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Technical Efficiency of Agricultural Farms

and Capital -Output Ratio: A Study on

Jhansi Division of Uttar Pradesh

Hansa Jain. and Ram Kumar Jha..

Ahstracl

There is no cloubt that the modern technical inputs Iike chentical.fertilizers, inseclicides

and ltesticides, HYV seecls etc. boost Lrp the agriarltural ptodr.rctivity. But if these inpuls are usecl in

ctn ttnbalcutced mctnnet; they ntight clestroy the natural .fertility of the agricultural .fann. The

upplication of these input.s on the.farm depends upon the.farmer s accessibility and affordctbilitv lo

these inptis, irrigation.facilities, technical knowleclge ancl ntttrlieting. The studlt cleals vvilh the

estiltates of/itrnt ef/iciency ancl capital outpltl rctlio in the clistricts ofJhansi clivision in Utlar

Prude.sh taking lhe case ofntargirtol, snttrll and large.farm sizes.

,lhansi tlivision is depentlent on ttgricullure. There is tt vast difference between lhe socio-

econontic condiliozs of.fanner's categories. The sludy is based upon lhe primaty sources ofdaltr

v,hich are collected with the help ofa slruchrred questionnaire and multislage stralified rontlonr

sampling method.

The rechnical e/ficiency is estimated with the help of Cobb-Douglas procluclion.fimction.

Ccrtegor.ies of technicttl efficiettcl,are oblained. Chow test is applied to./ind lhe (lifference in lhe use

o.f inltttts arnong.fttrm categot'ies o.[cli/ferent districls. FLtrther capital otttpul ratio o.f cli/ferent.farnt

sizes is calculated.

The snrdy.fincls that lhe large sizefarnts are technically more fficienl due to the cheaper

crvailabili5t of inputs, irrigation, networking and highty mechanized agriulture. The study

ernphasi:es Ihe neecl Io generate technical knov,letlge, strong iwigation base and a proper nnrlieting

litcitity. The stucly ctlso.focuses on the joint.fat'mingpraclice by marginal.farnrcrs to clecrease the

cupilal oulpul ralio.

I(ey Wonls: Technical Efficiency, Copital Formation, Capital -Otrtput Ratio, Hypothesis,

Ordinary Least Scluare Estimalors
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1. lntroduction
Th. ilcr.uring use of modem techr-rological inputs like fertilizels, pesticides

and manure under the condition of u:rstable inigation are the responsible factors

iol. i,r.r.urlng the agricultural productivity. The labour input accounts for over

iO p.r..n, oitne ciltivation cost ulder ihe traditional rnethod (Rao, 1975)'

The mechalical ilputs like tractor power, threshers, diesel pumps, electric

nlotor.s save lot of time and human labour. These inputs increase the fanner's

and the fann efficiency. As a result, the sutplus laboul coyld be utilized in

,o*. *or. productive activity. Besides the inffease in fann efficiency increases

the production of food gains thus releasing land for cotnmercial crops'

The I1dial econotny is highly diversified in tenns of its geographical' physical

and socio-cultural set up.itt...fot. the technical effrciency is determined not

only by its higher production potential but also by its adaptability to given

physicat, climatic and socio-ec-onomic envilonments' Besides t|e size of lald

froiaingr, fanrrer's knowledge and skill forthe use ofmode'r techliques and

their lelveh of affordability also play an important role'

The pr.oducers are unable to utilize the agricultural production factor at an

optilrum level due to insuffrcient capital and/ or lack oftechnical knowledge

and this influences the yield productivity and thus income of the producers

negatively (Amagan und ori.n, 2001).I(umar etal.,(2004) have described

,tro:, iroprou.ro.nt, inftoductivity come fiom adoption ofnewtechnology and

increasl in the production efficiency. It is well established that the improvements

in efficiency are more cost-effective than introducing new technology ifthe

frodu.e* ur= not efficient in the use of the existing technology (Belbase and
^Grabowski,1985;Shapiro,lg83andDeyetal''2000)'Iftheproducersare

reasonably efficient, tl'",,,,.* irrputs arrd teclrnology would be required to

.nin ,n. prtduction fronti", ,rp*# 1A[ a'd Chaudh ary,1990;Ali a'd Byerlee'

iq9 f l Tie fann .ffri.n.y d'epenAs on farmers' management of allocatio' of

availableilputsto getthemaxirnum output. Therefore, improvementintechlical

efficiency is apotential source offuilherproductiviry growth (Rao et al'' 2003)

and it is also important for the reason that without using the existing teclmology

to its fullpoteltial, embarkingonintrrcducingnewteclnologies isnotmeaningful

(Kalirajan et al., 1996).
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2. Concept of Economic Efficiency
Farrell, M. J. (1957) divided the measure of economic effrciency into two

conlponents namely (1) technical efficiency, and (2) the price efficiency'

Technical efficiency refers to the proper choice of production function by the

farms on agricultule. Price efficiency refers to the proper choice of input

combination.

Technical Efficiency is purely an engineering concept. Accolding to Henderson

and Quandt ( I 97 1), "the production ftinction differs frorn the technology in

that it pre-supposes technical efficiency and states the maximum output

obtainable fiorn every possible input combination. The bestutilization of every

particular input cornbination is a technical note on econolnic problem. The

selection of best input combination for the production of a particular output

level depends upon input and output prices, and it is a subject of economic

analysis". Technical efficiency is very important because every fanl would like

to use a 'best' rather than 'average' practice indicating the acceptance of best

technology. Howevertechnical effrciency is detenninedbyr-nanagerial ability,

soil fertility, clirnatic conditions, socio-economic status, market conditions,

incentives, price subsidy and price protection, etc. A farm is known as

technically rnore efficient if it produces a large output than others consistently,

using the same level of inputs that the other fanns use (Raju, 1987).

It is a well known fact that price efficiency tnaximizes net income or profits.

This is possible when the value ofrnarginal product of each variable is equal to

its input price. If we consider two fanns processing equal technical effrciency

having different levels of price or allocative efficiency than the one with the

liigher profit or net income is relatively more price efficient than the other

(Raju, 1987).

A technically efficient fann need not be a price efficient and vice-versa. The

fanl with hi gher profi ts rnay be relatively more ef fi cient but does not and should

not necessarily be a technically or allocatively more efficient than others @anell,
1957). The degree of superiority in one type of efficiency rnay out weigh the

inefficiency of the second type and receive higher incomes. If the farrn is

technically efficient, it would have a lower capital output ratio. The technical

efficiency increases the rate of capital fonnation andvice versa.

J
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3.Important Studies on Farm Efliciency
Bansil (1969) rnentioned flrat flre efficiency of agricultLral production is directly
related to the increasing use of inputs like improved seeds, fertilizers, pesticides,
etc., and consider that the amount spent on these items is a part of capital
fonnation. According to him, out of the cunent incorne ofthe agricultudsts, a

ceftain portion is set apart for expenditure on manures, feftilizers, etc., this
should be treated as a paft of capital fonnation. Besides investment in
agliculture, land development, soil conservation, rural roads, agricultural
machinery storage and other items are irnportant ingredients ofcapital fonnation,
the retum fi om which is expected over a period. He also emphasized on including
the investment made on research, education and technical training for the
development ofhuman capital since this increases efficiency ofthe operator
leading to increase of output on the fann. Desai ( 1 969) has divided capital into
two groups and tenned as durable capital (i.e., fann equipments, machinedes,
inigation, cattle, cart and fann buildings) and non-du'able capital (i.e., working
capital rurder which investment is made on seeds, feftilizers, fann yard manure,
irisecticides, irrigation, hiredhuman labour, traction labour; field and expenses
on rnilch animals, etc.) in agriculture.

Glrose (1969) classified the invesfinent outlay into two groups: (1) variable
capital and (2) fi xed capital. The fonner includes the expenditure on cun ent
production inputs, such as seed, fertilizers and manrues, pesticides, water and
hired labour: The later includes expenditure forthe acquisition ofland, livestock,
tools, equipments and machinaries and also expenditure on construction of
house and buildings and land improvements including irrigation work.

According to Mwakalobo (2000), the model Qi= AXur ...e,', provides a

compromise between an adequate fit of data, computational feasibility and
sufficient degree of freedorn for statistical testing. It facilitates the estirnation of
the marginal resource productivity at the mean level, efficiency measures and
the computation ofretums to scale. He described thatthe technical efficiency
evaluates the fam's ability to obtain flre rnaxirnum possible output fiom a given
set of resources. A fanner is said to be technically efficient if itproduces as

much output as possible fi'om a given set of inputs or if it uses the smallest
possible amount of inputs for given levels of output and input rnix.



Technical Efficiency ofAgricultulal Fanns and tal -Output Ratio

Dimelu et al., (2009) have used the Cobb-Douglas functional form with

stochastic frontier production to estirnate the technical efficiency of the

Cocoyarn farmers. Armagan and Ozden (2001) followed the conventional

Cobb-Douglas production frrnction to determine the relation between the gross

production values obtained as a result ofproduction of selected products and

ihe inputs used. With Cobb-Douglas production function, the production

flexibilities canbe detenninedandthereby itfacilitates calculation ofthe input

use rates of the enterprises. In addition, it is also effective in detennination of

income based on scale. Thus, it introduces a different point ofview about the

productivity concept of the enterprises and determines the input use efficiency

putting forth the function of the outputs obtained based on the inputs used' In

o.a.rio evaluate the efficiency of the fanns in Uttar Pradesh and Punjab,

Saine (1969) has used the production flinction approach. He evaluated the

allocative efficiency of the fanner by cornparing the rnarginal product of the

input factor derived frorn the estimated production elasticity parameters with

their respective costs. He used the gross value of crop output (in Rs') as

dependentvariable and land, human labour, bullock labour and expenditure

on (a) rnanures andpesticides, (b) irrigation charges as independentvariables'

FIe concluded that farmer's were ratiotlal in the use of their resources'

Sahota (1968) in his article has attempted to evaluate the efficiency of the

lndian farmers in allocating their available resources among different production

alternatives by estirnating Cobb-Douglas production function for different clops

and farm sizes across different states in India. Tliis is a disaggregative study

and he was very careful in the use of econotnetric nethods. However, the

rnair-r lirnitation is the use of average data. In his study he concluded that "it
wouldbe diffrcultto defendthe often advanceCassertions thatthe lndian fanners

are tradition ridden and not rational and economizers or that marginal product

of labour is zero". Dey and Rudra (1976)using Cobb-Douglas production

fturction tested the hypothesis that Indian farmers are rational in resource

allocation. They rejected the hypothesis of profit naxirnization under Cobb-

Douglas production function. Their rnain concem is the relative production in

which labour and material inputs are used. Hati and Rudra (1973) have

attempted to consffuct an inclex ofteclrnical efficiency and index of allocative

efficiency and calculated marginal product of the inputs. Regarding technical

5
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efficiency they found that many of the farms (about 60 percent) produce less

than 40 percent ofthe output produced by efficient fanns using the same level
of inputs. However regarding allocative efficiency they could not conclude
finnly that fanners were allocating resouces optimally.

4. A Glance at Jhansi Division in Uttar Pradesh
Jliansi division lies approxirnately between24042'and 26080'Nortli Latitude
and 78028' and79025'East Longitude. It consists of three districts, i.e., Jhansi,

Lalitpur and Jalaun. It is really not only the heartland but also heart shaped

division of India. It is bounded by district Beena in the north, district Sagar in
the south, Tikarngarh and Chhatarpur districts in the east and Shivpuri and
Guna districts in the west. The geographical area ofthe division is 14628 Sq.

Kms.

The physical structure of Jhansi division is generally rocky. River Betwa is
lifeline of the Jl-ransi Division. The soil liere is developed frorn the Vindliyan
ranges ofrocks which in tliis area are fonned ofgreiss, granite, quartzite and

at tirnes sandstone, limestone and slate. The soil is divided into two broad
categories: 1. Black and 2. Red. Inigation facilities are good in Jhansi division.
It has many dams for irrigation and for other purposes. Some of them are

Patharai, Dongari, Lechura, Sukama-Dukarna, Parichha, Saparar, Govind
Sagar, Shahjad, Jamani, Rohani, Sajanam, Rajaghat, and Mata Tila. Prior to
these, the main source of inigation was masonly wells which used to be built
by the fanners themselves and 93 percent inigation used to be done by these

wells only. The initiation of canal system had decreased the importance of
tliese wells.

Jhansi Divisionishighlydependentonagricultwe. Thewatersupply is sufficient,
so the fanners practice double cropping. The rotation of crops and mixed
sowing are also carried out. The system oftillage is prirnitive. The fanners are

usingboth oldandnewimplements in cultivation. There aretwoprincipal crops:

(i) The kharif season i.e., the surnrler crop (from May to October) like rice,
maize,kodon, jowar, soyabean, etc., and (ii) The rabi season i.e., the winter
crop (fi'orn Octoberto March) like wheat, gram, peas, barley, sesamurl, linseed,
rapeseed - mustard, etc.

A glance at Jhansi division in Uttar Pradesh in table- 1 shows that Jhansi division
contains about 2.5 percent of the population of the state. The density of
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population in Jhansi division (287) is much less as comparedto the state average

(689). As compared to 1991, the density ofpopulation has increased at division

and state level. The sex ratio in the whole state is only 898 which is highly

unfavourable though it has increased from 876 in 1991 to 898 in 2001 . It is

only 867 in Jhansi division which is very disappointing. The sex ratio indicates

the poor status of women in the society. Literacy rate is also very poor in

Jliansi division (60.gzpercent) as well as in Uttar Pradesh (57 .36 percent).

Fernale literacy rate is only 45.04 percent in Jhansi division and42.98 percent

in Uttar Pradesh.

Social backwardnessr in Jhansi division is 29 percent which is high as

cornpared to Uttar Pradesh (21.21percent). The work participation rate in

Uttar Pradesh is very poor (32.6 percent) tliough a rnarginal increase of 2'87

percent is observed in 200 I as compared to 199 L But the wofk participation

fate has decreased in Jhansi division frorn 31 percent in 1991 to 27 percent in

2001. Same is the case with rural and urban work participation rates. It seems

that the work opportunities are decreasing in Jhansi division and people are

moving out for livelihoods. Ifwe look at the condition ofagricultural labourers

ald cultivators it can be seen that in Jhansi division, the percentage of cultivators

to total work force has decreased from 60.1 percent in 1991 to 52.8 percent

in 200 1 and that ofagricultural labourers has decreased frorr 1 8.2 percent in

1991 to 12.5 percent in 2001. In Uttar Pradesh, the percentage of agricultural

labourers has increased frorn I 8.94 percent in 1991 to 25. I percent in 2001 .

This might be either due to the availability of opportunities in non-fann sector

or insuffr cient agricultural productivity.

5. Methodology
5.1 Data Collection and SamPling
The study is based upon the prirnary sources of data that are collected floffr

the Jhansi, Lalitpur and Jalatur districts of Jhansi division of Uttar Pradesh' A
pre-tested questionnaire was used to collect the infonnation from fanners of
inarginal, small and large fann sizes. A multistage stratified randorn sampling

rnethod was used. Depending upon the soil type, one block was selected fi'om

I Social backwarchtcss is rncasurcd in tcrnrs ol pcrccntagc ol schcdr'rlcd castc aud schcdulcd tribc

population.
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each district. The field survey was conducted in the two villages of each disflict
for the year 2008-09. The sample design is as follows:

Districtr Blocla SoilType Selected Villages Farnrem Categories SampleSize

Jhansi Babina Red Soil

l. Dikouly

Marginal(rp to 2.5 acre lard) 25

75Small (> 2.5 acre land to 5 acre land) 25

Large (> 5 acre land) 25

2.Nayaklrcda

Marginal (up to 2.5 acre land) 25

75Snrall (> 2.5 acre land to 5 acre land) 25

Large (> 5 acre land) ?5

Lalitpur Jaldrora RakarSoil

l.Kalyanpua

Marginal (up to 2.5 acre land) 25

75Small (> 2.5 acre land to 5 acre land) 25

Large (> 5 acre land) 25

2.Janrommaphi

Marginal(up to2.5 acre land) 25

75Srnall (> 2.5 acre land to 5 acre land) 25

Large(>5 acrcland) 25

Jalaun Madhogat KabarSoil

l. Kursenda

Marginal(rp to2.5 acre land) 25

75Small (> 2.5 acre landto 5 acre land) 25

Large (> 5 acre lzurd) 25

2. Rupapur

Marginal(up to 2.5 acre land) x
'75Small(> 2.5 acre landto 5 acrc land) 25

Large (> 5 acrc land) 25

ToalSarrple Size 450
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5.2 Selection and Measurement of Variables
In order to explain the variations in total agricultural output in the selected

regiorl, tlie following variables are selected:

DependentVariable : Gross Output (Y)
The gross output or returns have been defined as the sum ofgross output of
each crop (in Rs.) at their respective market prices inespective of being

consurned, sold ormaintained in the stock. In the present study, the output is

converted into rnonetary tenns by rnultiplying the physical quantity produced

with their respective prices prevailed during 2008.

lndependent Variables

(a) Investment on Land Preparation (X,) :

Operational I'roldirig is an imporlant detenninant ofthe fann size. Before sowing,

it is prepared with suitable number of ploughing according to the concemed

crop and soil requirement. In order to detennine the total investment on land

preparation, the investment incurred on both rabi and khadf seasons is taken

into account.

(b) Investment on Irrigation (Xr) :

It is calculated by surnrning up the various expenditures incured on irrigating

tlre land during the year 2005.It also includes labour cost and diesel cost.

Variables X, and X, also include rental value of tractor, diesel pump sets,

thresher, trolly, cultivator etc. which are used for land preparation and irrigation.

The actual value of these machines is not included as most of the farmers use

it on rent.

(c) Miscellaneous Investments (Xr) :

Miscellaneous investment includes expenditure on fann irnplements, draft

animals, tlueshing and labour costs.

(d) lnvestment on Seeds (X) :

High Yielding Variety (HYVs) of seeds is the important part of modern

technology. Due to their different varieties, investment on seeds is calculated

on the basis of actual quantity of seeds utilized on the farm rnultiplied by the

respective price of the concemed crop. The value of owned seed has been

irnputed on the basis of local prices prevailed at the time of study.
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(e)Investment on Farm Yard Manure, Fertilizers and Insecticides and
Pesticides (X.) :

FannYardManure (FYM), fertilizers and insecticides andpesticides are critical
inputs in agricultural production. They nourish the soil and protect the crops
fiorn the insects and pests, which enhance the agricultural production. AJ a
result, productivity of agriculture is boosted up even in the short period. The
continuous use of land foragiculture severcly deteriorates the fertility of soil.
Therefole, tliese inputs, alnong others, are the most important inputs for
increasing agricultural productivity. The physical quantity of fertilizers arid
insecticides and pesticides used on the fann were multiplied with their
respective rnarketprices atthe time ofsurvey. The value ofFyM is evaluated
at the irnputed price actually prevailed in the study area.

(f) Proportion of Family Members having Education up to primary (Xo) :
Education plays an impoftant role in decision making. Now a days, vadous
govemrnent and non-govemment olganizations are involved iri providing skill
to the fanners to raise the agricultural productivity. Apart frorn this, various
parnphlets and hoardings are also used for awareness generation. The
newspapers and radio and television channels add to the knowledge. It can
be said that educated farmers will be able to take the benefits of the capacity
building progranune to the maxirnum extent. Due to the backwardness ofthe
rural area, tlie proportion of farnily members educated up to primary level is
taken into account.

(g) Farm Machinery (Xr) :

The use of fann machinery depends upon the farmer's level of affordability.
There are the fanners who are better off and can purchase their own farm
machinery like tractor, diesel pump sets, etc. There are also the fanners who
cannot afford these machines. They hire it on rent. Therefore, in order to
avoid the inconsistency in the sarnple data, dummy variable is used, i.e., the
fanners who own these machines were assigned the value I or otherwise 0.

5.3 Measurement of Resource Use Efficiency through Cobb-
Douglas Production Function

The Cobb-Douglas production function does notdistinguish between techrical
efficiency and allocative efficiency (Sampath, r979).It ignores the problern of
technical efficiencyby assumingflratall the teclmiques ofproduction are identical
across fairns and as such it assumes that each fanner is technically efficient,

l0
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which many a tirne is untnte (Jayarani etal.,1992). The frontier production

function definespotential outputthat canbe producedby afaim/ firmwith the

given level of inputs andtechnology. This functionisbuiltaroundthe concept

of .ffi.i.n.y adducedby Fanell (1957). Timer (1971) operationalised the

concept of irnposing a Cobb-Douglas type specification on the frontier and

evolv;d an output based measure of efficiency. In the present study, the Cobb-

Douglas type of production function in the fonn of Ordinary Least Square

(OLS) estirnation is specified as:

Y i= ./'(X)eiui
or

LnY, : Lngo+$tLnX1, + BrLnXr, + BrLnXr, + BoLnXo,

+ $rLnXr, + p6Lnx6i + p1xli + ui (I)

Where,

Y : Total Annual Agricultural Output (In Rs')

X,,: Investment on Land Preparation (In Rs.)

X, : Investtnent on Irrigation (In Rs.)

X, : Miscellaneous Cost (It includes Investrnent on DraftAnimal, Threshing

and Labour cost, Phawada, Gaithi, I(hurpi, Hansiya) (In Rs.)

Xo = Investment on Seeds (In Rs.)

Xr, : Investment on FYM, Fertilizers and Insecticides and Pesticides (in Rs')

Xo,: Proporlion of Farnily Mernbers having Education up to Prirnary level

X, : Fann Machinery (Durnmy variable, Owtt: l, otherwise : 0)

U, : One Sided Enor Tenn Used to Estimate the Technical Efficiency

Fu: IntercePt

F'' F, Fy Fo' Fy Fu' Br: Production Elasticities

In the next step, the OLS estirnators are convefted into Conected Ordinary

Least Square (COLS) estimators. In order to obtain COLS estimators, the

iltercept is adjusted by shifting the function until no residual is positive and

one is zero. This is done by adding the largest error telrn ofthe fitted model to

the intercept, thus yielding the frontier production fixrction (Kumar and Bisaliah,

ll
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1 99 1 ; Greene, I 980; Aigrer and Chu; 1 968; Tirnmer, I 97 1 ; fu chrn ond, I97 4;

Shanna and Sinha, 1995; Jha, 2007). The COLS model is:

Y, = LnBu+BrLnXr, + BrLnXr, + BrLnXr, + BoLnXo,

+ BrLnXr, + BuLnXu, + BrXr, + 0, (II)

LrtY,-(LnF,, + BrLnXr, + BrLnX2, + B.LnXr, + BoLnXo,

* BrLnXr, + p6Lnx6i + BrXT;)

or

0, = LrY,-t GII)
Where,

i : Estir-nated Output per Acre (Potential Output)

U, : Estimated one sided enor tenn used to estimate the technical efficiency

Now,

e0): Ln\ -l(Greater Value o.f 0, + LrF) + BrLnXr, + BrLnX,
-t B1LnX3, + BoLnXo, + BrLnXr, + BuLnXu, + BrXT) 0V)

using the above equation (IV), technical efficiency (TE) ofthe i+h fanri is
derived as :

T'E: exp(-d)
and

Percentage TE: [exp(-U,;1 x tOO M)
In the next step, on the basis ofpercentage TE ranks are recorded for each
fann and one of the fanns has secured 100 pecent which is considered as

rnosteffrcientfam.

(\)
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5.4 Test of Technological Equality: Chow Test

To examine the technological equality between Jhansi, Lalitpur and Jalaun

districts of Jhansi division in Uttar Pradesh Chow Test has been used

(I(outsoyiannis, 197 7). The fonnula is :

F"

I u', ( el ";)l//tw -/
/r, n. 2k

Where,

er2 : Residual sum of squares of firstregion data.

ej : Residual sum ofsquares ofsecond region data.

ei : Residual sum of squares of pooled data (cornbined first and second

regions)

k = Number of parameters including intercept (k : 8)

n, : Nurnber of observations of first region (n, : 50)

n, : Nurnber of observations of second region (n, : 50)

Null Hypothesis (Ho): b, : F,,that is there is no difference in the coefficients

obtained from the two regions. If F.> F, (F calculated value is greater than the

F tabulated value) then the null hypothesis would be rejected and the altema-

tive hypothesis would be accepted.

6. Results and Discussion
6.1 Profile of the Respondents

In Jhansi division, as a whole especially for small and large size fanns, the

percentage of fanners is increasing with age. The maxirnurn nunber of fanners

is found to be in the age group 51-60 years and after 60 years, the number has

decreased. It seerns that during the initial stage oftheirworking age, they try to

findjobs in other sectors. Sometimes the young members ofthe farnily migrate
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for employment. It rnay also be possible that witli the degradation of
environmental condition, the cost of production increases. As a result, the
elderly people also join the ag'icultural work force. For the rnarginal fanners,
the sirnilar situation was obsered up to the age of 50 years. The average
family size is 4-6 mernbers per family, very few of thern were having 7-9
members in the farnily.

The sarnple was randomly selected without taking into consideration the caste

wise and sex wise differences. On the basis of the surueyed fanners it can be

said that the rnajority of scheduled castes (SC) and otherbackward classes
(OBC) are the owners of rnarginal land while majority of general category
famers own large sized land. The surueyed fairners are eaming income both
fi'om the farm sector and non-fanl sector'(Table-2). The livelihood in fann
and non-fann sector is found to be liigh in Jhansi district as compared to
Jalaun and Lalitptu'district. ln Jhansi distict, the dependency is relatively high
on tlie fann sector, while in Jalaun, the dependency is relatively high on the
non-fann sector. The Lalitpur district has almost equal share of fann and non-
farm livelihood. The main source of income generation for all the marginal,
small and large farm owners is from agriculture and allied activities. It is only
forthe rnarginal fanners thatthe conh'ibution ofnon-agricultural activities in
total income is high. Due to less agricultural productivity, they have to depend

on other sources of income. The contribution of agriculture income to total
fainily income is increasingwith increase in fann size (Table-3). This irnplies
that more the agricultural income, less is the dependency on other sources.

The level of education among the respondents (Table-4) is found to be
according to their economic condition. A high percentage of large fam size

fanners (29.30 percent) are found to have achieved education above secondary

level while for srnall and rnarginal fanners, it is only 21.68 percent and I 1.66

percent. About 44.66 percent ofthe rnarginal farmers, 38.50 percent of srnall
fanners and3I.97 percent of large size fanners are literate upto primary level.

Among the surveyed fanners, a total of 252.99 acres land belong to marginal
fanners, 597 .96 acres land belong to srnall farmers and1629.06 acres land
belong to large fanners (Table-5). During the rabi season, wheat is found to
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be main crop for cultivation followed by Br?ffi, peas and masoor. As a whole,

the marginal fanners use about 66 percent of land for wheat cultivation, while

small and large farmers use 52 percent and 51 percent oftheir land forwheat

cultivation. Arnong the surveyed districts, Lalitpur is using the highest portion

of its land for wheat cultivation. The majority of large farmers leave their land

as fallow. This cornprises I 0. 1 3, 1.98 and I 7.53 percent in Jhansi, Lalitpur

and Jalaun districts respectively and 10.25 percent in Jhansi division. The main

reasorl behind this is to regain land fertilify. By keeping the land fallow, the

large fanns could be maintained properly. Due to the rnajor portion of land

under wheat cultivation, the production of wheat is high in the whole Jhansi

division followedby Gram andPeas (Table-6).

For tlie ISarif crops (Table-7), as a whole, more land is used for the cultivation

of Urad followed by moong, tnaize and groundnut. But the district wise

distribution of land does not match with the division. At the district level, in

Jhansi district tlie land under groundnut cultivation is high while in Lalitpur, tlie

landundermaize cultivation is high and inJalarur,landunderUrad cultivation is

high. Accordingly is the production ofvarious crops (Table-8). In the Jhansi

division the production of Urad is relatively high followed by moong,tnaize

and groundnut. At the district level, Jhansi has the highest production of
groundnut, Lalitpur has the highest production of maize and Jalaun has the

highest production of Urad. Apart from the cereals, Jalaun is also producing

sugarcane. Jalaun is the only district in Jhansi division which is the producer of
sugarcane.

The data on income and expenditure on agriculture is also collected from the

respondents (Table-9). The cost inurred by rnarginal farmers on agriculture is

low in Jalaun and highest in Jhansi. The cost incuned by large fanlers is lowest

in Jalaun and liighest in Jhansi. On the otherhand, for all fann size categories,

the income eamed is highest in Jhansi and lowest in Lalitpur. As compared to

other districts, in Jhansi, the marginal fanners are spending more and eaming

more from their farm while the larger farmers are spending less and eaming

rnore from their farm. On the other hand, in Lalitpur, the large fanners are

spending rnore and eaming less. The high expenditure by marginal and small
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fanners on animals indicates their economic dependency on draft animals

(Table- l0). In Jhansi district, marginal fanners are spending heavily on draft

animals. In Lalitpur, both rnarginal and srnall fanners are spending more on

anirnals. The large farmers are spending less amounts oll draft anitnals. This

implies that they are able to practice rnechanized agriculture. In Jalaun distr ict,

the anirnal power is not at all used for agriculture.

Regardingthe expenditure on animal driven irnplernents (Table-11), the total

expenditure by srrall farmers (Rs. 108.15/-) is more than the marginal (Rs.

41.701-) and large (Rs. 26.80/-) fanners. In tenns of percentage, marginal

fanners invest about 60 percent oftheirtotal investment on wooden plough

and 33.81 percent on bullock cart.Large fanners invest 50 percent of total

invesfinent on wooden plough utd42.}4percent on bullock carl. While small

fanners invest 48 percent on wooden plough and 40.50 percent on bullock

cart. The farmers ofJalaun are not using any of the anirnal driven irnplement.

Human driven implements (Table- 12) are used by all the fanners irespective

of the fann size. In tetms of percentage, marginal fanners spend more on

I(hurpi, Phawda and Hansiya while large farmers spend more on Iron Pacha

and small famers spend more on Gaithi and Wooden pacha.

Among the surveyed farmers, the total expenditure on own agricultulal

machines (Table-l3) is maximum fol large fanners. The large fatmers have

enough land size fol security to bonow long tenn loan. This helps them to

purchase agricultuml machines easily. Besides, the use of agricultual machinery

is cost effective for the large fanners. But in the case of small and rnarginal

fanners, those who are govenullent employee or llave dairy fann can pru'chase

the agricultural machines. The large fanners spend lnofe money to purchase

the agricultural rnachines followedbythe small andrnarginal fanners. The loan

is taken rnainly for agricultural activities like purchase of seeds, feftilizers,

insecticides and pesticides, tractof, trolley, thrasher and other instrutnents.

Land preparation is the primary activity of cultivation. It is activated by each

and every famer. The cost varied according to their land holdings (Table- 14).

The ploportion of expenditure on land preparation is almost same for each

fann size.
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The total expenditure incurred on Seeds and crop protection measures iS

according to the fann size. The proportion of expenditure on local seeds is

high as compared to HYV seeds during both rabi and kharif seasons (Table-

15). At the fanners level, large farmers are spending more on lfYV seeds and

small and rnargtnal farmers are spending more on local seeds. During the suwey,

it has been found that the fanners have less faith on HYV seeds. Besides

HW seeds are comparatively costly andthe weatherconditions are uncertain.

Therefore fanners prefer local variety seeds for which they have full knowledge.

The total cost on crop protection includes Farm Yard Manure (FYM),

fertilizers, insecticides and pesticides. FYM and fertilizers are the nutrient feeding

components to the crop and insecticides and pesticides are the crop protecting

components from insects and pests. In technology based agriculture these are

also the essenfial inputs to increase the productivity and agricultural production.

In the selected regions, on all fann size categories, FYM is used once in a

year. They investmore on fertilizers as comparedto insecticides andpesticides

in both the cropping seasons (Table- 16).

The respondents are using wells and canals as the rnajor source of irigation
(Table-17). The wells and canals are rlore colnmon among small and large

farmers while canals are common alnong marginal farmers. Fanners ofJalaun

are mainly dependent on canal for irrigation. The fanners ofJhansi and Lalitpur

are dependent on both canals and wells for irrigation. Very few of the fanners

in Lalitpurareusingnalaforinigation. As shown intable-18, inJhansi division,

out of total expenditure on irrigation, large fanners spend about 76 percent on

wells followedby small (68%) and marginal(60.21%) fanners respectively.

Canal irigation is relatively cheaper. The expenditure on canal ir"rigation by

nrarginal, small and large fanners is 36, 24 and 18 percent respectively. The

rnilch animals are also the source of income for the surveyed fanners. The

income as well as expenditure onmilch anirnals is highest in Jhansi (Table-19).

The marketing expenditure (Table-20) is incurred by all the fanners for the

sale of their produce. Marketing expendifure is more during rabi season as

compared to kharif season. The fanners of Jhansi are spending more during

rabi season as compared to Lalitpur and Jalaun district. On the other hand,
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during kharif season, the farmers of Jalaun are spending more cornpared to

Lalitpur and Jiransi district.

6.2 Ordinary Least Square and Corrected Ordinary Least
Square Estimation

Table-21 shows the results of Ordinary Least Square (OLS) and Conected

Ordinary Least Square (COLS) methods obtained by processing of data with

the help of Cobb-Douglas production function. To estimate the outputbased

technical efficiency (OTE) in selectedregions of different fairn size categories,

OLS method is the first step. With the help ofthis method, residual for eacli

farmer has been calculated. The residual is the estimated detenninistic
production frontier. It is biased and inconsistent. Therefore, an unbiased and

consistent estimate ofthe intercept is presented by rnaking correction, i.e., by

adding the largest positive residual of the OLS residuals. Hence, the estirnates

of the detenninistic production fiontiertnodel are used in COLS method to

find out the teclnical effrciency of each group of selected regions. Then, they

have been ranked according to their percentage (technical efficiency). The

fanner that has 100 percent technical efficiency has been considered an ideal

model for others. It means the contribution of inputs applied fot'cultivation
should not only be proper but should be followed by others. Under COLS

model, the validity ofthe rnodel is irnportant ratherthan the significance of the

individual variables. To judge or estimate the validity of model F-test is

perfonned. Ifthe calculated F-value is found to be greater than its table value,

it should rnean that the model is valid fol calculation.

Table-2 l also shows that the coeffi cient of detennination varies fi om 0. 54 to

0.93. It rneans that the variation in output due to variation in various inputs is

explained between 54 percent to 93 percent. The calculated F-value is greater

than its table value. Therefore, the model is valid for economic analysis.

Statistical significance ofthe pararneters in this estimated model is found witli
the help oft-values"

In the case ofJhansi district, fortnarginal farmels, the parameter of inputs like

X, is positive and significant at 5 percent level of sigrificance and \ and X,
are positive and significant at I percent level of significance. On the contlary
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\ is negative and significant at 5 percent level of significance. For small fanners,

the parameter of inputs like X' X" and Xo are positive and significant at I

percent level of significance. For large fanners the pararneter of inputs like X.,

and Xo are positive and significant at I percent level and X, at 5 percent level

ofsignificance.

In the case of Lalitpur district, for marginal fatmers, the parameter of input like

Xo is signifi cant at 5 percent level of significance and X, is significant at 1

percent level of significance. For small fanners, the parameter ofinputs like X,

and Xo are positive and significant at I percent level of significance. Xu is

negatively and X, is positively significant at 10 percent level of significance.

For large fanners, the parameter of inputs lil<e X, is positive and significant at

5 percent level ofsignificance.

In the case ofJalaun district, for marginal fanners, the parameter of inputs like

X, and X, are positively sigrificant at 5 percent level of significance. For small

famers, the parameter of inputs lil<e X, X, and \ are positively significant at

I percent level of significance. But, the parameter of inpLlts like X, and X, are

positivety significant at 5 percent and 10 percent level of significance

respectively. Only the pararneter of input like X, is negative and significant at 5

percent level of significance. For large farmers, the parameter of inputs like

X' Xr and Xo are positive and significant at I percent level of significance.

For the whole Jhansi division, for marginal farmers, the pararneter of inputs

like Xr, Xo and X, are positive and significant at I percent level of significance'

For small fanners, the parameter of inputs like X, X, and Xo are positive and

significant at I percent level of significance. The pararneter of inputs like X,

and X, are positively significant but X, is negatively significant at 10 percent

level of significance. For large fanners, the pararneter of inputs like X, and \
are positively significant at I percent level of significance but X, is positively

significant at 5 percent level of significance. This irnplies that inveshnent on

land preparation is effective only in Jalaun district. Inveshnent on ir:rigation is

not cost effective for the rnarginal farmers. They have srnall land and they have

to pay for inigation at the rate of per hour even if they extract water for less

than one hour from the ptunps. The miscellaneous investment like draft animal,
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threshing, labour, phawada, gainthi,ldrurpi, hansiya are easily affordable and

used by all types of farmers. The HYV seeds are cost effective as they raise
the agricultural productivity. Chernical ferlilizers, insecticides and pesticides

are suppotting agriculture for marginal fanners as their land is not optimally
utilized. Their irnpact is found to be comparatively low for large farmers due to
the utilization ofland beyond its optimal capacity. Education level is very poor'

and it is not supporting the technical know how.

6.3 Estimating Technical Efficiency
The cornputation ofthe technical efficiency ofrnarginal, small and large fanners

of Jhansi, Lalitpur and Jalaun districts and ovemll is prcsented in table-22. Tlie
production data were ranked and the most efficient use of inputs for production

was found subsequently.

The first rank famer was considered as most efficient fanner who was using
suitable quantity of inputs (i.e., according to availability and soil requirement)
and producing the maximum quantity of output. In Jhansi District, among the

various fann size categories, large fanner was getting maximum output, i.e.,

12.99 5 units followed by srnall (12.47 8 units) and margin al (l | .29 4 units)
fanners. The inputs quantity used by large famer was X, : 9.518 units, X, :
9.735 units, X, - ll.ll2units, Xo: 9.599units and Xr: 9.457 units X,, :
0.000 units and X, = 1. In Lalitpur District, among the various fann size cat-
egodes, large fannerwas getting maxirnurn output, i.e.,I2.5l4txrits followed
by small (11.776units) andrnarginal (11.319 units) faimers. The inputs quan-

tityusedby large fannerwas X, :9.518 units, X, :7.972 units, X, : 10.694
units, Xo : 8.304 units and Xr:9.247 units X6 : -0.511 units and Xr: 0.

In Jalaun District, among the various fann size categories, large fanner was
getting rnaximum output, i.e.,12.967 units followed by srnall (11.832 units)
and rnarginal (1i.359 units) fanners. The inputs quantity usedby large farmer
was X, : 10.060 units, X, :7.607 units, X, : 10.275 units, Xo :9.776lnits
and X, : 9.680 units X6 : 0.000 units and Xr: 0. In Jhansi division, among
the various farm size categories, large fannerwas gettingmaximum output, i.e.,

12.664nriis followedbysmall(l2.478unis) andmarginal(1l.3l9units) fanners.
The inputs quantity used by large fanler was X, = 9.596 units, X, : 9.200 units,

20
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X. : 9.663 units, X4 :8.407 Lrnits and X. : 9.561 units X6 : 0'000 units and
\/ 

-1Ar - r'

This show that the large size fanns are lnore technically efficient as compaled

to srnall and rnarginal fann sizes. This is basically due to their cost effectiveness

in using the inputs. The inputs purchased in bulk by large farmers and the

optimal utilizationof fann increases the productivity.

6.4 Categories of Technical Efficiency
Table-23 shows the categorizationof tecturical efficiency ofmarginal, small

and large farmers ofJhansi, Lalitpur and Jalaun districts with its overall region.

It is revealed that among the selected regions, most ofthe farms are having the

technical efficiency between 5 I to 90 percent. The maximum number offanns
are in 5 I to 60 percent technical efficiency category followed by 61 to 70

percent technical efiiciency category.

6.5 Test of Regional Technical Equality: Chow Test

F - Ratio is obtained to test the regional technical equality between Jhansi,

Lalitptu'and Jalarur districts (Thble-24). F-Ratio shows, flre difference between

two regions for different inputs used by the marginal, srnall and large fanners

in respective regions. If the calculated F-value is greaterthan its table value,

then it can be interpreted that the two regions were using different quantity

inputs as per the availability of tirne and requirement ofthe soil in that particular

region.

In the case of Jhansi and Lalitpur districts, for marginal and srnall farmers and

in the case of Jhansi and Jalaun districts, for marginal farmers tlie hypothesis is

rejected and they have a significant diffelence forusing the different arnount of
inputs in both the regions. But for large farmers, the hypothesis is accepted.

This implies that there is no sigrificant difference among the large farmers ir-r

using different amount of inputs in two regions. ln the case ofJhansi and Jalaun

districts the hypothesis is accepted for srnall and large farm size groups but in

the case of Lalitpur and Jalaun districts, the hypothesis is accepted for all the

fann size categories. This implies that there is no significant difference among

the rnarginal-marginal, srnall-srnall and large-large fann size categories between

the districts in the use of different inputs in two regions'
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6.6 Input - Output Ratio
The investment may be long-term or shoft-tem in nature. Its retum can be

assessed at the end ofthe year. Invesfinent on fixed assets do affect the output

on the fai'rns but in cornbination with working capital inputs like investment in

preparation of land, inveshnent in irrigation, investrnent in seeds, investment in

fertilizers, investment in insecticides and pesticides and labour cost and proper

decision ofthe fanners with respect to time and quantity used ofthese inputs.

An atternpt has, therefore, been made here to examine the irnpact of working

capital2 (i.e., inputs) on output for the agricultural year 2009.Input-outptf in

value terms has thus been worked out for marginal, small and large fam size

categories in each selected region by dividing the working capital value fi'om

total output value and convefted into percentage as shown in Table-25.

Table-25 shows that for the whole Jhansi division, rnarginal fanners have high

input- outputratio forXr (5.83 percent), Xj (16.18 percent) andX, (5.72

percent) and large farmers have higli input-output ratio for X, (2.91 percent)

and Xo (5.39 percent). In Jhansi district, rnarginal fanners have high input-

output ratio for \ (19 .92 percent) and X, (5 .0 1 percent) and large fanlers
have high input-output ratio for X, (4.19 percent), X, (3.86 percent) and Xo

(3.96 percent). In Lalitpurdisffict, marginal fanners have high input-output

ratio for Xr (6.60 percent), \ (18.85 percent) and X, (6.68 percent) and

large fanners have high input-output ratio for X, (4.64 percent) and X4Q.79

percent). In Jalaun district, marginal fanners have high input-output ratio for

Xr (6.87 percent), X4 (4.84 percerit) and X, (5.91 percent) and large fanners

have high input-output ratio for X., ( 12.50 percent). Only in Jalaun district,

small farmers have high input-output ratio for X, (0.88 percent). The overall

input-output ratio is high for rnarginal farrners in Jhansi (34.38 percent) and

Lalitpur (39.34 percent) and for small fanners in Jalaun. For the whole Jhansi

division, input-output ratio is higli for marginal fanners (32.91percent) and

low for small fanners (31.68 percent).

: Working capital hcrc rcfcrs to thc total cost incurrcd on inputs Iikc invcsh'ncnt on land prcparatiotr,

irrigation, misccllarrcous (draft animal, thrcslring, and labour, lrharvada, gaithi, khurpi, hansiya). sccds.

FYM, and I'crtilizcrs and insccticidcs and pcsticidcs.
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This shows that agriculture is a costly affair for the marginal fanners and cost

effective for the large famers. The agricultural prodrctivity for large fanners is

highly related to their affordability and accessibility to cheaper inputs in bulk,

irrigation, teclnology as well as technical knowledge and rnarketing.

7. Conclusion and Policy Implications
The process ofdevelopment and innovations is forcing the agricultural sector

to adopt new techniques of production. The technical efficiency of the

agricultural sector not only depends upon the adoption of new teclmology but

also on the various socio-economic and geographical factors and technical

knowledge. Tlie study detennines the technical efficiency of each farm size

and the capital output ratio in the districts ofJhansi division. It is found that the

fann's cost effectiveness depends upon the fanner's affordability and

accessibility to various inputs. Irrigation is cost effective for large fanners and

miscellaneous investment (anirnal, threshing, labour, gainflri, phawada, hansiya)

are cost effective for all types of fanners. The quality of land also plays an

impoftant role in detennining cost effectiveness ofthe fairn. The use of chernical

inputs is cost effective fol marginal fanners and not for large fanners. The

large fanners have ah'eady utilized their land beyond its optirnal capacity. For
the rnarginal fannerc, capacity is still available in flre agricultural land forraising
the output by the use of chernical inputs. Education is very poor and is found
to have insignificant relation with agricultwal productivity. The large fanns are

found to be more technical efficient followed by small and marginal fanners.
Most ofthe fanns are having technical efficiency between 51 to 90 percent.

The input-output ratio is found to be higli for marginal and srnall fanlers and

low for large fanners. This is due to the affordability and accessibility of large

fanners to cheaper inputs, irrigation, technical knowledge and marketing. This
slrows that practicing agriculture is a costly affair for rnarginal fanners as

compared to srnall and large fanlers.

Tlie Chow test has shown that there is no significant difference among the
marginal-marginal, small-small and large-large faim size categodes between
the dish icts for the use of different inputs between two regions.

All the fanners are investing about one third of plevious year's output value
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during the curent year. The total output for marginal fanners is found to be
elastic with respect to fann yard rnanure, fertilizers and insecticides and pesti-
cides while forthe srnall and large farmers, it is negative and insignificant. This
indicates the over utilization of land by srnall and large farmers with the use of
excess chernical inputs that is now giving dirninishing retums.

l.

The following suggestions are put forth:

In order to increase the technical efficiency of the marginal farms,
there is a need to practice joint fanning system. This would reduce the
cost of production especially in tenns of inigation, land preparation
and purchase ofinputs.

Infi'astructural facilities for agriculfure and irrigation should be
developed at village level to boost up the agricultural production. Focus
should be on creating strong base for agriculhn'e. This includes inigation,
rural roads, power, market and cold storage.

Awareness should be generated for the balanced use of inputs in the
agriculhrral fann. This, on the one hand would decrease the capital-
output ratio and increase the fann efficiency and on the other hand,
the increased agricultr:re productivity would check distress rnigration.

For the poor fanners, the credit policy should be made easy and
flexible.

2.

-).

4.
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Table-l. A Glance at Jhansi Division in Uttar Pradesh

S.No Details 199r 2001

Jhansi
Division

Uttar
Pradesh

Jhansi
Division

Uttar
Pradesh

Total
Population
(in 000)

3401.1.2 t39112.3 4177.1 t66t97.9

2 Density 233 548 287 689

J Sex Ratio 8s2 876 867 898

4 Literacy Rate 44.94 t0.71 60.92 5'7.36

5 Ferrale
Literacy Rate 27.39 24.37 45.04 42.98

6 Social
Backwardness
(Percentage to
Total
Population)

29.5 21.88 29.2 21.21

'7

8

Percentage of
Total workers
to total
population
Rural Work

3l 29.73 2'/ 32.6

Parlicipation
Rate

32.2 27.8

9 Urban Work
Parlicipation
Rate

26.5 23.9

l0 Percentage of
Cultivators to
total workers

60. r 53.27 52.8 40.9

I Percentage of
agricullural
laborers to
total workers

18.2 18.94 12.5 25.1

Sources: (l) http://censusindia.gov.iniTables_Pr.rblish

@ http://planningup.nic.in/dev-indidevind-body.htrn
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Table-2. Occupational Classification of Respondent's Family

Districts Famr Size

Categories

Nr"unber of
Persons in

Fann Sector

Nr"unber of
Persons in

Non-Fann Sector

Dependents

.Ihansi

Marginal l0l

(42.26)

50

(20.92)

88

(36.82)

Small 101

(37.5s)

57

Ql.re)

lll
(4t.26)

Large 78

(3s. l4)

56

(2s.23)

88

(3e.64)

Lalitpur

Marginal 58

(2s.00)

o
Q6.12)

n2

(48.28)

Srnall '76

(2e.46)

8l

(31.40)

l0t

(3e.15)

Large 75

(31.78)

76

(32.20)

85

(36.02)

Jalaun

Marginal 59

Q7 44)

65

Q0.23)

91

(42.33)

Small 53

(22.6s)

'75

(32.0s)

106

(45.30)

Large 68

(26.e8)

67

(26.s9)

n7
(46.43)

Jhansi
Division

Marginal 218

(3 r.78)

u1

(25.80)

29r

(42.42)

Srnall 230

(30.22)

2t3

(27.ee)

318

(4r.7e)

Large 221

(3 1. l3)

t99

(28.03)

1t0

(40.85)

Source: Primary Survey (2008-09). Figr.rre in parenthesis 0 shows percentage
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Table-3. Respondent's Family Income

Districts Farm Size

Categories

Income from Different Sources (In 000, Rs.)

Agriculture Animals Golt

Services

Other

Sources

Total

Jhansi

Marginal 3360.38

(43.31)

1015.50

(13.0e)

3004.00

(38.72)

378.60

(4.88)

7758.48

(100.00)

Small 8t42.59

(7e.02)

1096.00

(10.64)

802.00

(7.78)

263.40

Q.s6)

r0303.99

(100.00)

Large t5372.55

(80.8e)

r495.00

(7.87)

1748.40

(e.20)

389.00

(2.0s)

19004.95

(r00.00)

Lalitpur

Marginal t924.14

(s2.07)

534.70

(14.47)

1057.20

(28.61)

179.00

(4u)
369s.U

(100.00)

Small 6339.94

(67.80)

1i57.50

(12.38)

I478.00

(1s.8r)

376.00

(4.u)

935t/4

(100.00)

Large 15548.4r

(72.37)

256r.s0

(l1.92)

2705.00

(l2.se)

669.00

(3.1r)

21483.91

(100.00)

Jalaun

Marginal 1895.46

(37.46)

1884.00

(37.24)

1098.00

Qt.70)

I82.00

(3.60)

5059.46

(r00.00)

Small 6798.66

(s2. r 3)

3409.00

(26.r4)

2636.00

Q0.2t)

199.00

(1.s3)

t3042.66

(100.00)

Large 19547.01

(73.36)

3860.00

(r4.4e)

32M.00

(r2.02)

36.00

(0.r4)

26&7.01

(100.00)

Jhansi
Division

Marginal 7t79.98

(43.48)

3434.20

(20.80)

5ts9.20

Q|.24)

739.60

(4.48)

16512.98

(100.00)

Small 2128t.t9

(65.08)

s662.50

(t7.32)

4916.00

(r5.03)

838.40

Q.s6)

32698.09

(100.00)

Large 50467.96

(7s.t7)

7916.50

(11.7e)

7657.40

(11.41)

r094.00

(r.63)

67r3s.86

(r00.00)

Source: Prirnary Strvey (2008-09). Figure in parenthesis 0 shows percentage.
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Table-4. Educational Level of Respondent's Family

Source: Prirnary Survey (2008-09). Figure in parenthesis 0 shows percentage.

3t

Districts Farm Size

Categories

Educational Level

Nil Upto

Primarv

Upto

Secondan

Above

Secondarv

Total

J hansi

Marginal 68

(28.45)

|2
(46.86)

3J

( 13.81)

26

(10.88) (r00.00)

Srnall 49

(t8.22)

108

(40. ls)

44

(16.36)

68

(2s.28)

269

(100.00)

Large 3l

(13.e6)

85

(38.29)

43

(re.37)

63

(28.38)

222

(100.00)

Lalitpur

Marginal 74

(31.e0)

110

(47.4r)

JJ

(r4.22)

t5

(6.41)

232

(100.00)

Small 87

(33.72)

115

(44.s7)

42

(16.28)

T4

(s.43)

258

(100.00)

Large 59

(25.00)

69

Qe.24)

58

Q4.s8)

50

(2t.te)

236

(100.00)

Jalaun

Marginal A
(1s.81)

83

(38.60)

59

Q7,44)

39

(18.14)

215

(i00.00)

Srnall 20

(8.s5)

70

(29.9t)

61

(26.01)

83

(3s.47)

234

(100.00)

Large 42

(t6.67)

t3

Q8.e7)

a
(16.67)

95

(37.70)

252

(100.00)

Jhansi
Division

Marginai r76

(2s.66)

305

(44 46)

125

(18.22)

80

(11.66)

686

(100.00)

Srnall 156

(20.50)

293

(38.50)

t4'7

(le.32)

165

(21.68)

76t

(100.00)

Large r32

( 18.se)

?27

(3r.e7)

t43

(20.r4)

208

(2e.30)

710

(100.00)
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Table-6. Total Production of Different Crops in Rabi Season

Districts Farm Size

Categories

Total Production of Dilferent Crops (ln Quintals)

Wheat Gram Peas Masoor Rapeseed-

Mustard

Jhansi

Marginal 63s.50 180.00 88.s0 0.00 28.50

Srnall t229.00 415.50 237.50 0.00 79.45

Large 2685.50 8t2.75 465.00 36.00 65.50

Lalitpur

Marginal 711.50 33.50 15.00 0.00 0.40

Srnall 1218.00 322.00 170.00 21.00 18.50

Large $36.4J 558.00 293.s0 0.00 8.00

Jalaun

Marginal 122.00 213.50 58.50 I 1.50 10.00

Srnall 1562.00 315.50 220.00 19.50 39.50

Large 3419.00 733.7s 545,00 458.10 83.00

J hansi
Division

Marginal 2129.00 421.00 162.00 I 1.50 38.90

Srnall 4009.00 I I13.00 627.50 106.50 \37.45

Large 1u40,50 2tM.50 1303.50 494.t0 156.50

Source: Prirnary Survey (2008-09).
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Table-9. Total Annual Agricultural Expediture and Income of the Farmers
(Rs. '000 / per acre of cultivated area)

Source: Primary Sr.u.rey (2008-09).

Table-I0. Total Number and Expenditure on Draft Animals

Districts Farm Size

Categories
Total Annual Agricultural Cost and Income

per acre ofcultivated area

Expenditure (Rs.'000) Income (Rs. '000)

Jhansi

Marginal 13.22 38.45

Srnall n.62 40.01

Large 9.95 32.60

Lalitpur
Marginal 0.36 2|o.33

Srnall 0.78 3 1.63

Large 0.36 28.87

Jalaun

Marginal 0.17 36.60

Srnall t.43 35.U

Large 9.38 3 1.58

Jhansi
Division
I

Marginal I 1.28 34.21

Srnall I 1.28 35.59

Large 9.81 30.98

Districts Fann Size Categories Total Nunbers
of Br"rllocks

(per 100 acre)

Total Expenditr,rre

on Bullocks
(Rs. '000/per 100 acre)

Jhansi

Marginal 42.33 236.21

Snrall t1.69 85.99

Large 2.97 14.21

Lalitpur

Marginal 38.31 I 75.13

Small JJ.+J 150.67

Large 9.10 s0.88

Jalaun

Marginal 0.00 0.00

Small 0.00 0.00

Large 0.00 0.00

Jhansi
Division
I

Marginal 25.69 r32.22

Small 17.23 79.77

Large 3.87 20.93

Source: Primary Survey (2008-09).
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SPIESR

Table-l4.Total Expenditure on Land Preparation for cultivation

Districts Farm Size

Categories

Total Expenditure on Land Preparation (In 000' Rs')

Rabi Season Kharif Season Total Cost

Jh ansi

Marginal 88.14

(66.44)

44.52

(33.56)

132.66

( 100.00)

Srnall 213.05

(66.80)

I 05.89

(33.20)

318.94

( 100.00)

Large 666.90

(7s.08)

22t.30

(24.e2)

888.20

( 100.00)

Lalitpur

Marginal 82.26

(64.77\

44.'74

(3s.23)

127.00

( i 00.00)

Srnall 243.15

(67.s2)

l 16.95

(32.48)

360. I 0

( 100.00)

Large 646.85

(67. l 0)

317.310

(32.e0)

963.95

( r 00.00)

Jalaun

Marginal t64.34

(66.83)

81.57

(33. r 7)

245.91

(r 00.00)

Snrall 3 r 1.40

(66.67)

r55.70

(3 3.33)

467.t0

( r 00.00)

Large 7 66.70

(63.70)

437.00

(36.30)

1203.70

( r 00.00)

Jhansi

Division

Malginal 5J+.l+

(66.2t)

170.82

(33.7e)

s05.57

( r 00.00)

Srnall 167.60

(66.e7)

378.54

(3 3.03)

n46.14

( 100.00)

Large 2080.4s

(68.08)

6',75.40

(31.92)

3055.85

( r 00.00)

Source: Pr.inrary Survey (2008-09). Figure in parenthesis 0 sholvs pelcentage'
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Technical Efficiency of Agricultural Fanns and Capital -Output Ratio

Table-l5. Total Expenditure on Seeds

Districts Farm Size

Categories

Total Expenditure on seeds (In 000, Rs.)

Rabi Season Kharif Season Total

Costtryv
Seeds

Local

Seeds

Fn \/

Seeds

Local

Seeds

Jhansi

Marginal 17.42

(20.06)

33.92

(3e.08)

13.50

(ls.ss)

21.96

(25.30)

86.76

(100.00)

Small 34.t0

(14.s5)

98.61

(42.08)

52.3r

(22.32)

49.34

(2l.os)

234.36

(100.00)

Large 113.83

(lB.7l)

163.59

(26.8e)

274.40

(45.10)

56.55

(e.30)

608.37

(r00.00)

Lalitpur

Marginal 5.0s

(e.53)

28.41

(s3.5e)

2.53

(476)

17.03

(32.t2)

53.01

(100.00)

Small 40.52

(18.78)

98.96

(4s.87)

36.1 8

(16.11)

40.07

(18.s8)

215.73

(100.00)

Large 250.65

(42.s2)

t54.59

(26.23)

90.75

(1s.40)

93.46

(1s.86)

s89.45

(100.00)

Jalaun

Marginal 23.20

(23.66)

43.28

(44.t4)

6.74

(6.87)

24.84

(2s.33)

98.05

(100.00)

Srnall 96.55

(2e.37)

81.00

(24.s)
34.t3

(10.38)

111.07

(3s.61)

328.1s

(100.00)

Large 253.60

(21.27)

t75.91

(l8.el)

t32.40

(t4.23)

368.20

(3e.se)

930. I 1

(r00.00)

Jhansi
Division

Marginal 45.61

(1e.20)

105.61

(44.40)

22.77

(e.s7)

63.82

(26.83)

237.86

(100.00)

Small 17t.17

(21.e8)

278.57

(3s.77)

122.61

(1s.74)

206.48

(26.s1)

778.83

(100.00)

Large 618.08

(2e.0s)

494.09

(23.22)

497.55

(23.38)

518.21

(24.3s)

2t27.92

(100.00)

Source: Primary Survey (2008-09). Figure in parenthesis 0 shows percentage.
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Technical Efficiency of Aglicr"rltttral Fanns and Capital -Output Ratio

Table-l7.Total Number of lrrigation from Different Sources

Districts Fann Size

Categories

Total Number of Irrigation from Diff'erent Sources

Canal Well Nala River Local Pond Nal Koop

Jhansi

Marginal 27 t22 0 0 4 0

Small l9 126 0 0 5 0

Large 3'7 103 0 0 l0 0

Lalitpur

Marginal 76 48 l9 0 7 0

Small 23 |2 9 0 6 0

Large il t25 t4 0 0 0

Jalaun

Marginal 150 0 0 0 0 0

Srnall 150 0 0 0 0 0

Large 148 2 0 0 0 0

Jhansi
Division

Malginal 253 t'70 19 0 ll 0

Srnall t92 238 9 0 1l 0

Large t96 230 14 0 t0 0

Source: Primary Survey (2008-09).
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Technical Efficiency of Agricultural Fanns and Capital -Output Ratio
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SPIESR

Table'20.Total Marketing Expenditu re

Districts Farnr Size

Categories

Total Marlieting Expenditure (In 000, Rs.)

Rabi Season Kharif Season Total Cost

.Ih an si

Marginal 44.22

(65.30)

23.50

(34.70)

67.72

( r00.00)

Srnall 80.80

(64.s r )

44.45

(35.4e)

t25.25

( r 00.00)

Large t43.30

(57.83)

r04.50

(42.t7)

247.80

( r 00.00)

Lalitpur

Marginal 40.25

(s7.s0)

29.75

(42.50)

70.00

( 100.00)

Small 91.05

(5s.30)

73.60

(44.10)

164.65

( r00.00)

Large 210.90

(58.50)

t49.60

(4 r.s0)

360.50

( 100.00)

Jalaun

Marginal 69.90

(s3.8s)

59.90

(46. l s)

129.80

( 100.00)

Small I 15.60

(s4.7 6)

95.50

(4s.24)

2l l.l0
( r00.00)

Large 3 r9.3s

(52.47)

289.25

(41.s3)

608.60

( r 00.00)

Jh a nsi
Division

Marginal t 54.37

(57.70)

Il3.l5
(42.30)

267.52

( r00.00)

Srnall 28'7.45

(s7.3 8)

213.5s

(42.62)

501.00

( r00.00)

Largc 673.55

(s s.3 5)

543.35

(44.6s)

t216.90

( r00.00)

Source: Prin.raty Survey (2008-09). Figure in parenthesis 0 shows percentage.
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