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CHAPIER VI

VARIATIONS IN AGRICULTURAL PRODUCTIVITY

1. INTRODUCTION

The precediﬁg two Chapters reveal that the overall
labour productivity explains most of the inter-district
per capita income differences in Karnataka., To get furtﬁer
insight inTto the nature of inter-district variations in
overall product per worker, the product per worker in each of
the three sectors, namely, primary, secondary and tertiary is
calculated for the years 1960-61 and 1970-71 at the 1960-~61
prices., To know the variations in the sectoral productivities,
the coefficienﬁs of variation are worked out. In addition,
to know the relationship between the overall product per
worker and productivity in the +three sectors, the coeffici-
ents of determination (Rz) between the overall labour
productivity on the one hand and explanatory variables on
the other are worked out. Both the results for the years

1860~61 and 1970~71 are presented in Table 6.1.
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TABLE 6,1 ¢ Coefficients of Variatdon Of Sectoral
Productivities And The Relationship Between
The Overall Labour Productivity And Produttivity
In The Three Sectors, Karnataka 3§ 1960-61 aAnd
1970-71.

Product Per Worker In

Statistic Primary Sector Secondary Sector Tertiary Sector

1960-61 1970-71 1960-61 1970-71 1960-61 1870~71

1 Coefficient 64.94 54,10 25,2 22,11 20,55 2,36
of variate
ion (%)

2 & " L
2 RY Between  (1)0,98" (4)0.95" (+)0,16 (+)0.358 (=)0,10 (+)0.02
Overall "
Product je
vity and

*% Significant at 1% Level
Source : Calculated from Tables 2.4, 2.5 2And 3,5, 3.4 .

From the table, it is -evident that the highest inter -
district variation is displayed by the product per worker in
the Primary Sector for the years 1960-61 and 1970~71.l It
is also found that the overall labour productivity is highly
correlated with the product per worker in the primary sector
for both the years of study. Thus, it can be inferred that
the regional inequality in Karnataka is explained mostly by
the variations in product per worker in the primary sector
( to be specific, in agriculture ) for the periods under

examination. Therefore, the study of inter-district agricultural

1. These RsEilts tare. consistent withi'Williamson's findings. See.
J.G.Williamson, op. cit., pp 44.
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productivity differences becomes imperative. Section two
deals with inter-district variations in product per farm
worker: and product per hectere in Karnataka. Section
three studies the relative status of districts in terms

of agricultﬁral productivity and of changes in these
between‘the years 1960-61 and 1975-76. 1In section four,
an attempt is made to describe the factors affecting agricul-
tural productivity. In addition, the sources of data of
the present study are provided in the said section. &
brief survey of earlier findings is given in section five.
The factors affecting labour and land productivity in
Karnataka are examined with the help of Multivariate
Regression Analysis in Section S8ix. The conclusion is

given at the end,

2, VARIATIONS IN PRODUCT PER FARM WORKERS AND PRODUCT FPER

HECTARE

The connotation of the word ‘'Agriculture' is a
comprehensive one and it includes crop production together
with land and water management, animal husbandry, fishery and
forestry.2 Héwever, in the present study, £fishery and
" forestry are excluded from the above definition. The agricul-

tural output of each district refers to the Net District

2 See, Government of India, "“The Report of the National
Commission on Agriculture", Ministry of Agriculture and
irrigation, 1976, Part I, pp. 1l2.
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Domestic Product contributed by the Agriculture Sector

( i.e. crop production, animal husbandry and allied
activities ) to the District Income. Agricultural Productie
vity of districts can be measured in terms of either
agricultural output per farm worker or agricultural output

per hectare of area brought under cultivation.3

To find out the product per farm-worker ( or labour
productivity in agriculture )} and per hettare of net shown
area ( or land productivity ) in each district, the Net
District Domestic Product of the Agriculture Sector is

divided by the respective district figures for the total

workers engaged in agriculture ( i.e., cultivators 4 Agricultu-

ral Labourers ) and net sown area (NSA) respectively. Labour

and land productivities thus calculated at the 1960-61 prices

are given in Table 6,2 for the years 1960-6l, 1370-71 and

1975«76.

3 The studies related to agricultural productivity variations
Generally use the gross value of some selected crops by

maltiplying their prices and guantities., 8ince +the present

study is concerned with regional income inequalities, an
attempt is made to use the¥*Bistrict Domestic Product

originating from Agriculture Sector . Though this measure

includes the product of animal husbandry, the results are
not going to be affected, as the share of animal
husbandry in the income from Agriculture is negligible
in the districts of Karnataka,

oo
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It is clear, from the table, that there are marked
variations in the product per farm worker and product per
hectare, among the districts of Karnataka in all the years,
viz., 1960-61 1970-71 aﬁd 1975~76. The extent of inter -
district variations in labour productivity and land producti-
vity can be observed from the éoefficients of variations g¥ven
in the last row of Table 6.1 « There appears to be no
reduction in regional inequalities in product per farm worker.
However, a decline is observed in the case of land productivity
where the coefficient of variation has gone down from 84 %

in 1960-61 to 69 % in 1975-76,

Another striking observation emerging £rom the data
shown in the table is that, although the product per farm
worker and the product per hectare of NSA( have changed,
from the year 1960-61 to 1975-76, viz., from Rs. 678 to Rs.880
in the case of labour productivity and from Rs. 386 to Rs.646
in the case of land productivity , there is a remarkable
stability in the rank order of districts with respect to
labour and land productivities over the vyearss The ranks
given in the table indicate that there have been a few changes
in the ranking order of the districts over various pericds-
of time. The highest and the lowest positions are, in all
the periods, those of Kodagu and Bijapur respectively, with
the only exception in 1975 in respect of land productivity.

The high ranks are, consistently, maintained by Shimoga,
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Uttar Kannada, Chikmagalur, Dakshina Kannada, while the
reverse is true, im itotality, in the case of Gulbarga,
Raichur, Bidar and Dharwad, This is further supported by
calculating the correlation coefficients of Ranks over
the periods of time., The cérrelation ccefficients of the
Ranks of product per farm worker are worked at 0,78 and
0.82 Dbetween the ranks for the years 1960~61 and 1970-71
and between 1960-61 and 1975-76 year ramks respectively.
The correlation coefficients of Ranks of Land Productivity
turned out to be at 0,95 between 1960~61 and 1970-71
vear ranks and 0,96 between the ranks for the years
1960~-61 and 1970-71. 2ll the coefficients are positive
and significant., It can be inferred, from the above, that
the districts which are agriculturally backward in 1960-61
conéinue to remain in the same position even after more than
one and & half decade of planning. However, when the
product per farm worker and product per hectere are together
considered.as indicators of Agricultural Development, it is
found that the number of such districts has increased f£rom

six in 1960-61 to nine in 19270-71.

3. AGRICULTURAL PRODUCTIVITY RELATIVES : LABOUR AND LAND

To know the definite indications either of convergence
or of divergence in inter-digtrict agricultural productivity

inequalities in Karnataka, the district agricultural

i 2
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productivity relatives ( both labour and land )- as
compared to the Karnataka State average productivity and
their changes between the initial period and the terminal
periods are worked out. By expressing each of the
district agricultural productivities as a ratio of the
state agricultural productivity for the same year, district
agricultural productivity relatives are obtained. The
labour and land productivity relatives and their changes
between the initial and the terminal periods, namely,
1960-61 and 1975-76 respectively, are calculated at the

1960-61 prices and are presented in Table 6 3 .

The table shows the existence of pronounced inter -
district agricultural productivity disparities in |
Karnataka in both the initial and terminal periods, It is
also observed that the agricultural productivity relative
in terms of product per farm worker has moved up by more
than 20 % in feur districts, viz., Chitradurga, Mysore,ﬁ

Mandya and Bidar, while it has fallen by more than 20 %

12

in three districts, viz., Shimoga, Uttar Kannada, Chikmagalur,

between the years 1960-61 and 1975~-76. However, there are

no conclusive evidences either of convergence or of

divergence in the labour productivity over the period, since

the coefficient of determination (Rz) between the Labour

Productivity Relative (PRW) in 1960-61 -and the change of it,
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District Agricultural Productivity (Labour

And Land )Relatives Amd Their Changes In

Karnataka s 1960-61 and 197576,

Labour Productivity

Relative (PRW)

Land Productivity

Relative (PhL)

Sr. Districts 1960-61 1975-76 Change 1960-61 1975-76 Change
No. between between
1960-61 1960-61
1975-76 1975-76
1 Kodagu 4,79 4,98 40,19 4,95 3,38  -1.57
2 Shimoga 2,58 1,64  =0,94 3,56 2,47  =1.09
3 U, K. 2,51  1.41  =1,10 4,91  3.15  -1.76
4 Chikmagalur 2,35 2,15  =0.20 2.62  1.97  -0.65
5 Do K 1425 1,27 40,02 4,33  4.20  =0.13
6 Bellary 0,85 0.8l  —0.04 0,66  0.68  +0.02
7 Hassan 1.25 1,24  =0,01 1,8l 1,44  ~0.37
8 Tumcur 1,06 1,02  =0,08 1,40  1.22  -0.18
9 Chitradurga 0.65 1,01 - 40.36 0.81 1,13  +0.32
10 Belgaum 0,90  0.77  =0.13 0,90  0.80  =0.10
11 Mysore 082  1.22  +0.40 1.32  1.78  +40.46
12 Mandya 0.93  1.21 40,28 1,70  1.99  +0.29
13 Dharwad 0,75  0.69  =0.06 0.59  0.54  =0,05
14 Bangalore  0.70 0,73  40.03 1.36  1.32  -0.04
15 Kolar 0.64  0.71 40,07 1.44  1.29  =0.15
16 Raichur 0,65  0.80  +0.15 0,35  0.50  +0.15
17 Gulbarga 0,67 0467 0,00 0,33 0,36  +0.03
18 Bijapur 0.53  0.62  +0.09 ' .0.29  0.34  +0.05
19 Bidar 0.62  0.88  +0.26 0.52 0,73  +0.21
Karnataka 1.00 1,00 - 1.00 1.00 -

Source : Calculated from Table 6,2,



between 1960~61 and 1975-76, has turned out to be k”)00156'
which is not at all significant at 5 % level. When the

land productivity relatives are studied, it is observed

that the relative position has improved by more than 20 %

in Chitradurga, Mysore, Mandya and Bidar, while the position
has worsened in the case of Kodagu, égmoga, Uttar Kannada,
Chikmagalur and Hassan between the years . 1960-61 and 1975-76.
The calculated coefficient of dJdetermination (Rz) between the . .o
Land Productivity Relative ( PRL } in the initial period and
its change over a period of time has turned out to be
(-~)0,684 (significant at 1'% level ). Thus, it can be

inferred that the land productivity disparities are, for the
period, converging in Karnataka., However, a major upsurge

in agricultural producitivity in Chitradurga, Mysore, Mandya
and Bidar has been observed between the years 1960-61 and
1970-71, The more marked fall in the agricultural productivity
relatives over the periods in Kodagu, Shimoga, Uttar Kannada,
Chikmagalur and Hassan, perhaps indicates that agricultural
productivity increased ;zt some what lower rates in these

districts than that, statewide..

4, FACTCORS AFFECTING AGRICULTURAL PRODUCTIVITY

The present section not only describes the specification

of the variables to be used in the Regression Analysis but also



attempts to justify, on the theoretical ground, the inclusion
of such variables in the study. It also presents the sources

of data.

A, Dependent Variables : .

Two separate regressions are run-one, with labour
productivity as dependent variable and another, with land

productivity as dependent variable,

.

Labour productivity or product per farm workerf%d) is
defined as the product per worker engaged. in agriculture.,
District-wise product per farm worker isAworked out on the
basis of the total of agricultural workers ( Cultivators +
Agricultural Labourers ) and the Net District Domestic Product
originating from the agriculture sector at constant prices

for the periods 196061, 1970~71 and 1975-76.

Land productivity {YL) as dependent variable in another
egquation is defined as the product per hectare of Net Sown
Area (NSA). This is obtained on the basis of NSA and Net
District Income originating from the agriculture sector for

the three periods under examination at the 1960-61 prices.

B, Independent Variables s

The study considers fifteen factors affecting agricu-

ltural productivity ( product per farm worker and product per

(Sn
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hectare of NSA).

i) Ratio of Gross Cropped Area to Net Sown Area (Xl).

This gives the measure of cropping intensity. Through

sowing of land more than once, the agricultural productivity,
measured either iﬁ terms of labour productivity or land
productivity, is expected to increase, though the net area
brought under cultivation may be- small., However, cropping
intensity depends upon the nature of soil and c¢rops to be

grown and the climatic conditions.

ii) Ratio of Area Under Cash Crops to Gross Cropped Area(xz).

It is comsidered as a proxy for cropping pattern. The gross
© agricultural income of a region is influenced by the types
of crops grown, their acreage, per acre yield of each crop
and price per unit of each crop. In other words, the crop-
ping pattern affects the region's net agricultural income.
It is generally argued that the higher the propogtion of the
region's area under high valued crops, the higher is its

agricultural productivity.

iii) Number of Tractors Per Lakh Hectare of Net Sown Area(Xs)e

Tractor. is the recent source of farm power to carry out
various agricultural operations. The gquantum of farm power
per heatare to obtain the maximum output depends on factors
like c¢limate, soil and other endowments and therefore can

vary considerably not only from region to region but within
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the region also. The available evidences show that there
is a definite and positive relation between the availabi-
lity of farm power and farm productivity. In the absence
of availability of data on hours of tractor power.used for
farm operations, density of tractor is considered és a
proxy for tractor power, Therefore the areas with high
density of tractors are expected to show high agricultural
productivity than that of the areas with léw density of
tractors. Here, it is to be noted that the differences
in the quality of tractors, viz., H.P. are to be taken
care off, It is further argued that the introduction of
tractor may displace labour and\bullock power used for

agricultural »operations.

H

iv) Ratio of Area Under HYV Crops to Total Area Under

Food Crops (X4). High yielding variety seeds are
recent land-augmenting innovations, Apélication of these
seeds along with their complementary factocrs such as fertier:.o
and irrigation help to increase the marginal yield of
cultivated area, HYV seeds, so far used in the state, are
mostly of food crops. Ratio of area under HYV crops to
total area under food crops provides the measure of use
of HYV seeds in different areas. Therefore, higher the
region's area under HYV seeds as the proportion to total

food c¢rops, the higher is its .agricultural productivity

expected,



v) Infrastructure for Agriculture (XS). Since there

is no consensus in the literature on the meaning of
infrastructure, it is difficult to define and conceptualise
‘infrastruéture’ specially for agricultural economy.
However, R. Wharton, Jr defines agriculture infrastructure
as, “the physical capital and the institutions or organisa-
tions, both public and private, which provide economic
services to and which have a significant effect, directly
or indirectly, wupon the economic functioning of the
individual farm firm, but which are extermal +to the
separate individual farm firm".4 According to him facilities,
like drrigation and public water, transport, storage, proce-
ssing, electricity, education, agricultural reseérch,
grading, credit and finance, etcefga, constitute the major
components of agricultural infrastructural facilities. The
presence of these infrastructural facilities will definitely.
help promote agricultural development and therefore account
for productivity differentials, viz., higher the level of
infrastructure higher is the agricultural productivity

expected., . \

The level of infrastructure im the districts of

Karnataka is measured by preparing the composite index of

4 Flifton.R. Wharton, Jr , "The infrastructure for agricul-
tural growth,” in H.M, Southworth and B.F, Johnston(Eds.)
“agricultural Development and Economic Growth," Cronell
University Press, London, 1967, pp 109.
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infrastructure. The composite index of intrastructure

for agriculture, in the present study, includes seven
items, viz., road length per -100 sqg.K.M, area, pexcent of
villages electrified, number of financial institutions

per lakh of population, number of veterinary institutes
per lakh live stock population, number of regulated
markets per lakh hectare of net sown area and degree of
urbanisation. The high agricultural productivity, measured

either per farm worker or-per hectare of land, is expected

to be positively associated with high index of infrastructure

for agriculture,

vi) Draught animals per 100 hectare of Net Sown Area(xe).

India has been dependent mainly on bullock-power for farm
operations., According to the National Commission on Agricul-
ture, '"average farm power availability in the country from
all sources was 0,36 H,P., per hectare in 1971, Over 62 %
of it was contributed by human labour and draught animals
and the‘remaining 38 % Dby machinery, The share of tractors
in the latter .~was just 4 % while pumpsets had a much larger

share of 32 % “«5 In the absence of availability of data

5 Government of India, "Report of the National Commissian
On Agriculture", Ministry of Agriculture and Irrigation,
1976, bart X, pp 344. -

o
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on the actual use of hours of bullock power for farm
operations, density of livestock i1s considered as a
proxy for bullock power. Therefore, the dJdensity of
draught animals { livestock )} and agricultural productivity

'

are expected to be positiveiy associated,

vii) Number of Pumpsets ( 0il + Electric ) Per 100 Hectare

of Gross Irrigated Area (X7). Pumpset: is a major

source of farm power, specially for irrigating the land.
The data on the actual use of power from pumpsets to
irrigate the land are difficult to obtain. Therefore, the
density of pumpsets ( oil + electric } is taken as a
proxy for the power from pumpsets used for irrigation,
which in turn is expected to enhance the agricultural
productivity. Therefore, the areas with high density of

pumpsets are expecéed to show high productivity in agriculture.

viii) Pertilizéer Eonsumption Per Hecta:g»ﬂn.Kq,QXSj T,

When the total fertilizer consumption«( i.e. sum of the
three nutrients of N,P and K ) ;s divided by Gross Cropped
Area, the fertilizer consumption on per hectare bhasis is
obtained., Fertilizer use, along with its complementary
factors, is expected to inc;:ease the agricultural
productivity, i.e. product per farm worker orlproducﬁ per

hectsre., But the disproportionate use of fertilizer may



pull down the agricultural productivity rather than

pushing it up. In addition, the timing of supply of
fertilizer to créps also influences its affect on productie-
vity. However, one can expect a positive association
between the fertilizer consumption and agricultural

productivity,

ix) Ratio of Rural Literates to Rural Population (Xg).

It is argued that the levels of skills and amount of
schooling of farm people have a remarkable impact on farm
productivity. It is also true, to gquote Mellor, that

" although education is not in itself a sufficient condi-
tion for development of agriculture it is certainly a
necessary condition."6 Often the low level of agricultural
productivity in the developing countries isvattributed to
the low level of skill and the general illiteracy of farm
people in such countries. According to Professor T.W.
Schultz: Yeee the differences in capabilities of farm
people are most important in explaining the differences

in the amount and rate of increasing agricultural production"

™~

6 J.W. Mellor, "The Economics of Agricultural Development!,
Cornell University Press, Ithaca, U, S. 2., 1966,
pp 345.

7 T.WeSchultz, “"Transforming Traditional Agriculture',
Yale University Press, London, 1964, pp 1l6.
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Echultz, further points out that the agricultural produétion
per acre in Jépan has been fully eight times that of India.
Such difference, according to him, is due to high level of
farming skills and the amount of schooling that the farm
people of Japan have acquired compared to the low level of
s?ills and general illiteracy that still prevail in India.
However, the rural literacy rate is taken as the proxy for
education status of farm peoplé in the present study. There-
fore, product per farm worker and product per heétare of
net sown area are expected to be positively associated with

rural literacy rate.,

x) Average Annual Rainfall in M (Xlo>. Water and land

are the most important matural resources of a region and

are bagic to agriculture, Timely and adequate rainfall
helps, definitely, to augment the agricu;tural productivity
of a region., Therefore, variations in rainfall accounts

for variations in Agricultural productivity among the regions.
In other words.a high and positive correlation between the

rainfall and agricultural productivity is expected.,

xi) Average size of land holding (Xll)° The operational

size of holdings has a bearing on agricultural productivity.
Owing to economies of scale, productivity of land is
expected to be higher on large size holdings than on small-

size holdings. Therefore, a positive association between
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the size of the holding and the p;oductivity per hectare

of holding is expected. However, at this stage, it is of
interest to know some important findings of farm management
studies and similar invéstigations on the above hypothesis.
The findings reveal that the small farms as a class are

more efficient production units compared to large farms,
when looked at from the point of view of productivity.
These farms are generally better endowed with irrigation
facilities which in turn facilitate for intensive use of
land. Family labour being abundant on these farms, they
generally apply more labour to produce higher vields per
hectare cultivated. In contrast, the mandiand ratio is
much lower on large farms and the per ¢ hectare output also
is comparatively low., This inverse relationship between the
size of holdings and the gross output per hectare, the
latter decreasing with increase in the farmer has been

recognised by Long,8 A, M. Khusro,9 Muzumdar,l0 Sen,ll

8 Long, Erven,J. "The economic basis of land reform in under-
developed economies", Land Economics, Vol.37(2),March

1961, pp 113-123.

9 A.M,Khusro, "Returns to scale in Indian Agriculture", Indian
J.0f Agricultural Economics, Vol. 19, Oct.-Dec, 1964,pp 51-88.

10 Muzumdar, "On the Economies of Relative Bfficiency of Small
Farmers"', The Economic Weekly, Vol. 15, July 1963, pp 1259-63.

11 A.K.,Sen, "Size Holdings and Productivity", The Economic
Weeklz; VOlo 16,’ FEb. 1964) pp 32 3"'326.
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Cs He H. Rao, P. K. Bardhan, P, S. Sharmal4 and

L5 . .
G, Re. Saini in their studies. However, as a result of
recent advances in crop production, particularly following
the introduction of HYV crops in the mid sixties, some
material change in the trend is expected. However, only
.16 . . .
few studies controvert the inverse relationship between
the farm size and productivity. Even then the inverse

relationship between the size of holdings and the output

per hectare prevails in most areas.

However, in the present study, because of the non-

availability of data on the size of operational holdings

12

13

14

15

16

C. H. H. Rao, "Alternative explanations of the inverse
relationship between farm size and output per hectare in
India", The Indian Economic Review, Vol, Oct, 1960,

pp 1-12.

P. K. Bardhan, "Size, Productivity and Returns to Scale-
An Analysis of Farm - Level Data in Indian Agriculture",
Journal of Political Economy, Vol.81(6), Nov,.-Dec. 1973,
pp 1370-1386.

P.S.Shapma, "Impact of Farm 8ize on Agricultural Producti-
vity in India -~ A Cross-Sectional Analysis", Agricultural
Situation in India, Nov. 1971, pp 543-551.

Ge. R, Saini, "Holding Size, Productivity and Some Related
Aspect of Indian Agriculture", Economic and Political
Weekly, Vol. VI(26), Jan. 26, 1971, pp A79-A84.

See,(i) A,P.Rao, "Size of holding and Productivity", Economic
and Political Weekly, Nov. 1967, pp 1898-91, (ii)Rajvir Singh
and R.K,Patel, "Returns to Scale, Farm Size and Productivity
in Meerut District", Indian J. of Agricultural Economics,

Vol, 23(2), April-June 1973, pp 43-47.(iii) K.Munidoraswamy
and Others, "A note -on Farm Size, Cropping Intensity and
Labour in the Indian Agriculture', Indian J. of Agricultural
Economics, Vol. 36(2), April-June 1981, pp 54-58.
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and size~wise output, the average size of land holding is
obtained by dividing the total area wunder all sizes by the
number of holdings and its influence on average output is
exmined, The expectation, on the theoretical ground, is
that average size of land holding and agricultural producti-
vity, measured either by product per farm worker or per

hectare, are positively correlated .

xii) Concentration Ratio of Land Holding (X.,.). The

12
distribution pattern of land ownership indicates the nature

of agrarian structure in a particular area, The distribution
pattern of land ownership may be equal or unegual. It is,
generally, argued that the unegual distribution of means of
production ( i.e. land in the present context ) also affects
productivity positively. One of the indicators to describe the
ownership pattern of land is Gini Concentration Ratio. The
high ( i.e. nearer to 1 ) concentration ratio would show

more unegual distribution of holdings by ownership and vice
versa, Hence, one can expect a positive association between
the agricultural preductivity and concentration ratio of land
holdings. In the present study the Eoncentration Ratio(C.R.)

is calculated by s

1 n
5000 —mi—
0 - iz__: l(qi *ody g 0Ey

5000

CeRe =

[
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where; q; = Cumulative Percentage of areé under size
group i ;
r, = Percentage of holdings in size group 1 .

xiii) Man-Land Ratio (XlB). It is the ratio of total
agricultural workers (Gultivators + Agricultural Labourers)
to Net Sown Area. The quantity and quality of the‘land
under plough have an effect on the region's agricultural
productivity., It has frequently been observed that regions,
with a high density of population, and, consequently, with

a high agricultural worker-land ratio, will have a high vield
per hectare of net :sown area, The causation underlying
this phenomenon i1s open to alternative interpretations.
However, Y. K. B8lagh and others have maintained that such
a phenomenon may be due to a more intensive cultivation of
land through greater utilization resultimng from greater
availability of labour unit of land.l7 But, this man-land
ratio has a dampening effect on worker productivitye.
Therefore, one can hypothesise that the product per farm
worker is negatively associated with the man-~land ratio,
while the land productivity is positively associlated with

man-land ratio.

17 Y. K, Alagh, G. S, Bhalla, Amit Bhaduri, "Agricultural
Growth and Man-Power Absorption in India", in ILO -
ARTEP Publication, Nov. 1978, pp 119.
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xiv) Ratio of Net Irrigated Area to Net Sown Area (X

147
Since the rains are highly uncertain and irregular, an
artificial means of watering through irrigation becomes
necessary in the Indian Conditions. Through Multiple
Cropping, through increase in the Yield Per Unit Cost and
through Production of More Lucrative Crops, irrigation
can raise productivity of labour and land. Therefore the
regions with good irrigation facilities are exéected to
have a high agricultural preoductivity. In the present
work, dirrigation facility is measured as a ratio of net
irrigated area t0 net sown area., Hence,ra positive
association between the agricultural productivity and area
irrigated as a proportion to net cultivated area is

expected,

xv) Number of Agricultural Implements(Ploughs of All

Types + Carts) per 100 Hectare of Net Sown Area (X15>°

Power can be utilized for carryving out various farm
operations through varisus tools, Iimplenents and
machinery i.e. sickle, spade, pickaxe, plough, cart,
thrashing machines, among other things. It is also known
that no single appliance can meet all farming regquirements.
However, the plough is the basic implement that is availa-
ble with almost every farmer in the country and ploughing

is the operation that consumes the greater proportion of
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energy. The bullock-cart played and would continue‘to

play a predominant role in the transportation of agricultural
commodities in rural India. Therefore, areas of high
density of agricultural implements are eépected to have

high levels of productivity, measured either product per

farm worker or product per hectare,.

All the above variables are worked out for the
’Districts of Karnataka with reference to three periods,

viz., 1960-61, 1970-71, and 1975-76. The required data

are obtained from several published and unpublished reports.
In some cases, the researcher has made estimates, However,
by and large, the data are obtained from Bureau of Economics
and Statistics, Populatish Census Reports, Quincannial Live-
Stock Census Reports, Census of Land Holdings, Annual Season
And Crop Reports, Department of Agriculture, Statistical
Abstracts of Karnataka and Karnataka At a Glance for the
different years. For 1960~61, the figures for agricultural
workers are not taken directly from the 1961 (Census as
they are not comparable with those of the 1971 Census.
Hence, the figures from the adjusted workforce, which are
comparable to the 1971 Census data, are used. For 1975-76, .
agricultural worker figures are estimated by the researcher
on the basis of provisional population figures of the 1981
Census and 1971 Census worker and Population figures,

The 1955-56 Census of Land Holding data is used for the



vear 1960-61 in the study.

The district-wise data on the variables of the
study for the years 1960-61, 1970-71 and 1975-76 are
presented in Table 6.4, 6.5 and 6,6 respectively., The
original data for preparing the abové three tables are
given in Appendix Tables 6,1, 6.2 and 6,3 respectively.
Purther, to get an idea about the magnitude of variations
in the explanatory wvariables, the coefficients of
variation are calculated and are given at the bottom of
Tables 6.4, 6,5 and 6,6 ., The significant variation in
some of the factors may account for the different levels

of agricultural development in the districts of Karnataka,

On comparing the data given in Tables 6,4, 6.5 and
6.6, an improvement can.be observed in most of the districts,
in respect of croppaing intensity, pumpsets, literacy rate,
man-land ratio, irrigated area for the year 1975«76 over
that in 1960-61., Though ‘there has been an improvenrent
in #lmost at the districts in respect of tractor density
and area under HYV crops, the fertilizer consumption has
fallen in most of the developed districts in 1975~76 over
that in 1970-71. It is also noticed that there is an
appreciable improvement in the cropping pattern in favour
of high valued crops of backward districts over a period

of 15 years., With the exception of Kolar, Mandya, Mysore



TABLE 6,4 : Factors Affecting Variations In Agricultural
Productivity (Per Worker And Per Hectare), .-
Karnataka : 1960-61.

Cropping Area Compo- Draught No, of Rural

Sr Intensi- under site Animals pump literacy
Districts ty (GCB/ cash Index  (per/100 sets rate(1961)
No, NSA) crops of Inf- hectare (per/ (in %)
(as % of rastru- NSA)., 100
GCA) cture- hect ,GIA)
1 2 3 4 5 6 7

1 Kodagu 1.0076 51,45 128 215 . 1,00 39,84
2 Shimoga 1.0414 17.58 108 290 0.36 28,60
3 U. Ko 1,0772 31,89 145 311 0.70 35,57
4 Chikmagalur 1,0308 45,03 109 236 0.12 28,96
5 D, K 1.4169 91,74 116 396 1.33 33,32
6 Bellary 1.0226  37.87 107 87 2,58 19,81
7 Hassan 1.0373  68.44 78 263 0.32 24.88
8 Tumkur 1.0208 18.69 . 92 163 3,93 22,90
9 Chitradurga 1,0228 25,67 88 139 6.41 24,55
10 Belgaum 1.0210 34,44 100 92 6.47 25,44
11 Mysore 1.1393 18,99 103 229 0,69 15,50°
12 Mandya 1.0597 20.96 106 210 0.15 16,91
13 Dharwad 1.0423 42,28 121 78 1.29 34,82
14 Bangalore 1.0289 10,04 147 250 0.42 20.31
15 Kolar 1.0219 21,40 98 244 7.41 18,30
16 Raichur 1.0001 41,90 51 57 0036 15,50
17 Gulbarga 1.0017 19.36 54 34 3,17 13,18
18 Bijapur 1.0167 23,60 79 48 5.13 24,93
19 Bidar 1,0632 19,23 54 121 7043 13,95
Karnataka  1.0351  28.4L 100 124 2.30 23.52
Coefficient of g gp 59,88 27,83 55,69 103,52 37,72

Variation (%)

ContGeee
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TABLE 6,4 : (contd,.)
Rainfall Average Concen- Man/ Net irri- No.of
Sr. (Annual size of tration land gated Agri-
Districts  2verage) holding ratio ratio area(as % cult-
Yo in m (1955-56) (Gini) (per/ &f NSA) ural
* in hectas. 100 imple-
hectare ments
NSA) (per/100
N heC't.NSA)
1 8 9 10 11 12 i3
1 Kodagu 2792.0 2.47 0.4673 59 6,49 44
2 Shimoga 1402.0 3.79 0.5141 179 47 .67 62
3 Us. K. 2685,0 1.53 0.5519 111 17.41 78
4 Chikmagalur 1955,.,0 4,98 0.5803 63 23.01 51
5 De K. 4489,9 6,61 0,7216 197 42,66 135
6 Bellary 585,7 4,69 0:.4769 44 4,73 22
7 Hassan 957,2 2,81 0.4956 82 12,71 66
8 Tumkur 667 .5 3.13 0.5288 75 C1ll.74 49
9 Chitradurga 504,9 5.98 0.5248 59 6432 31
10 Belaum 833,9 3.73 0.5768 57 6428 23
11 Mysore 682,8 2,56 0.4549 91 12,77 62
12 Mandya T25 44 1.7% 0.4003 103 28.87 87
13 Dharwad 696,11 4,34 0.5493 45 5.19 22
14 Bangalore 7637 2.48 0.4934 111 12.04 63
15 Kolar 638,5 2.03 0.4459 128 16,95 71
16 Raichur 738,0 6,27 0.4800 31 3.23 13
17 Gulbarga 724 .4 6.75 0.5071 28 1.24 8
18 Bijapur 639.4 6,67 00,5357 31 2,08 12
19 Bidar 787.9 6.22 0.5212 48 2.30 11
Karnataka 1225,9 4,86 0.5897 586 839 31
CoVe (%) 85,39 44,19 13.00 54,59 95,86 68,26
Note For computational procedure, see the Text.

Source : Computed from i) Appendix Table 6.1,
Bureau of Economics & Statistics,CGovte.

of Mysore,Bangalore, iii) Census of Land Holdings,1955-56,
Bureau of Economics & Statistics, Govit. of Mysore,
Bangalore,

glance, 196061,

ii)Mysore at a
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and Dakshina Kannada, the use of agricultural implements

has increased in most of the districts, Another observa~
tion which emerges from the tables is that the infrastru-
ctural facilities are not developed commensurate with
the requirements of developed districts, whereas there is

a marginal improvement in this regard in the case of back-
ward districts. Further, it can be seen that the average
size of holding is falling, in almost all the districts.
But the concentration ratio of land holdings has increased
in Kodagu, Shimoga,€hikmagalure, Bellary, Hassan, Mysore,
Mandya, Bangalore, Kolar, Dharwad and Raichur in 197576
over that of in 1970-~71. However, there is not much change
in the concentration ratio of land holdings for the state

as a whole between 1970-71 and 1975-=76.

5. EARLIER FINDINGS ¢ A BRIEF SURVEY

In fact, several studies have been conducted to show
the interregional agricultufél productivity differences in
terms of the above few or several factors. It may not be
out of place to present at this stage, main finding of

18
such studies, &n attempt has been made by P. S. Sharma

18 P. S. Sharma, "Impact of Selected Aspects of Labour
and Land on Per Acre Productivity", Indian Journal of
Agricultural Economics, Vol. 21(&), Jan.-March 1966,
pp 31-341,

R
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to study the relative association of per acre productivity
with rainfall, irrigation, holding size, land concentration
ratio, area under tenancy, workers per acre, area cultivated
upto 5 acres, percent of area under mixed tenancy and
percent of hired workers to total agricultural workers in
crop-zenes, state-zones and All - India (303 districts)
based on cross - section data for the average of triennuium
of 1959-1962, His study shows that, of the nine factors
included in the Multiple Regression Analysis, Five factors,
;iz,, average rainfall, gross area irrigated as percent of
gross cropped area, average size of holding, total cultivated
area upto 5 acres and hired workers as percent of total
agricultural workers, were found to be the significant
factors ( at the 1% level ) to explain inter-district
agricultural productivity variations in India, Except for
the average size of the holding, the coefficients of all
other significant factors had positive signs before them.
However, the selected variables explained 67 % of the total
variations., M, M. Dac?i19 considers cropping pattern, land-
man ratio, rainfwll, irrigation, cropping intensity and

average size of holding as the factors to explain inter-~district

19 M, M, Dadi, "Occupational Structure and Productivity
levels in the districts of Gujarat", & paper presented
at the Second GEC held at Baroda on 2-3 Jan., 1971,



variations in agricultural income per worker in Gujarat,
Though the selected variables explained 67 % of such
variatiocns in .1960- 81, only the cropping pattern coeffi-
cient turned out to be significant in his Multiple
Regression Analysis. S, R, Hashim and M. M, Dadi,zo
regressed per hectare output on selected variables to
examine the factors of inter-district per hecteare agricultural
productivity variations in Gujarat on cross-section data for
the year 1960-6l. The selected variables explained 61 %

of inter-district variations, However, of the wvarious
faétors aelected, only two factors, viz., land-man ratio and
cropping intensity, were found to be significant factors to
explain the variations in their Multi-variate Analysis. By
employing the Technique of Factor Analigsis, Baldev Singhzl
demonstrated that nearly 90 % of inter-district variation

in agricultural productivity is explained by the resource

structure of the agricultural sector in Gujarat State for

20 S, R, Hashim and M, M, Dadi, "Population pressurg size
distribtition of land holdings and land productivity e
an analysis of inter-regional variations in Gujarat",
5 paper presented at the second GEC held at Baroda,
on 2-3 Jan. 1971.

21 Baldev Singh, "Productivity and Resource Structure -—
A Case Study of Agricultural Development of Gujarat",
Indian Journal of Agricultural Economics, Vol. 35(3),
July-Sept. 1980, pp 34-50.
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the years 1960-61 and 1970-71. A. Vaidyanathan's22

study, based on crossesectional data for the ageraﬁé of
1970-71 to 1972-73, reveals that less than 60 % of the
inter~district variations in productivity per hectare are
explained by physical factors in India, G. S, Bhalla

and Y. K, Alagh in their work23 have found that the
areas with high productivity levels in agricultural output
are significantly associated with the areas of high rainfall
and assured levels of irrigation. With the help of Multiple
Regression and Factor Analysis, Bhawa and P. Singh24 have
found that the most important factor responsible for inter-
district variations in Agricultural productivity is infra-
structure. According to them, the inter-district variations
in Punjab can be narrowed down to the extent of 60 % by
providing a uniform infrastructure., Their study was\based

on cross-section data for the year 1975-76. C, G, Ranad925

22 A,Vaidyanathan, " Labour use in Indian Agriculture — An
Analysis Based on Farm~Management Study Data', in ILO -
ARTEP Puplication, Nov. 1978, pp 44,

23 G, S, Bhalla and Y. K. &lagh, "Performance of Indian
Agriculture — 54 District-wise Study', Sterling Publishers,
Pvte., Ltd., New Delhi - 1979, pp 196.

24 R,S,Bhava and P,Singh, "Sources of inter-district variations
in Agricultural Productivity in Punjab", PSE-Econimic
Analyst, Vol. II, Dec. 1980, pp 38-46.

25 C., G, Ranade, "Impact of cropping pattern on agricultural
production®, Indian Journal of Agricultural Econdmics,
Vol. XXxXv (2), April-Jdune 1980, pp 85-93.
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examines the effect of cropping pattern, fertilizer
consumption and irrigation upon agricultural output per
hectare across 54 agro-climatic regions covering sixteen
states at two points of time i.e., averages of 196265
and 1970-73. The Multiple Regression Analysis Conductéd
by him reveals that all the factors are significant in
explaining the variations, The three factors explained
87 % to 90 % wvariation in the pre-green revolution
period ( i.e, 1962-65 ) and 8l % to 84 % in the post -
green revolution period ( i.e., 1970-73 ). By fitting the
Cobb-Doughlas type production function to the inter-state
crosg—section data for the years 1973 - 74 to 1975 - 76,
P, K, Joshi and T, Haque26 demonstrate, considering an
agriculturally developed state like Pubjab as the base,

that the fertilizer seemed to be the most important

determinent of productivity differences in as many as seven

ocout of the fifteen states, while in Karnataka, Kerala,
Maharashtra, Orissa, Rajasthan and West-Bengal, the major

part of productivity difference was explained by HYV

<o

crops. However, in Tamil-Nadu and Gujarat, it was explainéd

mainly by irrigation, HYVs and fertilizer, Their study

26 P, K, Joshi and T.Hague, "An Economic Bnguiry into the
Long~Term Prospects of Balanced Agricultural Growth in
India", Indian Journal of Agricultural Economics,
Vol. 35(4), Oct - Dec. 1980, pp 5.
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also indicates that the credit played an insignificant

part in explaining the agricultural productivity differences,
hkpplying the Multiple Regressions +o the cross-sectional
data for 1975-76, M, S, Bhatia27 showsthat 80 % of
variability in yield rates of rice, wheat and food grains
in different states is explained by the variables of
irrigated area, fertilizer consumption ( per hectare ),

proportion of area under HYV crops and rainfall in the states.

6. REGRESSION ANALYSIS

Before doing a Multiple Regression analysis it would
be worthwhile to examine,in the present section, the
association between product per farm worker on the one hand
and each of the explanatory variables on the other, and the
asgsociation between product per hectare of NSA and each
of the explanatory variébles. This has been done separately,
by calculating the coefficients of correlation between the
dependent and each of the explanatory variables. for the
periods 1960-61, 1970-71 and 1975-76, After solving
the problem of Multi collinearity, the Multiple Regression

Models of the study are stated, In the final part of the

section, the results of Multiple Regressions are given,

27 M., S, Bhatla, "State-wise variations in growth of food
production in India", Agricultural Situation In India,
Aug. 1981, pp 379-384,
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The calculated coefficients of correlation between
product per farm worker and explanatory variables are
given in the last row but one of the Tables 6.7 , 6.8 and
6,2 for the years 1960-61, 1970-71 and 1975-~76
respectively, The correlation results revgal that labour
productivity in Karnataka 1is positively and significantly
assocliated with infrastructure for agriculture, rural
literacy rate and rainfall in 196061 ; with area under
cash crops, tractor density, rural literacy rate in
1970-71 ; and with area under cash crops, rural literacy
rate and concentration ratio of land holdings in 1975-76.
Since the coefficients of correlation between product per
farm worker and other factors are not found to be significant
at 5 % level, it is difficult to comment on their influence

on labour productivity in the state,

Further, the coefficients of correlation letween
land productivity on the one side and each of the explanatory
variables on the other are calculated and these are given
in the last rew of Tables 6.7, 6.8 and 6,9 for the years
1960-61, 1970-71 and 1975~76 respectively. From the
results, it is evident that density of draught animals, rural
literacy rate, rainfall, man-lamd ratio, irrigated area and
density of agricultural implements bear a definite and positive

correlation with land productivity in 1960-61. In 1970-71,

\
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land productivity shows a positive and significant associa-
tion with cropping intensity, tractors, infrastructure,

draught animals, rural literacy rate, rainfall, concentration
ratio of land holding, irrigated area and density of agricul-
tural implements, while it shows a negative and significant
association with average size of holding. For the period
1975~76 , except for area under cash crops, area under HYV,
density of pumpsets and fertilizer consumption, all factors
are found to be significantly associated witﬁ land productivity.
However, the size of land holding and land productivity are

inverpsely related.

To understand the relative importance of explanatory
variables either on product per farm worker or product per
hectare of Net Sown Area, the Multiple Regression Analysis
is resorted to. $Since the present study covers many explana-
tory wvariables, the problem of multicollinearity arises
because of inter-correlation between the different explanaw
tory variables. However, an attempt is made to solve the
problem of Multicollinearity by eliminating the interrelated
variables from the regression equations. The interrelationship
between the explanatory variables is given in the Toefficient
of €orrelation Matrix Tables 6,7, 6.8 and 6.2 £for the three
years, viz., 1960-61, 1970-71 and 1975-76 separately. These

correlations are based on observations relating to the
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nineteen districts of Karnataka,

. From the Correlation Matrix Tables, it is evident

that there are interrelations among the explanatory variables.

For example,cropping intensity bears a high positive
correlation with draught animals, rainfall, irri%ated area,
man-land ratio and density of agricultural implements. 7
Infrastructure is significantly correlated with draught
animals, rural literacy rate, man-land ratio, size of
holding and density of agricultural implements. Tractor
density i1s positively associated with density of animals,
man-land ratio, irrigated area and rural literacy rate in
1975-76., IM fact, this interrelationship suggests that the
tractoristion does not displace animal and man-power in
the early stages of development. The average size of
holding shows a negative and significant correlation with
composite index of infrastructura, density of draught
animals, man-land ratio, irrigated area and density of
agricultural implements. Thus, some of the interrelated

variables have to be dropped from the regression eguations,.

5, REGRESSION MODELS

After removing the inter-correlated variables, the

recression equations finally selected are stated as follows

'3
»

~3
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PRODUCT PER FARM WORKER EQUATIONS

Y, = A BiX) o+ BoXo o+ BoXo +’ Pi1Xy tu (1)
Y, o= Ak BXo + BoXo ok ByoXig tu cee  ees  (2)
P & Plﬁl tPyXy * BoXg k BuX, + BXo tu .. ... (3)
Y, = o+ szz * ByXy t Bl f By%g t Bg¥g t 0 .. ... (4)
Yy = O ByX, 4 BX, o+ BaXy + BoXo + u (5)

Yo =0t BX, + B X, + BXo ¥ BoXg + PloX, +u eee  (6)
Y= ol BX, + BX, o+ pXo 4 BoXg +ou e 2

Note s The eqguations (1) to (2) , (3) to (5) and (6) to
(7) are fitted to the cross-section data for the years 1960-61,
1970~71 and 1975-76 respectively.

LAND PRODUCTIVITY EQUATIONS

Y= ol PoX, 4 PoXo ok BoXo 4 BiX, tu ceeeae (1)
Y= ald ByXy o+ PoXy + Po¥Xg + PpiXqq * U N 3
Y= Ok BXp o+ By b Py K g tu eee  (3)
Y, o= Ak BX ok ByXy v PNy BX, F PoXg Fu... ... (4)
Yy, = At PRy ok BaXg o BX, & P11X17 * BoXp ¥ U0 ... (5)

Y= ol ByX, + PoXo BiXy * Be¥s * Profio * O (6)
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Xt PRy + PoXy + By¥y v PR, + BeXg + X+
P x 4 u av e sew (7)
12%12

= ot By b BeXo F BoXa F ProXoo F B U e wel (8)

{i

ol + B X, + p3x3 4+ p4x4 + BgXg * Bio%ig * U cee  ees (9)

Note : Equations (1) to (3), (4) to (6) and (7) to (9)
fitted to the cross-section data for the years 1960-61,

1970-71 and 1975-76 respectively,

where ;

YW

= Product Per Farm Worker (in Rs.), Yﬁ = Product Per Hectare

of I N8A (in Rs.), X, = Cropping intensity ( cca/wsa),

X2 = Ratio of Area Under Cash Crops to GCA, X3 = No. of

Tractors Per 100 hectare of XN8&, X, = Ratio of HYV Area to

4

Food Cropped Area, X. = Composite Index of Infrastructure

5

For Agriculture, X6 = No. of draught animals per 100 hectare

of NSA , X, = No., of Pumpsets per 100 hectare Gross Irriga-

7

ted Area , X8 = Fertilizer Consumption Per Hectare Gross

Croped Area(in Kg), X, = Rural Literacy Ratio, XlO = Annual

9

Rainfall {mm), X.. = &verage size of holding (in hectare),

X2

11
= Gini concentration Ratio of Land Holding, X13 = Man-land

Ratio, X = Ratio of Net Irrigated Area to Net Sown Area,

X

ps

15

14
H
= Agricultural implements per 100 hectare of NSA, o s and

are the parameters to be estimated.



The parameters are estimated by employing the

method of Least Squares Estimation Method.

B. RESULTS OF THE REGRESSION : PRODUCT PER FARM WORKER

After solving the problem of multicollinearity, as
many as 40 possible Linear Multiple Regressions were
tried by employing the method of Least Squares Estimation

Method. However, seven multiple regressions were finally
2

selected as the best in terms of R and the 't! values of
coefficients . The selected eguations represent an effort
to include as many as variables sperified as possible,
because there is every reason to believe, on the theoretical
ground, that each of the variables specified has some effect
on labour productivity. The results of the equations
finally selected for different years are presented in

Table 6,10%.

The f£first two eguations reveal that the selected
variables explain only 31 % to 49 % of variation in product
per farm worker in Karnataka for the period 1960-61. The

results indicate that the rural 1literacy rate (Xé) and

* Regressions for two variables, viz,, between product
per farm worker and each of the explanatory variables
included in the equations, are also run. The results
are given in the &Appendix Table 6.4 for the periods
under examination.

50
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annual rainfall (Xlo) are the only significant variables
explaining the variation in product per farm worker. The
regression coefficients of rural literacy rate and rain-
fall are positive and significant at 1% and 5% levels
respectively. Similar relationships were also found when
the product per farm worker was regressed on rural
literacy rate and rainfall individually. The regression
coefficients with rural literacy rate and with rainfall
turned out to be highly significant at 1 % level with
positive signs ( see,AT”ppendix Table 6.4). However , the
results of regressions indicate that the cropping intensity,
infrastructure, pumpsets and average size of holding seem to
have ne significant impact on labour productivity in 1960-61.
Though labour productivity was significantly correlated,
individually, with infrastructure and density of pumpsets,
their coefficients were not found to be significant at 5 %

level in the presence of other variables,

For the year 1970-71, the selected variables explain
41 % to 56 % of labour productivity variations in the
state ( Equations (3),(4) and (5) ). Area under cash crops(xz),
tractor density(x3), density of draught animals(XG) and rural
literacy rates(xg) thrn cat to be the four significant
factors to explain inter-~district wvariations in the product

per farm worker for the year 1970-71l. The coefficients of



the four factors in the 1970-71 equations are significant
and have positive signs before them, When labour productivity
was regressed on each of the explanatory variables, separa-
tely, +the regression coefficients with the three variables,
viz., area under cash crops, tractor density and rural
literacy rate, were found to be significant with positiie
siguns, whereas the coefficient of draught animal was not
found to be significant though: it had a positive sign
before it ( see, Appendix Table 6,4 ). This means that, the
factor density of draught animal Dbecomes a significant
factor in influencing labour productivity in agriculture
only when it is associated with other factors. Factors,
like cropping intensity, area under HYV, infrastructure,
density of pumpsets and fertilizer consumption seem to
have no significant impact on the variations of agricultural
labour productivity in the state during 1970-71 since,
none of their coefficients are found to be significant at
the 5% level, Individually also, they were not found to

be significantly correlated-with the dependent variable.

It is observed, from regressions (6) and (7), that
nearly 46 % to 54 % ©of the agricultural labour producti-
vity differentials a7 explained by the selected factors in
the state for the year 1975-76. Only three .factors, viz.,

area under cash crops(Xz) the rural literacy rate(Xg) and
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concentration ratio of land holdings (Xlz) appear to

be significantly affecting the product per farm worker
during the mid-seventies. The coefficients of area

under cash crops, rural literacy rate and concentration
ratio, in the selected equations, have positive signs
before them and are significant at 5 % level, Indivie
dually also, these were the only three factors which
were significantly correlated with product per farm worker
( see, Appendix Table 6.4 ). However, other factors,
namely, area under HYV, draught animals and pumpsets,
which are included in the equations, have no significant
impact on product per farm worker neither singly nor when

associated with other factors.

Thus, it can be inferred that rural literacy rate
and annypal rainfall are significant factors to explain
the product per farm worker differentials for the year

1960~61 in Karnataka . However, nearly 50 % wvariation

is unexplained. In 1970-71, area under commercial crops,\
tractor density, density of draught animals and rural
literacy rate turn out to be sign%ficant factors to
explain such differentials. The R is found +t0 be higher in
1970-71 than that in 1960-61 . Por the mid-seventies,

area under cash crops, rural literacy rate and concentration

ratio of land holdingsare found to be the significant factors

T



to explain inter-~district variations in product per farm
worker in the state. However, it is sbserved that the
selected variables in the regressions do not account for
nearly 45 % of variations for the years 1970-71 ana

1975-76.

RESULTS OF THE REGRESSICN : LAND PRODUCTIVITY

As many as 45 possible Linear Multiple Regressions
were tried, after solving the problem of multicollinearity
( with the help of correlation matrix of explanatroy
variables presented in Tables 6.7, 6,8 and 6.9 ), with
the help of Least Sdguares Method of Estimation. However,
only the results of the equations, where product per

hectare of net sown area has been considered as dependent
2

variable, finally selected as the best in terms of R and

't' values of the ccoefficients are given in Table 6,11 .
It can be seen from the regression results

(Equation (1),(2) and (3))that the selected variables

explain 53 % to 77 % of land productivity variations in

Karnataka for the year 1960-61, Factors, namely, cropping

* Regressions for two variables, viz., between product per
hectare of net sown area and each of the explanatory
variables included in the equations, are also run. The
results are given in Appendix Table 6,5 for the periods
Under -examination,
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intensity, infrastructure, rural literacy rate, rainfall,
average size of holding and irrigated area are found to

be significant factors to explain such variations. The
coefficients of all the factors are found to be significant
and the coefficients of all the factors, except the size of
holding, have the expected signs before them. The coeffiw
cient of average size of holding has a negative sign before
it. It only means that, even with the assocization of other
factors, increase in size has a negative effect on product
per hectare of land under plough. When the land producti-
vity was regressed on each of the above mentioned factors,
separately, the coefflicients qf each of the factor turned out
to be significant and the coefficients of all the factors,
except average size of holding, bear the expected signs before
them (see, BAppendix Table 6,5 ). Since the coefficients of
area under cash crops and density of pumpsets are found to
be non-significant at 5 %, nothing can be said about

their influence on land productivity.

The regressions ( Equations 4,5 and 6 ) fitted to the
1970-~71 data reveal that the selected variables explain
inter-district variations in land productivity to the extent
of 69 % to 77 % for the period. The significant factors
to explain such variations are cropping intensity, area

under cash crops, density of tractors, infrastructure, annual

517
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rainfall and:. concentration ratio of land holdings,

The coefficients of these factors are found to be
significant and positive. However, in ecuation six,

area under cash crops and tractor density turned out to
be the non-significant factors, though they had positive
signs before their coefficients , It may seen the raine
fall catches all the variations. This becomes clear when
the regression results of two variablesaqye observed ( see,
Appendix Table 6,5 ). Rainfall alone explains 73 % of
variations. Howevef, land productivity bore individually,
a positive and significant correlation with cropping
intensity, density of tractors, infrastructure and
concentration ratio of land holdings, Area under cash
crops, although not found to be a gignificant factor
individually, here emerges as a significant factor to
explain inter-district variations in land produétivity
when associated with othe;ffactors. Though, area under HYV
and fertilizer have positive signs before them ( in Eguations
4, 5 and 6 ), they are found to be non-significant factors
to explain the land productivity variations in Karnataka.
It seems that fertilizer; though a significant factor
indigidually in land productivity variations, turns out to be
a non-significant factor in the presence of other factors.

/
But area under HYV is significant neither singly nor in
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the presence of other variables in explaining +the inter-
district 1land productivity variations in Karnataka for

the perdod 1870-71.

For the mid-seventies, the selected wvariables
exXplain a still higher percent of wvariation in land produ-
ctivity in Karnataga. The adjusted Multiple Coefficient
of Determination(R ) varies from 74 % +to 80 % for the
pefiod 1975-76 ( see Equations 7 to 9 ). &s many as seven
factors, viz., cropping intensity, area under cash crops, '
infrastructure, fertilizer consumption, rainfall, concentra-
tion ratio of land/holdings and irrigated area, emerged as
the significant factors to explain inter-district land
productivity variations in mide-seventies. The coefficients
of all the factors are found to be significant with positive
signs before them, When land productivity was regressed on
each of the explanatory variables, separately, the coeffici-
ents of cropping intensity, infrastructure, rainfall, conce-
ntration ratio of land holding and irrigation alone were
found to be significant with the expected signs ( see,
Bppendix Table 6.5 ). However, area under cash crops and
fertilizer, though not significant individually ( see,
Appendix Table 6.5 ), become significant factors in 2xpla-
ining the inter-district wvariations in eqguation 8 and 9

respectively. That, area under cash crops becomes signifieant

(&



Mo

in the absence of variables, like cropping intensity and
rainfall, while fertilizer becomes significant in the
presence of rainfall may be confirmed by examining the
results presented in equations 7, 8 and 9, It is also to
be noted that the unequal distribution of land, as represented
by the concentration ratio of land holdings, affects
positively land productivity in Karnataka in 1975-76, which
was also true in 1970-71, The coefficient of concentration
ratio of land holdings is found to be significant and
positive., However, it is difficult to conclude about the
effects of HYV seeds, tractors, pumpsets on land productie
vity.‘sinqe their coefficients are found to be not at all
significant at 5 % level in all the three equations run

for the 1975-76 data.

Thus, it is found that cropping intensity, infra-
structure, rural literacy rate, rainfall, averaggrgf holding
and irrigated area in 1960461; cropping intensity, area
under cash crops, tractor density, infrastructure,rainfall
and concentration ratio of land helaings in 1970-71 ; and
cropping intensity, area under cash crops, infrastructure,
fertilizer consumption, rainfall, concentration ratio of
land holdings and irrigated area in 1975-76, are the most
significané factors influencing land productivity in

Rarnataka. The selected variables explain inter~district

L]
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land productivity variatiens in Karnataka to the extent
of 53 % to 77 % in 1960-61, 69 % to 77 % in 1970-71
and 74 % to 80 % in 1975-76.

7. CONCLUSION

i) It is found that the highest inter-district variation
is displayed by the product per worker in the primary
sector for the years 1960-61 and 1970-71 ,. Further, the
correlation analysis suggests that the regional inequality
in Karnataka is explained'mostly by the variations in
product per worker in the primary sector for the periods

1960-61 and 1970-71.

ii) The nature of agricultural productivity variation is
studied through product per farm worker and product per
hectare of NSA in the state, The study shows that the
inter-district variations are very wide in both measures of
agricultural productivity for the periods 1960~61, 1970-71
and 1975-76. Though agricultural productivity has increased
over the years 1960-61 to 1975-76, there is a remarkable
stability im the ramk order of districts with respect to
product per farm worker and product per hectare of net

sewn area for the years undeé examination. The highest and
+he lowest positions are, in all the periods, these of Kodagu

and % Bijapur respectively, with/only exception in respect
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5 :of land Qfoductivity in 1975-76. The high ranks are-
consistently maintained by é?moga, Uttar Kaﬁnada,
Chikmagalur and Dakshiné Kannada, while the reverse is
true, in totality, in the case of Gulbarga, Raichur,

Bidar and Dharwad,

iii) The analysis of district agricultural productivity
relatives indicates that there are no conclusive egidences .
either of convergénce or of divergence in the product

per farm-worker over the period 1960-61 to 1975-76,.-
while the land productivity disparities are, for the

period, converging in Karnataka.

iv) The impact of several factors upon agricultural

productivity in Karnataka is explored,

The Multivariate Regression Analysis indicates
that rural literacy rate and apnual rainfall in 1960-61;
area under commercial crops, tractor density, density of
draught animals and rural literacy rate in 1970-71 ;
and area under cash crops, ruFal literacy rate and'\ i
concentration ratio in 1975-76, are the significant
factors to explain the product per farm worker differentials
- in Karnataka, However, the{selected variables in the

regressions are unable to provide an explanation to the

extent of nearly 50 % in 1960-61 and 45% in 1970-71
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and 1975-76, for the inter-district variations in

product per farm worker in the state.

v) When the product per hectare of NSA was

regressed on the selected variables, it has been found

that cropping intensity, infrastructure for agriculture,
rural literacy rate, annual rainfall, average size of
holding and irrigated area in 1960-6l; cropping intensity,
area under cash crops, tractor density, infrastructure,
rainfall and concentration ratio of land holdings imn
1970-71; and cropping intensity, area under cash crops,
infrastructure for agriculture, fertilizer consumption,
rainfall, concentration ratio of lamd holdings and irrigated
area in 1975-76, are the most significant factors influenc-
ing land productivity in Karnataka. The selected variae-
bles provide more than 75 % explanation in the inter-
district variation in product per hectare of net sown area

in all the periods under examination.

vi) There are indications of inverse relationship
between the size of land and the output per hectare, the

latter falling, with the former rising, in Karnataka State.

[
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