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CH&PTER 17

VARIATIONS IN DISTRICT PER CAPITA INCOME i REGRESSION 
ANALYSIS

1. INTRODUCTION

In Chapter Two it was observed that, though there 
was a convergence of district per capita income towards 
the state per capita income from 1961 to 1975, such a 
trend was not without substantial inequalities» It is 
generally argued that wide differences in per capita product 
are accompanied by wide differences in the characteristics 
of economic and social structure,, The number of factors 
determining the magnitude and structure of economic activity 
in a given region is obviously large„ In the words of 
Professor Simon Kuznets : " The structural characteristics
associated with the level of per capita product ranging 
from the purely economic, such as education of the tlabour- 
force and ma chanical energy available per capita or 
distribution of labourforce and production among major 
production sectors or consumption of final goods, ranging
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from 'necessities* to 'luxuries* to non-economic 
processes and characteristics, such as the demographic 
rates of births, deaths and migration j or to conditions 
of life reflected in the extent of urbanisation, literacy 
of population etc."'*' Hence, an attempt may be made to 

describe some hypotheses in regard to factors of variations 
in per capita product. Section Two deals with this aspect. 
Section Three describes the specification of the variables 
and sources of data. The Multiple Regression Models and 
the results are-discussed in Section Four. Section Five 
brings out the growth rates of explanatory factors. 
Conclusions are given at the end.

2. SOME HYPOTHESES

i) Worker Participation Rate s One can visualise two ways 
of defining the worker participation rate for a region..
One, it may be defined as the proportion of workers to 
total population. This is a direct ire a sure of the level 
of labour input. Two, it may be defined as the proportion 
of workers to the total population which is exclusive of 
the population in the age group of 0-9. The justification 
for the exclusion of the age group 0-9 population from the

1 S*Kuznet$5, “The gap, concept, measurement, trends” in 
Gustav Ranis; (Ed), “The gap between the rich and poor”. 
International Economic Association Publication,
MacMillan, 1972, pp 11.
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denominator is that one would not expect a child to work 
up to the age of, at least# nine. To make the distinction 
between the two# the latter may be called the "effective 
worker participation rate". It is argued that regions with 
identical averages of service income per worker in industry 
as a whole may differ in per capita product# because# they 
differ in the distribution of the population between the 
number of workers and the number of dependents*. Hence# it 
may be said that# the region which has a higher percentage

I
of total population in the labourforce will also be the 
region with high per capita product# given the productivity 
of labour. One would also anticipate a close positive 
relationship between the degree of manpower utilisation 
and the corresponding level of per capita product.

ii) Productivity : Productivity is regarded as a prominent
source of variations in per capita product between regions. 
Productivity may be ms asured in terms of product per 
worker ( which may be called labour productivity ). It is 
observed that differences in the levels of regional 
development are reflected in labour productivity differences 
among the regions. The higher the labour productivity of 
a region# the higher is its level of development. Therefore, 
it can be hypothesised that there will be a close and 
positive association between the product per worker and 
per capita income, given the labour participation rate.



1 2

iii) Degree of Industrialisation : The degree of
Industrialisation may be defined as the proportion of the 
labourforce engaged in the non-agricultural sector to the 
total labourforce. Tie degree of industrialisation, as a 
factor of regional income differences, may be considered 
on the ground that, "Service income per worker in non- 
agricultural industry is generally higher than in 
agriculture and differences among regions in the distribu­
tion of thelabourforce between low income agriculture and 
high Income nan-agricultural industry will therefore give 
rise to regional differences in per capita income, even in
the absence of differences in income per worker within each

2industrial sector." Thus, it is expected that a high 
degree of industrialisation is positively associated with 
a high level of per capita income.

iv) The Active Population s - The active population ( or 
the age composition of the population ) indicates the 
potential contribution of human resources to the economy. 
Generally, two variants of active population are considered* 
one , the percentage of population in the age group of 
15-59 years to the total population; two, the percentage

2 R. A. Easterlin, "Interregional differences in per
capita income, population and total income, 1840-1950," 
in NBER * Trends in the American Economy in the 19th Century, Studies in Income and Wealth, Vol. 24, I960,
pp 80-81.
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of population in the age group, of 20 - 59 years to total 
population. The above variants are based on the assumption 
that, at these ages, persons contribute or contribute most 
effectively to income production., The persons not in the age 
groups tend to either the too young ( below 15 years ) oro 
to those in the formative stage ( between 15 to 20 years ) 
or to the too old ( above 60 years ) to participate fully 
in productive activities. It is argued that the age criteria 
appear to account for the principal demographic factors in 
regional income differentials. In other words, the regions 
with high percentage of total population in this productive 
age group are expected to have a higher per capita product 
than that in the regions with the lower percentage of the 
total population in the productive age roup., Further, it 
can also be argued that, the differences in the ratios of 
male to female, in the active population, do result in 
differences in productivity between the regions. However, 
among the regions, variations in the ratios of male to 
female population in the active population are found to be 
insignificant.

v) Degree of Urbanisation t Urbanisation is measured as 
the percentage of urban population to the total population 
of the region concerned. In most of the advanced countries 
it is observed that there has been a continuous decline in 
the proportions of total population living in rural areas



and marked increase in urban population over the past 
many years,, This significant Change has accompanied 
the industrialisation of those nations. Similar trends 
are also observed in the underdeveloped countries to-day. 
The percentage of the urban population in these countries 
is swelling gradually. The increase in urbanisation is 
also associated with the industrialisation oj^ the develop­
ing nations. It may be further argued that urbanisa­
tion provides better educational facilities, more 
opportunities for non-agricultural work, more of basic 
amenities, among other things. Thus, urbanisation offers 
a better climate and environment for higher levels of 
development of regions. To S. H. Robock, " urbanisation 
appears to be an inevitable concomitant of economic growth” 
Therefore, it can be said that differences in the degree of 
urbanisation brings about differences in the levels of 
regional development. The higher .the degree of urbanisa­
tion, the higher is the expected level of development of 
a region. Hence,, it is hypothesised that the high degree 
of urbanisation is positively correlated-bethe high per 
capita product.

vi) Education : Education has both economic and non -
economic dimensions.. - Available evidence suggests that

3 Robock,'Stefan H«, “Strategies for regional economic
development”, in David. L. McKee, Robert D.Dean,,William 
H.Leahy, (Eds), “Regional Economics, Theory and Practice”, 
Collier-MacMillan, Ltd, London, 1970, pp 252.
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the high educational standards possessed by the population 

in general and the labourforce in particular are signifi­

cantly associated with the relatively high levels of 

income. Though it is difficult to assess the causal 

relationship- between education and the level of income, 

it can be said with same confidence that, in no country, 

the illiterate peasants and untrained workers forged the 

modern industrial society.. Highly educated persons are 

not only supposed to be more efficient in their respective 

sphere of activity but also to serve as "change agents" 

in a society. Therefore, the education is frequently 

considered as a variable contributing to interregional 

income disparities. The education level of a region may 

be measured as the percentage of literate population in 

the total population of the region. But, a more useful 

index is the effective literacy rate, as this reflects 

the proportion of literates among persons who ought to
i

have attended the education system in the normal course. 

This index can be obtained by calculating the proportion 

of the literate to the total population in the age group 

of five and above. Then, it goes without saying that 

regions with high literacy rates will have higher per 

capita product than those of regions with low literacy 

rates. Thus, one would obviously expect a definite and 

positive correlation between literacy irate and per 

capita product.



vii) Infrastructure Facilities : The economic
development of any region depends, inter-alia, on the 
existence of a highly developed 'infrastructure* .
Though the term 1infrastructure 1 has been widely used 
in different contexts, it has no precise definition.
It is also observed that the terms * infrastructure * 
and 'social overhead capital' are-used inter changeably. 
However, a World Bank: expert defines 1 infrastructure' 1
as "the basic services on public utilities which are 
necessary to the commodity producing sectors of the

4economy According to Nortfeam Shah," the infrastructure
comprises all those facilities and .activities, the basic 
rationale of which is the sustenance which they provide 
to income generation and production in the rest of the 
economy rather than income generation and production 
within infrastructure enterprises themselves." He 
includes nearly eight items, viz., power, irrigation, 
transport, communications, education, research and develop­
ment^ health and other facilities like banking and insurance, 
under the head * infrastructure'. In a way, the items which

4 Quoted, Prabhakar Rao, "Cost of urban transportation",
in* Vadilal Dagli ; (ed), " Infrastructure for the Indian
Economy," Vora and Co., publishers private. Ltd., 
Bombay, 1970, pp 129.

5 Narottara Shah," Infrastructure for the Indian economy in Vadilal Dagli, (ed), op. eit., pp 12.
H



are labelled as * infrastructure1 are said to form the
basis of development*, They themselves are not a factor 
bringing about the development. They are complementaries, 
needed to as stare smooth economic development, if these

i

overheads are unevenly distributed among regions, they 
will result in inequalities in the economic development of 
regions*. The higher the level of infrastructure facilities 
available in a region, the higher is the level of 
economic development and vice versa. Hence, the factor 
1 infrastructure1 assumes importance in the study of 

regional income inequalities* To study the regional pattern 
of the availability of infrastructure facilities, for each 
of the regions, a 'comprehensive index of infrastructure'
( or composite index of infrastructure ) may be prepared 

in relation to the average position for the state economy 
as a whole*. One would expect that the high composite 
index of infrastructure is positively associated with the 
high per capita income*.

In fact, the above factors have been considered, in 
several studies, as the important sources of regional 
income differentials., J, S. Williamson finds that, "labour 

participation rates in part contribute regional income per 
capita differentials". M. D. Choudhary's study reveals

6 J.S.Williamson, "Regional inequality and the process of 
national development s A description of the patterns". 
Economic Development and Cultural Change, Vol.XIIl(4), 
Part II, July 1965, pp 44.



that, “nearly 50 % of the relative differences between
provincial incomes in Canada during 1961 are accounted
for by age composition of population, labour participation
rates, level of schooling of working population and under-
employment." According to R* A* Easterline, “the components
like agricultural and non-agricultural income per worker,
labourforce industrialisation, participation rates and
property income per capita contributed to the narrowing
of per capita income differences of states in U.S.A* between 

81880 - 1950." H. S, Perloff and others pointed out
that, “among the important determinants of per capita
product in a region, the following stand out— percentage
of population employed, average earning of employed
persons, place of residence, types of industrial employment,

9marginal labour productivity and capital per worker".
V. H. Woodward argues that, “the regional variations in 
GDP per head arise to a considerable extent for differences 
in the economic composition of the regional populations"

7 M.D*Choudhary, “Economic distance among regions - A 
Statistical analysis", Economic Development and Cultural 
Change* Vol.,19(4), July 1971, pp 544.

8 R.A.Easterline,-op* cit., pp 95-96.
9 H.S.Perloff, EdgarS. Dunn,Jr,Eric E. Lanpered, Richard F. 

Muth., "Regions, Resources and Economic Growth'* Resources 
for the.Future I.N,C. Baltimore, 1961, pp 605.

10 V.H. Woodword", Regional Social Accounting for U.K.", in 
N.I.E.S.R, s Regional papers I,The syndices of the 
eombridge University Press, London, 1970, pp 78.



Woodworks study reveals that, for U.K„, In 1961, the

regional income variations were accounted for, by differences

in age structures the size of labour force actually at work

and productivity per person in work. Monteks Ahluwalia, in

his size distribution of income analysis, attributes about

half of the observed variations in income shares accross

countries to variables like, level of per capita income and

the share of agriculture in GDF , rate of growth of the

economy, the rates of enrollment in primary and secondary
11schooling and the rates of growth of population.

There are also studies which have examined the sources 

of interregional income -differences in terms of the invest­

ment 'in human resources, migration and size of the regions.

R. B. Hughes Jr. argues that, " differential investment in 

human capacities ( i.e., investment in education and health) 
do result in regional differences”.12 This hypothesis 

hints at the point that, regional income differences are 

the results of differences in investment ;ta human resource 

development in the past.. And, hence, it is difficult to

,11 Monteks. Ahluwalia, "income, inequality t Some dimensions 
of the problem", in H. Chennery, M. Ahluwalia, Bell , 
John. H. Duloy, R. Jolly, "Redistribution with Growth", 
Oxford University Press, 41975, pp 16-17. 1. 1.0^Ann

12 R. B* Hughes, Jr., "Interregional income differences t 
Self perpetuation", The Southern Economic Journal.
Vol. XXVIIlH)# July 1961, pp 41-45.



establish the causal relationship between the current

investment fcn human re source and the current level of per

capita product. On the basis of the selective age,

Gunnar Myrdal asserts that the mobility widens inequality.13

But, "any1 general statment, such as Myrdal's conclusion,

that migration widens regional inequality, based as it is

14only on age selectivity, is not valid". Further, although 

J. S. Williamson finds that there is a positive association 

between.the size and regional inequalities for the United
I

15States, however, size ~ really makes no difference if
16

areas are homogeneous.

At this stage, it may be noted, that the importance 

of population growth is extensively discussed in the context 

of poverty and regional inequality, because of its immediate 

impact on per capita income levels. But its relationship 

to regional inequality has not yet been systematically 

studied. However, it is contended that regions which

13 G. Myrdal, "Economic Theory and Underdeveloped Regions", 
London, 1951, pp 27.

14 B. Qkun Richards, W.Richardson, "Regional income 
inequality and internal population migration"y iSconomic 
Development and Cultural Change, Vol.IX(2), Jan.1961, 
pp 143.

15 J. S. Williamson, op, cit., pp 18-20.

16 Heston, A., "Regional income differences in India and 
'Historical', Pattern", The Indian Economic Journal, 
Vol.IX(2), Oct. 1967,.pp 227.



experience a higher rate of growth af population will 
face lower levels of economic development on account of 
the inherent problems, namely, unenployment, under 
employment, increased pressure on land, massive rural 
out migration, growth of urban slums, resource realloca­
tion in favour of production of mass consumption items, 
among other things, associated with the growth of population. 
But, S.Kuznets finds that, on the basis of the inter-country 
data, "in general, there is a positive association between 
rates of growth of population and total product". It 
implies that, whenever there is growth of population, it also 
results in the growth of worker participation ratio. This
in turn will enhance the total product. However, Kuznets

/

further argues that there is nothing of mechanical 
association. Therefore, it appears difficult to visualise 
the definite relationship between the growth of population 
and the level of per capita product.

Thus, on the whole, regional differences in worker 
participation rates, product per worker, degree of industri­
alisation, proportion of active population, degree of

17 S. Kuznets, "Quantitate aspects of the economic growth 
of nations-1,. Levels of variability of rates of growth'J Economic Development and Cultural Change, Vol.5(l),
Oct. 1956, pp 28.



urbanisation, literacy rates and 1 infrastructure1 ,are 
reflected in levels of regional development differences.
More specifically, it can be said that regions with 
high levels of the factors mentioned above are positively 
associated with the high per capita product. It should, 
however, be noted that some of the above factors, although 
important from the view point of explanation of variations 
in per capita product, might not be exclusively independent 
but related to one another. The degree of industrialisa­
tion, for example, will be highly correlated to the degree 
of urbanisation and literacy rate. Therefore, it is 
necessary to eliminate the correlated explanatory variables 
and focus attention on strategic variables which play a 
crucial role in the explanation of variations in per 
capita product.

3. SOURCES OF VARIATIONS' IN PER CAPITA INCOME

It is evident that there exist significant inter - 
district income inequalities in Karnataka State in the 
past as well as at present ( see Chapter Two, Section Two). 
This phenomenon leads the researcher to probe into the 
sources of variations in the district per capita incomes 
of Karnataka. In the present work an attempt is made to 
examine the influence of the factors, namely,(a) the effective
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worker participation rate# (b) productivity of labour,

(d) degree of industrialisation# (d) proportion of active 

population, (e) degree of urbanisation, (f) literacy 

rate# (g) infrastructure, on the inter-district income 

differences in the state. The selection of the factors, 

however# is based on the theoretical explanation given 

earlier and the availability of suitable data. The 

analysis is conducted on the cross-sectional data at the two 

points of tine# i.e., 1960-61 and 1970-71. The 8orrelation 

and Multiple Regression Techniques are employed for the 

aforesaid purpose*.

A, SPECIFICATION OF VARIABLES AND SOURCES OF DATA

i) Per capita income (or District per capita product)(Y) — 

It is calculated by dividing the District Net Domestic 

Product by the District Total Population. After obtaining 

the data on the Net District Domestic Product and Population 

from the Bureau of Economics and Population Census Reports, 

respectively, the per capita income of districts for the 

years 1960-61 and 1970-71 are worked out at the 1960-61 

prices.

ii) Effective worker participation rate (X^) — It refers 

to the proportion of workers to the total population which

is exclusive of the population in the age group of 0-9 years.



The effective worker participation rates for the period 
1970-71 are calculated on the basis of workers and 
population given in the Population Census Reports of 1971. 
For the period , 1960-61, the effective worker participation 
rates are worked out by using the adjusted workers of 1961 
and the population figures of the 1961 Census Report.
The adjusted workers for 1961 are estimated by the 
investigator ( see Chapter Three, Section Two ).

iii) Productivity of labour ( or productivity ) ) —
Productivity refers to product per worker. Productivity for 
each district is obtained by dividing the district Met 
Domestic Product to Total Workers in the respective districts. 
Productivity of labour for both the periods are worked out a't 
the 1960-61 prices. For 1961, the denominator is the total 
adjusted workers.

i

iv) Degree of industrialisation (X^) t The degree of 
industrialisation is measured as the percentage of non - 
agricultural workers to total workers in each district. The 
sum of 1971 Census worker classifications in IV to IX , 
constitutes the non-agricultural workers in each district 
for the year 1970-71. Then, the percentage of non-agricul- 
tural workers to total workers, for each of the districts, 
is worked out. For the year 1961; the adjusted workers in 
the nine industrial categories^ which are comparable to the
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1971 classification, are estimated in Chapter Three,
Section Three. On the basis of these data, percentage of 
non-agricultural workers to total workers is calculated 
for the period 1960-61.

v) active population (x^) — In the present study, the , 
active population of a district refers to the percentage , 
of population in the age group of 15-59 to the total 
population of the district. This age composition selection 
is made, partly, on the account of physiological and socio­
economic conditions prevailing in the country ; and , 
partly, on the basis of the nature of data availability.
The two decennial Population Census Reports on Karnataka 
State provide the population figures in different age 
groups. The 1971 Census provides, the distribution of 
population in .the eight age groups, viz., 0-14, 15-19, 
20-24, 25-29, 30-39, 40-49, 50-59, 60 + and age not stated. 
By addingup. the population in the age groups of 15-19 to 
50-59, the total population of each district in the age group 
of 15-59 is obtained . j Then the percentage of the popula­
tion in the age group of 15-59 to the total population in 
each district is worked out and used for the period 
1970-71.. The 1961 Census gives the distribution of the 
population in four age groups i.e„, 0-14, 15-34, 35-59, 60 4* 
and the age not stated. By taking the totaj.. population in 
the age group of 15-59, from the 1961 Census Report, the



percentage of the active population to the total population 
for each district is worked out and used for the period 
1960-61.

vi) Degree of urbanisation (X&) — The degree of
urbanisation is neasured as the percentage of urban 
population to the total population in each district.. The 
data are obtained from the two Population Censuses, viz., 
1961 and 1971. Though, there is a slight difference in 
the definition of urbanisation between the 1961 Census and 
1971 Census, such a difference does not affect significa­
ntly the results of the present study.

vii) Literacy rate (Xg> _ Literacy rate la defined 
as the percentage of literate population to the total 
population which is exclusive of the population in the 
age group 0-4 years. Literacy rates are calculated for 
all the districts for the two reference periods by 
obtaining the necessary data from the Census Reports.

viii) In fra structure f ac il it ie s (X^) — In the present 
analysis, the term 'infrastructure' or 'social over heads 
includes the items, namely, road mileage, railway mileage 
post-offices, hospitals, dispensaries and public health 
centres, financial institutions, primary schools and 
colleges, rural electrification and the registered vehicles 
To quantify the availability of infrastructure facilities.
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the researcher has prepared the 'composite index of 
infrastructure* , in each of the districts for the 
periods 1960-61 and 1970-71. To prepare the district- 
wise ‘composite index of infrastructure* 1, the data on 
the afortoentioned items are obtained from the state 
Bureau of Economics and Statistics.. The basic data are 
given in Appendix Table 4.1 for the years. 1960-61 and 
1970-71.- These absolute figures were further processed 
to derive some comparable indicators for each element: 
of the infrastructure.. Such processed data are presented 
in Appendix Table 4.2 for the two reference periods.. 
From the processed data, the investigator worked out the 
percentage index for each item , keeping the average of 
the aggregate as 100 in each case for Karnataka State. 
Then, the district-wise ‘composite index of infrastru­
cture * were constructed by calculating the m2an values

18of the sum of percentage index of- all the itrams.. The

18. The similar method was employed to prepare the various 
eonposite indices of development.. See
i) Report on Block Development Plan For Jabugam. 

Vadodara District# M.S.University of Baroda, May 
1977, pp 4,

ii) Report on Block Development Plan for Chotaudepur 
Taluka . Vododara District. M.S.University of 
Baroda, Sept. 1980, pp 18.
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Indices of the different items and the ‘composite 
index of infrastructure 1, thus worked out, for each of 
the districts of Karnataka are given in the Appendix 
Table 4*3 for the periods 1960-61 and 1970-71.. The 
table reveals that the degree of relative dispersion 
among the different indices in a given category of 
infrastructure is rather high . The last row of the 
table shows the coefficient of variation for each head 
of the infrastructure. The results indicate that the 
highest degree of relative dispersion is found in 
registered vehicles in both the periods*. The least 
dispersion is found in post-offices in 1970-71 as against 
that for primary schools in 1960-61.

The relevant data, on all the variables, are given 
in Table 4.1 for the years 1960-61- and 1970-71. 
Throughout the analysis, the per capita income will be 
considered as the dependent variable and the others as 
the explanatory variables.

It is evident, from the data, that there are wide 
variations in some of the explanatory variables at both 
the periods. To get an idea about the extent of vari­
ations in the variables, between the districts, the 
coefficient of variations were calculated and are 
indicated in the last row of Table 4.1. It can be 
observed, from the results given in the table, that the



N
ot

e s 
Fo

r co
m

pu
ta

tio
na

l pr
oc

ed
ur

e se
e th

e T
ex

t, S
ec

tio
n 3

.
So

ur
ce

s  C
om

pu
te

d fr
om

 1) A
pp

en
di

x T
ab

le
s 3.2

, 3.4
, 2,1

, 2.
2.

 n) 
C

en
su

s o
f In

di
a -

 19
61

, V
ol

.X
I, M

ys
or

e,
Pa

rt I
l(x

), 
St

at
em

en
t N

o.
C

-I
I, iii)

 Ce
ns

us
 of

 In
di

a -
 19

71
, Se

rie
s-

14
, M

ys
or

e,
 Pa

rt I
I C

(ii
) T

ab
le

 No
.C

-I
I, iv

) -Ce
ns

us
 of

 
In

di
a - 1

96
1,

 Vo
l.X

I, M
ys

or
e,

 Pa
rt I

I E
(±

). T
ab

le
 B-

l, v) 
C

en
su

s o
f In

di
a -

 19
71

, Se
rie

s 1
4,

M
ys

or
e,

 Pa
rt I

-A
, 

V
ol

.lt
, St

at
em

en
t N

o.
10

.2
7,

 vi) 
C

en
su

t of
 Ind

ia
 - 

19
61

, V
ol

.X
I, M

ys
or

e,
 Pa

rt I
I-

n,
 pp

.1
7,

 viD
C

en
su

s o
f In

di
a-

19
71

, 
14

, M
ys

or
e,

 Pa
rt I

I-
A

,p
p 4

1,
 vu

i) C
en

su
s o

f In
di

a-
19

71
, 14

 My
so

re
, Pa

rt I
-A

,V
ol

.II
,p

p.
61

5,
ix

)A
pp

en
dl

x T
ab

le
 4.3

.

iwo

©i

*s
-Pm
©a
n

1

HoM
O
o

•w»

1o
r-OXH { \

13
5

11
2

10
7

11
4

12
5 90T 10
6 84 96 86

SO
T 11

0

o
H 17

9 
’

TO
T 67 Hf-.

CO
t- 72 10

0 CM9
m
CM

*H

3
r
3

4

V0
OXH 61 15

2 HHH

06 on

13
1 92

TTT 85 n\ 82 in 10
8 <D

0X 17
8 TTT 58 59 71 60 10
0 CO

CM
9HCO

1

- .0
Q>-4444

-W

ur
ba

ni
sa

tio
n l

ite
ra

cy
 1i

it
•5

c-
Chri 71

CMr-4
Hin

COa\
6

03

CM-o
c-’"3*

COVO
0

o 50
.6

3
29

.3
0 , CO

f-
«inco

VOOx
0

ro
to

H
vO

#
V0
CM

VOo
•

VOc

H
t-
OX
CM 26

.3
4- ro

H
0

m

H

»
0X
vl* 31

.3
0 S»*

03
0

CO
CM

0V
CM•
CMCM 32

.3
4 t"*

0X
to
CM 36

,8
3 CMO

•vo
CM

ra
te O

VDOx
H

H
X0 42

.6
3 O

nJ*
»

to
*o

»o

0
ro
CM

CMt*
0

CMCO 38
.2

2 t^-
co

0
T*
CM

cn
r-

«
co
CM 26

.3
2 V0

•
0V
CM

O'
xO
o'
*o 24

.8
0 co

CO0
o
CM

in
m

*
0x
CO 39

.8
6 C2

O
o

CM

in
to
CO
H

COc—4 
o

r**
H

«53*
CO
CD
CM

V0Ox
0 .

VDH

-O
CO

o
0
CM 27

.5
2

44
O

i?

3

19
70

-

XL 15
.5

1 r-i
VO0
tO
CM

CM
•

r*
r-i 15

.6
2 t-

CM0
o
CM

in
r-*

r-
lM

m
m

0
lO

r-i
r-
H

H

n
CM•O
CM

m
o
M

in
CM

in
s>
CO
H 31

.5
1

55
.4

4 in
vo

o
CM

VO
to

0
in
H

CO
r-

0
c**
r-i

-H
CM
H
CM

\0-

0
M*
H

H
<r

M*
CM

COr-\
4VO

<D$

0)p

-096T

4> 13
.2

2 Qxin
in
CM 17

.5
3 CO

<J\
0O'H

COG\
V-
rH

IT
CMCM 12

.0
0 VOH

OH 17
.3

8
18

.0
2 CO00

CM

.o
r-J
r-i 26

.9
0

54
.2

0 CO
r-
CM
CM 14

.5
9 COH

OVOH

COCO4
COH

m
CM

•CMH 22
,3

3

50
.0

3

A
ct

iv
e

5
•H.M
©3
6 
ft

, 19
70

-

T1

o
*

m 49
.5

5 CDin

r—1m

Ov

o
m

CM
«O

in

CMCO
0

r-i
m

r-in

o
in

t"~O
H
in 50

.3
0 ro

r-i
n 52

.4
7 00*09

H
CSX

•oin 54
.3

8 CMt>0H
in

VOVO
Hm 51

.3
0 mCD

0
om

r-*
•OX

in

4Hin

2.
52

19
60

-

H4)

Hro
ooto

CO
0CMin

c\

CMin

H
CO

0
CMin 49

.6
1 voCO

0
CO
m 51

.3
4

51
.6

8
51

.1
2

51
.5

3 CO
f-
CMin

CMr-
0H

in

CM0Hin

10
0x
CMin 52

.6
0 CD

m
aro

in

VO
0X

•CMin 52
.3

7 vO
H

»Hin 52
.0

1

1.
93

440

1
Htti
*d

«3

§

-P
©{ftH

S?
3

o
t**a*H

Ti 27
.8

1
26

.0
7

30
.9

3
24

.3
0

H
r~{O*

r-i
co

«m
css

CO
m9
01-i 18

.5
2

23
.1

7 r-co

M1CM 29
.0

9 Zt° LX 29
,4

6 CM
CM
r-in

o
CM
O
CM

voco
0

o
CM 26

.2
9 H

ax
0

CM

H

vO
«m

CM 29
.1

7

33
.5

4

©&
O'
©P I9

60
-

61

in
r-

•in
CM

*n
o

einm

CMH
sHCO

o*VO
0r-i

CM

10
CM
rMCO

CD
m

eVO
CM

i—lCD
0

O'
Hi 14

.5
0

20
.9

4
21

.0
4

24
.8

3 H
CO
co
r-i

CM
0x
inO'

10
CM
vO

r-
9

O'
r-i

CMin
HCM 25

.0
4 CO

CM0
CM
CM 21

.8
2 COo

o
in
CM

CO
0

CMCO

i
$
4>
1

O
&

M
t

&

M
J8

•
05
5

19
70

-

Ht- 2 
38

5
15

64
13

58
17

62
10

52

960T

CO
oH
H

78
5

94
8 ro

CMCO

SSTT
09 6 86

3
11

59 72
4

10
49 9 
31 70
2

79
5

10
28

37
.0

0
1

o42
H \D

VO
CO

ro
OX
vOH

H
VO VJ —!

M
CM1H

CMCOc. 78
1

93
3 u.ClCO

* H
“Mr-

OX
c

ax
VOt-

in

c- 71
?

82
6

67
3

59
0

62
0

55
6

58
6

v 7
CO

*3*
c-

CM

Ef
fe

ct
iv

e
w

or
ke

r p
ar

-

8

r4
i a

w
$
cd
M

19
70

-

XL

in
*•£>

4iCl
in

Oro
vO

V
in

r-*
n*

in
CM

ov
O’

O’ro
6

sn 53
.7

4 Vco
0rf

in

r- 52
.9

9
50

.3
0 0X

CO
0

\D

vo

VD

Ox
H

0O
in

O'
e'­
en
»3*

COH

0V 52
.4

3
50

.5
2 CMVO

a
in 48

.2
5

49
.1

3 09*9

-096T

61

ro
H
r-
in 49

.7
1 f-j

in

OX*M’

o*co
•"Mn 54

.7
1

55
.0

0
46

.5
1

48
.1

9
54

.1
9 o

VO
om 47

.2
5 CO ro

*M
»

r-i
n

VC
rt

c*?

CO

10
0v

o
O'

4
O'
in

CO
o*

oin

m
c-
H
m 47

.8
7

49
.3

3 •M*
CO
10

W
or

ke
r p

ar
-

tic
ip

at
io

n
ra

te
 (i

n 5
4}

19
70

-
71

o

o 32
.0

1 COVO
ro
O'

HVO
*

r 38
.6

1
37

.9
9

31
.7

5
34

.0
2

37
.1

7 CDT?
4

in
CO

H
VO

9
COco 32

.5
6 on

U"i
co 31

.5
8 H

Ox
9

M*ro 37
.2

2
34

.9
4 VDm

0
in
ro 33

.0
2

34
.7

4 03
OXa
10

o
VO<T
Hf

T9

H
E'­

en
cn 33

.8
0 o*

**
•

o*
n 35

.9
4

37
.9

6
38

.7
8 ino0

CMO 33
.9

9
37

.5
4 OX

CM

in
CO 33

.4
0 CM

ooro
to

in
in

3
inco

<£}
C—

6
a
CO 35

.0
7

38
,1

3 CMV0
inro 36

.2
1 r-

V£)
oCO

CO 34
.9

7 69*9 
.

in
+>
•a

4

G

1 •

2
Oi
a

oM

©
&

4
*

W

«
P

3

■3
O'
i

4

si
o

0

0Q

>1
M
©
r-f

©
©

§

V)
w
fl3
X

3

(Q
Cn
a

nD
a;
u

4^

sz
o

1

fO
O'
H
©
02

w
!r

a
©
s

T5
0
g

P

©

0
H
fO
O'
fO
©

u
to
H
0

1

3
rd
o5

fd
O'
U
fd
&
H
3
o

a
(ti
f-l
H
m B

id
ar

K
ar

na
ta

ka
C

oe
ffi

ci
en

t, o
f 

va
ria

tio
n (

.%
)

u
w

c
S2

H CM CO O' in VO r- co Ox a
H

H
H 12 ro

H H
in
H

vO
H

c-
H

co
H 19TA

B
U

S 4.1
 t S

ou
rc

es
 Of

 V
ar

ia
tio

ns
 In 

D
is

tri
ct

 Pe
r C

ap
ita

 Inc
om

e,
 Ka

rn
at

ak
a t 

19
60

-6
1 and

 1970
-7

1.
1:

I.I
 I1 l.'i

lll
',!

,!:
:!'

!

1 4 
6

'' i 
' ‘



highest and lowest variations were found, in the degree of 
urbanisation and in the proportion of active population, 
respectively, during both the periods of analysis. The 
variations are not insignificant in respect of productivity 
of labour, degree of industrialisation, rate of literacy 
and the composite index of infrastructure in the reference 
periods. The significant variations in some of these 
factors will be seen to throw some .light on the differring 
levels of development of districts in Karnataka. It is also 
to be noticed that the variations in the active population 
and degree of industrialisation have increased from 1960-61 
to 1970-71 , whereas in respect of effective worker 
participation rate, labour productivity, degree of urbani­
sation, literacy rate and composite index of infrastructure 
the decline was observed during the same period.

B. INTERRELATIONS BETWEEN THE VARIABLES

Since the purpose of the study is to know the associ­
ation of District Per Capita Income ( D.P.C.I. ) with each
of the factors taken singly, the coefficients of determina- 

2tion ( R ) between District Per Capita Income and each 
of the variables, viz., effective worker participation 
rate, productivity, degree of industrialisation, active 
population, degree of urbanisation, literacy rate, cortposite 
index of infrastructure, are worked out for the years



1960-61 and 1970-71. The results are given in the 
last rows of the correlation matrix. Table 4.2.

The results indicate that the high District per
Capita Income is positively associated with the high
levels of productivity, literacy rate and infrastructure

2in Karnataka. The R between the District Per Capita
Income and each of the three factors, viz., productivity,
literacy rate and infrastructure, in 1960-61, turned out
to be 0.97, 0*22 and 0*21 respectively. However, in
1970-71, District' Per Capita Income showed positive
and significant correlation with productivity and literacy

2rate only. The R between District Per Capita Income 
and productivity. District Per Capita Income and
literacy rate, were 0.96 and 0.28 respectively. Since

2 - the R between District Per Capita Income and other
factors, namely, effective worker participation rate,

eldegree^industrialisation, active population, degree of 
urbanisation, are not found to be significant at 5 % 
level, no definite conclusion can be drawn about their 
association. In fact, D.M. Nanjundappa*s tine series 
analysis reveals that there is a positive and signifi­
cant correlation between education and economic

19development of Karnataka.

19 D.M. Nanjundappa, "Dynamic factors in Economic
Development", Economic Advisers Division, Planning 
Department,.Government of Karnataka, 1977.
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The Multiple Regression Technique may he employed 
to explain the variations in per capita incone. But 
prior to that, it is also necessary to check interrela­
tions between different explanatory variables* Such «n 
exercise helps to solve the problem of multi-coil inear ity. 
However, in the present work, an attempt has been made to 
solve the problem of multi-collinearity with reference 
to the year 1970-71* The coefficient of correlation 
matrix of all the variables under examination is given 
in Table 4*2 .

The correlation matrix reveals that the effective 
worker participation rate (X^ ) is not at all correlated 
with any of the variables. The productivity ( Xg ) is 
correlated with literacy rate ( Xg ) and composite 
index of infrastructure ( X^ ). The degree of industria­
lisation ( X3 ) is correlated with active population 
( X^ ), degree of industrialisation ( X^ ), literacy rate 
( Xg ) and composite index of infrastructure ( X^ ). The 
active population ( X^ ) is correlated with the degree 
of industrialisation ( X5 ) and composite index of infra- 
structure ( X? )* The degree of urbanisation ( X& ) is 
correlated with the conposite index of in frastructure 
1 *7 5 • sinally* literacy rate l I{ ) is found to be 
correlated with the composite of index of infrastructure 
( X7 ). Thus, after eliminating the intercorrelated
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variables, only three variables, viz*, the effective 
worker participation rate,, productivity of labour .andv.v:

¥ \
v? v,
*4 k

*1 '

*i i

degree of industrialization, are left® ' '-73-,->;r'

G. THB MULTIPLE REGRESSION MODELS

The different hypotheses developed in the earlier 
section predict that the District Fer Capita Income 
will be positively associated with the effective worker 
participation ratio, productivity of labour and degree of 
industrialisation. The functional relationship between 
the above variables may be expressed as follows,

Y «* f(X1# X2, X3, u ),

where, Y = District Per Capita Income ( in Rs.)#
X^ = effective worker participation ratio,
X2 - product per worker ( in Rs.), X^ » degree of 
industrialisation ( ratio ), u = error term/which 
represents the combined effect of all otter factors.

The explanation in the variations in the 
dependent variable (Y), then, is sought by fitting 
the Multiple Regressions. The possible theoretical 
multiple regression models have been specified



as follows ,

Y =

Y =

Y *

Y SS

Y =

Y =

Y =

ol + (3^X^ t ^2^2

a + + ^

a + p2^2 + ^

a + + **

oc H* ̂ l^l *^" > ^2X2

a + P1X1 + P3X3

OE + ' PnXn 4* P«Xn
4b». 4—•

P3X3 ,+ u*»»........... (1)

.............. (2)

............... (3)

.......... (4)

+ H  (5)

+ u ......................(6)

+ u   .(7)

where, Y * District Per Capita Income, (Rs.),

= effective worker participation ratio, X2 = Producti­

vity of labour (Rs), X3 = degree of industrialisation 

(workforce in non-agriculture sector/total workforce in all 

the sectors), u = stochastic term and al's and p*s are the
r

coefficients to< be estimated. To estimate the coefficients, 

the Method of Least Squares may be employed .

D. RESULTS OF THE REGRESSION

The multiple regressions have been fitted to the 

’ cross-section data for the years 1960-61 and 1970-71. 

The results are given in Table 4.3.

r-
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The regression results ' (Equation l) suggest that, 
the effective worker participation ratio and productivity 
are the only significant variables to explain the variations 
in District Per Capita Incone of Karnataka State. The 
regression coefficients of the two factors, with expected 
signs before them, turned out to be highly significant in 
both the cross-section studies. It is also observed that 
the degree of industrialisation seems to have no signifi­
cant impact on per capita income inequalities► The 
regression coefficient has positive sign before it in 
1970-71, whereas it has a negative sign before it in 
1960-61.. Such a negative sign in 1960-61 is quite opposite 
to the view expressed by the hypothesis formulated earlier. 
However, the values of regression coefficients of degree 
of industrialisation are not at all significant, at 5 % 
level, in both the years. Hence, there.is no serious 
concern about the hypothesis advanced.. On the whole, the 
multiple regression models fitted to the data suggest 
that, the selected variables explain most of the district 
income inequalities in Karnataka for the periods 1960-61
and 1970-71. The overall fit, measured by the values of
—2R , turned out to be highly significant at 154 level of 
s ign if icance ..

However, to know the extent to which each factor 
i.e., X^ , X^ and X^, is individually significant in



per capita income and how for they are significant, 
for the same purpose, when associated with each 
other alternatively, step regression equations 
(Equations 2 to 7) have been fitted to the 1960-61 and 
1970-71 data.

The results, presented in Table 4*3, indicate 
that the productivity of labour turns out to be a 
highly significant factor, individually, in explaining 
the district income variations (Equation 3). is
found to be significant at 1 % level in both the periods. 
It also turns out to be significant when associated with 
either effective worker participation ratio or degree 
of industrialisation in both the cross-sectional analysis 
(Equation 5 and 7)*

It was also found that, neither the effective 
worker participation ratio nor the degree of industria­
lisation is individually significant to explain the 
district income differences (Equation 2 and 4)* However, 
the effective worker participation ratio turns out to 
be significant when associated with productivity in 
the periods under examination. The effective worker 
participation ratio, and productivity of labour together 
explain 99 % variations.. But the effective worker 
participation ratio turns out to be insignificant when



associated with the degree of industrialisation. These 
two factors together explain only 13 % and 7 % variations 
in 1960—61 and 1970—71 respectively (Equation 6). Though 
the degree of industrialisation and productivity together 
explain 96 % and 95 % variations in 1960-61 and 1970-71 
respectively, pg has negative sign before it in both the 
periods*. Since pg is not statistically significant at 
5 % level, no decisive conclusions can be drawn about 
its influence on District Per Capita Income inequalities.

4. GROWTH OF FACTORS

Since the growth inequalities of some strategic 
variables implicitly explain the differing levels of 
economic development between the regions, the everage 
growth rates of all the factors are worked out for the 
decade 1961 to 1971 and are presented in Table 4.4 .
The table reveals many facets of regional changes in the 
factors of income variations in Karnataka between the 
two bench-mark years.. Considering the state’s growth 
rate as the dividing line between the high and low growths, 
the high growth of District Per Capita Income is found to 
be associated with the low growth of the total workforce, 
workforce in the non-agriculture sector, active population 
and literates in Bijapur district only between the years
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1961 and 1971.' The high growth of District Per Capita 

Income and productivity are associated with the low 

growth of labourforce in the non-agriculture sector 

in as many as eight districts# viz.# Kodagu# Chikmagalur# 

Chitradurga# Raichur, Gulbarga# Bijapur and Bidar. This 

is indicative of the insignificant contribution of 

industrialisation to the growth of these districts*

Perhaps# the high growth of productivity in the Primary 

Sector may explain the high growth of income and the 

overall product per worker in the above districts. Further# 

it is to be noted that the low growth of District Per 

Cipita Income and productivity are associated with the 

high growth of total workforce# workforce in the agricul­

ture sector# active population and urbon population in 

Dakshina Kannada. It seems the high density and growth of 

population in the district may show such an association.

The coefficients of variation given in the last row 

of Table 4*4# reveal that there are wide variations in the 

growth rates of product per worker# workers in the non- 

agriculture sector# and total workforce, the coefficients 

of variation being 92.19 % # 53.98 % and 40.89 %

respectively* The least variations are observed in the 

growth rates of literates between 1961 and 1971.



5. CONCLUSION

i) Significant variations are found in some of the 
strategic factors of inter-district income differences in 
Karnataka for the periods 1960-61 and 197 0-71 •>
However, it is observed that the variations in the 
active population and the degree of industrialisation 
have increased from 1960-61 to 1970-71# wheareas, 
there has been a decline in respect of effective worker 
participation fate, labour productivity, degree of 
■urbanisation, literacy rate and composite index of infra­
structure during the same period.

ii) The correlation analysis revealed that the high 
District Per Capita Income is positively associated with 
the high levels of labour productivity, literacy rate 
and infrastructure in Karnataka, However, there seems to 
be no definite association between the District Per 
Capita Income and the factors like, effective worker 
participation rate, degree of industrialisation, active 
population and urbanisation,.

iii) The Multiple Regression Analysis, conducted for the 
cross-sectional data for the years 1960-61 and 1970-71, 
indicates that the effective worker participation rate and 
labour productivity are the only significant variables to 
explain the inter-district income differences in Karnataka



Though/ the degree of industrialisation was included in 
the multiple regression analysis, its coefficients were 
not found to be significant in both the periods of 
study. The selected variables explained almost all 
the District Per Capita Income variations in Karnataka 
for the years under examination*

iv) The growth rates, for the decade 1^60-61 to 1970-71, 
exhibit wide variations in respect of productivity of 
labour, workforce in the non-agriculture sector, and 
total workforce as compared to the variations in the other
factors

to
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