubour
coefficient was also greater, indicating a labour intensive technique. The fact that
all but one village results operated labour-intensive techniques, signifies the
limited use of capiial in the study area in farm industry by wonuen. |

in the Cobb-Douglas production function, parameter "b," is a symbol for
el dciency and it is one of the factors that determines resources productivity.

Table 4.13 shows that all efficiency paramieter esti.ates 2¢ positive and
suggest thut ull the resources uscd in production process have the potential of
raising productiviiy levels in the study area.

The study considered the marginal productivities of resoumices used in the
selected villages of Niger state. The results indicate poor performance of these
resources 1o output growth. The MP for non-durable capital was positive in Kagara
and Tegina, indicating positive but small and limited contiibu.ion to productivity
int! - study area. Durable capiial was negative everywhere else. indicating that it is
a limiting factor to improving productivity in the study arca.

Marginal productivity of labour was low and negative in some villages. The
Jow and negative MPs sugoest poverty and population pressure on Jand in the
study arca. Negative productivity is a sign that output is diminishing as more
inputs are used. The only way 1o change the situation is to cLange the technigues off
productioa. This is why the study suggests suj, lementiag the existing techniques
with a variety o ncasures ranzing from credit, fertilizers, improve 1 seed varieties,

improved technology and extension services.
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5.2 - Conclusions and Policy Implications

Implicit in the results is the need for increased use in both durable and non-
durable capital inputs.  With respect to durable capital inputs, the situation would
imply replacing the traditional hoe, knife, ete., for more efficient equipment.  In
this regard, the use ol some form ol mechanization and of more sophisticated
storage facilities are suggested,

With respect to non-durable capital inputs, the new input should be in the
form of proven biological inputs such as high yiclding sceds and planting
materials. There is also the need 1o stimulate the rural women's interest in the use
of fertilizer and chemicals,

Al this juncture, it will be pertinent to make some suggestions which night
help make women perform a more productive role in rural development:

(a2) Modern mechanized technique as used m the developed countries is
beyond the reach of rural women.  An acceptable mechanization
policy should encourage the adoption of simple tntermediate hand-
moved or animal drawn farm implements like ploughs, harrows and
planters.  The use of such simple implements should alleviate the
drudgery which the use of the traditional hoe and knife endangers
and lead to better tillage and increase in farm size.

(b) The adoption of the new inputs suggested above may never
materialize if the women should rely solely on their low incomes for
investible funds. There is. therefore, the need to establish sources
ol casy access Lo credit facilities.  These should, in most cases, be
in kind and channelled through co-operative orgamzations

(¢) Women should. by right, have access to available resources for
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self-improvement and the improvement of society.  In  this
connection, they should be given the opportunity for both formal
and non-formal education.

Since a very large proportion of small-scale cultivators in the rural
arcas are women, special attention should be given (o them. There
is. therclore, the need for rural women (o obtain training in
agricultural production through cooperative socicties and should
have access o extension services.

They should be encouraged into co-operative societics, in order that
they might benelit from government programmes for Co-operatives.
They should also be encouraged to go into rural cralls and women
oriented community programmes such as those organised by the

family support programmes of government,
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APPENDIX
Dlarginal Production of factors

I Kagara
Y = by Xibl x,b2 XSM )(4[;--!

MPx{ = Y/X] = (bg X D1 Xob2 X3b3 x,;bdyx
MPyy = ho(x]bl-l .'\’2[7'2 X31J3 X.]l"*)

= 1.92 (1219.70.112-14368 0.152  1251.50.096  1430.50.581)
1.92 (1219.70-888 4368 0-152 1251 50.096  1430.50.581)
= 1.92 (-0.888 log 1219 + 0.152 log 4368 = 0.096 log 1252.5 + 0.581 log 1430.5)
1,92 (-2.7406 + 0.5533 + 0.2974 1 1,8333)
= 1.92 (-0.05665) = -0.1086
MPxg = Y/X = (bg X P = Xob2 - X4b3 - X, bdy/xy
MPxa = 1,{)(){1131 )(:1':2 X.“wh" X‘;h‘t}
= 1.92 (1219.70. 112 4365 0:152-1 1251 .50.096 1430.50.581)
1.92 (1219.70.112 43680845 1251.50.090  1430.50.581
= 1.92 (<0112 log 1219.7 + 0.848 Lo, 4368 = 0,070 log 1252.5 + 0,581 logl451)
- 1.92 (- 0.6015)
=-1,1549
MPx3 = Y/X = (bg X1Pl = Xob2 - X33 - x bdyx4
MPx3 I‘U{thl Xzbll X4b3-1 x4lvl_\
1.92 (1219.70-112 4268 0.152-1 1251 50.096-1 143¢,50.581)
1.92 (0.112 log 1219.7 4+ 0.152 log 4368 - 0.096 log 1252.5 + 0.581 log1430.5)
= 1,92 (0.3457 + 0.5533 - 0.2074 + 1.8423)
= 1,92 (2.4439)
= ¢.,6923 _
MPxgq = MPx3 = Y/X = (by X101 - XobP2 - X3b3 - X Phyxy
MPx h“{‘\'[l)l leﬁ _\'Ahf"r Xy 41y
192 (1219.70-112 43680.152 125150096 1430.5-0.581-1)
1.92 (1219.70-112 43680.152  1251,50.090  1430,5-0.419)
1.92 (0112 Jog 12197 10,152 Jog 4368 4+ 0.096 log 1252.5 - (L4119 log 1430.5)
1.92 (0.3457 + 0.5533 - 0.2974 + 1.3221)
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= 1,92 {-0.1248)
=-0.2496
Kuta
Y = by thl xzh'.l ;(3{)3 x4h4
MPx) = Y/X| = (bg X1 P! X5b2 X303 xbdyx,
MPxp = by (X P1-1 X,b2 x4b3 X4b4)
2.00 (11950.107-1, 47670.482. 1221 50.132. 17(,2(}.174)
=2.00 (1 195-0.893 . 47670.482 . 1221.50.132. 17620.174
2.00 (-0.893Log1 195 + 0.482Logd4767 + 0.132Log 1221.5 + 0.174Log1762)
=2.00 (-2.7481 + 1.7729 + 0.4075 + 0.5648)
=2(-0.0028)
== 0.0058
MPx2 = Y/X = (bg X{P1 - Xob2 - X4b3 - x;bdyx,
MPxa = b (XPI X502 X33 X404
= 2,00 (11950107, 47670.482-1 . 1221 50.132.. 17620.174,
2(0.107Logl 195 - 0.518Logd767 + 0.132Log 1221.5 + 0.174Log 1762)
= 2(0.3293-1.09053 + 0.04075 + 0.5648)
= 2(-0.6037)
= 1.2074
MI’x3 = Y/IX = (bg X b1 - Xob2- X503 - x4bdy/x4
MPx3 = by [X[M thl X3b3-1 x,bd)
=2.00 (1 1950.107, 47670482 . 1221.50.132-1 . ]7(,2[1.174)
=2(0.107Logl 195 + 0.482Log4767 - 0.868Log 1221.5 + 0.174Log 1762)
= 2(0.3293+1.7729 - 2.6794 + 0.5648)
=2(-0.0124)
=-(.,0248
MPxy = MPxg = Y/X = (bg X{P1 = Xob2 - X3b3 - x4bdyxy
MPxyq = by (Xbl X,b2 x3b3 x,b4-Ty
2.00 (11950.107, 47670.482 . 1221 50.132 . 17620.174-1)
-2 (0.107Log1195 + 0.482Logd 767 + 0.132Log 1221.5 - 0.826L.0g 1762)
2(0.3293 + 1,7729 + 0.4075 - 2.6812)
2(2.5097 - 2.6812)
=2 (0.1715)
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==-0.343
Gunna
Y =by XPl X5b2 x4b3 x4h4
MPxy = Y/X| = (bg X P! Xob2 X33 XqPhyxy
MPx| = bg (X P1-1 xzh'.l x3h3 X4b4)
1.99 (1145.50.105-1, 44820.544 . 1191 70.121 . 12750.1 19
= 1.99 (1145.5-0895, 44820.544 . 1191, 70.121 . 12750.1 19)
1.99 (-0.895Log1145.5 + 0.544Logd4482 + 0.121Log 1191.7 + 0.119Log 1275)
1.99 (0-2.7378 + 1.986 + 0.3722 + 0.3695)
1.99 (-0.0096)
= -0.0192
MPxs = Y/X = (b X]l)l E Xghj - th?l - X-IM)"‘XE
MPxs = bg g_}(ihl X5b2 X;b3 };4134}
1.99 (1145.50.105, 44820.544-1 . 1191,70.121 . 12750.119
1.99 (1 145.5-0895, 4482-0456 . 1191 .70.121 . {2750.] |‘J]
= 1.99 (0.105Log 1 145.5 - 0.456Log4482 + 0.121Log 1191.7 + 0.119Log 1275)
=1.99 (0.32119-1.6650 + 0.3722 + 0.3695)
1.99 (-0.6211)
=-1.1982
MPx3 = Y/X = (by xlhl - ,\'21‘2 - )(Bh?a - X4h4)!’){3
MPx3 = by ('thl xzh_’. x3h3—l X4h4')
= 1.99 (1145.50.105, 44820.544 . 1191 70.121-1 . 12750.119)
1.99 (1 145.5-0895, 44820.544 . 1191,7-0879 . 12750.119)
1.99 (0.105Log1 145.5 + 0.544Log4482 - 0.879Log 1191.7 + 0.119Log 1275)
1.99 (0,321 19 + 1.98064 - 2,7039 + 0.3695)
1.99 (0-0).268)
-0.00533
MPxy =MPxy = Y/X = (b Xy Pl - Xob2 - X33 - xbdyx,
MPxgq = by (X0l Xob2 x5b3 xbd-1y
199 (1145,50.105, 4420544 . 1191 70.121 . 12750.119-14
= 1.99 (1145.50.105, 44820.544 . 4 191.7-0879 . 12750.88 1,
199 (0.105Lop 145,54+ 0544 Logdd82 + 0121 Log 1191.7 - 0881 Log 1275)
1,99 (0.105Log L 145.5 +1.986 + 0.3722-2.7359)
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= 1.99(0.105Log1145.5 +1.986 + 0.3722-2.7359)
=1.99 (-0.05611)
=0.1116

Y =bg Xbl X5b2 x4b3 X4b4
MPx] = Y/X| = (bg X Pl Xpb2 x3b3 x,bdyx
MPx| = b (X111 X,b2 x;b3 X4b4)

1.44 (1 1670.169-1, 41250.498 . 1180.70.117 . 12750. l‘)2)
=1.44 (1167-0.831, 41250498 1180.20.117 . 12240.194)
-1.44(-0.883Log 1 167+0.498 Log4125+0.17Log1180.2+0.194Log1224)
=1.44(-2.5486+1.8005+0,3594+0.5990)
=1.44(0.2102)
=0.3027
MPxg = YIX = (b X{P1 = Xpb2- X4b3 - x,bdyx,

MPx> = b{}(X]b] ng‘?' X3b3 )-;4[14)

= 1.44 (11670.169, 41250.498-1 . 1180.70.117. 12750.192y

= 1.44 (1 1670.169, 4125-0.502. 1180.20.117. 12240.194y
=1.44(0.16YLog1167-0.502Log4125+0.17Log1 180.2+0.192Log1224)
=1.44(0.5183-1.8149+0.3594+0.5990)

=1.44(-0.3373)

=-0.485

MPx3 = Y/X = (bg X|P1 - X5b2- Xx3b3 - X4la4);x3

MPx3 = h{}{x]hl xzbl _\'3113—] x4h4)

- 1.44 (11670.169, 41250.498. 1180,70.117-1 . 12750.192)

1.44 (1 1670.169, 41250.498 . 1180.2-0.883 . 12240.194
“1.44(0.169Log 1 167+0.498Log4125-0.883Log1180.2+0.192Log1224)
=1.44(0.5183 + 1.8005 - 2.7125 + 0.599)
~1.44 (0.2053)
=(0.2956
MPxgq = MPxgq = Y/X = (bg X Pl - Xpb2- X3b3 - Xx,bdyxy
MDPxq = by (X bl x,b2 x3133 X4h4-l)
= 1.44 (11679-169, 41250.498. 1180.70.117 . 12750.192-1
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= 1.44 (11670-169, 41250.498 . 1180.20.117 . 1224-0.8006y
=1.44(0.169Log1 167+0.498Log4125+0.117Log1180.2-0.806Log 1224)
=1.44(05183+1.8005+0.3594-2.4887)

1.44(0.1895)

=0.2729

All Villages together
Y = by X;bl x,b2 x3b} X4b4
MPx{ = Y/X| = (bg XDl X,b2 X;b3 X4[’4),’X1
MPx1 = by (X{P1-] X,b2 x3b_“a X4h4)
= 1.02 (47269-283-1, 177890.546. 46060.0646 58600303
- 1.02 (472670717, 177890.546. 46060.0646 58600.363)
1.02(-0.717Log4746 0.54Log17789+0.0646Log 4606+0.363Log5860)
=1.02(1.2890)
=1.3148
MPxg = Y/X = (by XDl - Xpb2 - X3b3 - x,bdyx,
MPx = b (X P1 Xab2 X503 x4bdy
1.02 (47260.283, 177890.546-1. 46069.0646 ssau“ 363)
- 1.02 (47269-283, 17789-0.454. 46060-0646 .58600.363)
=1.02(+0.283-Log4746-0.454Log 1 7789 +0.0646Log 460610.363L.og5860)
=1.02(1.0404-1.9295+0.23+1.3677)
=1.02(0.7152)
-0.7295
MPx3 = Y/X = (bg X{P1 - X502 - X303 - x4bdyxs
MPx3 = h(](X]l’l thf’, );31)3-1 X4h4)
1.02 (47269-283. 177890.546. 46060.0646-1 .58600.363)
1.02 (47260.283, 177890.546. 46060.0640 .58600.363)
1.02(10.283-Logd7406+0.540L.0g1 7789-0.93546L.og 4600+0.363L.0og5860)
=1.02(1.040442.3206-3 4266+1.3677)
=1.02(1.3021)
=1.3281
MPxg = MPxg = Y/X = (bg X101 = X5D2 - X303 - X,b4y/xy
MPx4 = bg (thl Xgl’: X403 x4h4-l}
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= 1.02 (47260.283, 177890.546. 46060.0646 .58600.363-1)

= 1.02 (47269283, 177890.546. 46060.0646 .5860-0.637)
=1.02(+0.283-Log47461+0.546L.og17789+0.2366Log 4606-0.637Log5860)
=1.02(1.0404+2.3206+0.2366-2.4001)

1.02(1.1975)

=1.2214



