CHAPTER IV

VARIATIONS IN DISTRICT PER CAPITA INCOME : REGRESSION

ANALYSIS

P

1. INTRODUCTION

In Chapter Two it Qas observed that, though there
was a convergence of district per capita income éowards
the state per capita income from 1961 +to 1978, such a
trend was not without subsﬁantial inequalities, It is
generally argued that wide differences in @er 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 actix}ity
in a given region is obviously large, In the words of
Professor Simon Kuznets : " The structural characteristics
assbciated with the level of per capita product ranging
from the purely economie, such as education of the labour-
force and mechanical energy available per capita or
distribution of labourforce and production among major

production sectors or consumption of final goods, ranging



from 'necessities' +to ‘luxuries' +to non-economic
processes and characteristics, such as the demographic
'rates of births, deaths and migration ; or to conditions
of life «reflected in the extent of urbanisation, literacy
of population etc.“l Hence, an attempt may be made to
describe some hypétheses in regard to factors of variations
in per capita product. Section Bwo 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 explanatary factors.

Conclusions are given at the end,

. 2. SOME HYPOTHESES

i) Worker Participation Rate : 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 méasure 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 sS.Kuznetg, "The gap, concept, measurement, trends” in
Gustav Ranis; (Ed), "The gap between the rich and poor",
International Economic Association Publication,
MacMillan, 1972, pp 1ll.
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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 cal}ed the "effective
worker participation ratef. It is argued that regions wgth
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, t@e region which has a higher percentage
of total population in tﬁe labourforce yill 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 : Prodgctivity is regarded as a prominent

source of variations in per capita product between regions,
Productivity maf be measured 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 regiomns. The higher the labour Féro@uctivity of

a region, the higher is iﬁs level of development. Therefore,
it can e hypothesised that there will be a close and
positive association bét%een the product per worker and )

per capita income, given the labour participation rate,
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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. The 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 non-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
industrial sector.“2 Thus, it is expected that a high
degree of industriallsation is positively associated with

a high level of per capita income.

iv) The Active Population : . The active population ( or

the age composition of the population ) indicates the
potential contribution of human resources to the eccnomy.
Generally, two variants of active population are considereds
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
@entury, Studies in Income and Wealth, Vol, 28, 1960,

o



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 ) or:
to these 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 aréued 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 preductivity between the regions. However,
among the regions, variations in the ratios of male to \
famale population in the active population are found to be

insignificant.

v) Degree of Urbanisation : 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
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and marked increase in urban population over the past

many years, This significant ¢hange 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 industrialisationd the develop-
ing nationse. It may be further argued that urbanisa-
tion provides better educational facilities, more
opportunities for non-agricultural work, more of basie
amenities, among other thiﬁgs. Thus, urbanisation offers

a better climate and environment for higher levels of
development of regioms. 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 higﬁer‘the degree of urbanisa-
tion, the higher is the expected level of development of
a region., Hence, it is hybothesised that +the high degree
of urbanisation is positively correlated tethe 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 ecenomic
devedoprent", 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 laBourforqe in particular are signifi-
cantmy’ 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 peésants 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, Therefgre, tne 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 lite?ate popu;ation in
the total population of the region. But, a more useful
index 1is the effective litefacy rate, as this reflects
the proportion of literates among persons who ought to
have attended the educatién system in the no;mal course.
This index can be obtained by calculating the proportion
of the literate to the total populat@on in the age group
of five and above. Then, it goes without saying that
regioﬁs with high literacy rates will have higher per
capita product than those of regions with low literacy
rates., Thus, one would ébviously expect a definite and
poesitive correlation between literacy rate and per

capita preduct.



vii) Infrastructure Facilities : The economic
devélopnent of any regien depends, inter-alia, on the
existence of a highly developed 'infrastructure' . -

Though the term ‘infrastructure! has been widely used

in different contexts, it has no precise definition.

It is also observed that the terms ' infrastructure !

and ‘socia} overhead capital' are used inter changeably.
However, a World Bank expert defines ‘'infrastructure'
as "the basic services on public utilities which are
necessary to the commodity producing sectors of the
economy ".4 According to Northam Shah," the infrastructure
comprises all those facilities and -activities, the basic
rationale of which is the sustenance which they provide

to income generation and preduction in the rest of the
economy rather than income'generation and production

within infrastructure enter_prises themselves.“s 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',
i Vadilal Dagli ; (ed), "“Infrastructure for the Indian
Economy," Vora and Co., publishers private, Ltd.,
Bombay, 1970, pp 129.

5 Narottam Shah," Infrastructure for the Indian economy *
in Vadilal Dagli, (ed), op. cit., pp 12.



are labelled as ‘infrastructure' are said to form the
basis of development. They themselves are not a factor

. bringing about the development., They are complementaries,
needed to assure smooth economic development., If these
overheads are unevenly distributed among regions, tﬁey
will result in inequalities in the economic development of
regions,. The higher the level of infraetructure facilities
available in a region, the higher is the level of
economic development and vice versa, Hence, the factor
'infrastructure! assumes importance in the study of
regional income inequalities. To study the regiomal pattern
of the availability of infrastructure facilities, for each
of the reg?ons, 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“.6 M, D, Choudhary's study reveals

6 J.S.Williamson, "Regional inequality and the process of
national development : A description of the patterns".,
Economic Develepment and Cultural Change, Vol.XIII(4),
Part 11, July 1965, pp 44.
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that, "nearly 50 % of the relative differences between
provincial incomes in Canada during 1961 are acéounted

for by age composition of population, labour participation
rates, level of schoeling of working population and under-
employmfan’c."'Z According te R, A, BEasterline, "the components
like agricuitural 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.Se8,. between

n8 H., S, Perloff and others pointed out

1880 - 1950,
that, "among the important determinants of per capita
product in a region, the followxng stand out-;percentage
of populatlon employed, -average earning of employed
persons, place of residence, types of induastrial employment.
marginal labour productivity and capital per werker".g
V. He Woodward argues that, "the fegional vériati;ns in
GDP per head arise to a considerable éxtent for differences

in the economic composition of the regional populatiens" 10

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

8 RJ.AEasterline, ops Ccit., pp 95~96.

9 H.S.,Perloff, Edgar8. Dunn,Jr,Eric E. Lampered, Richard F.
Muth., "Regions, Resources and Economic Growth" Resources
for the Future IN,C, Baltimore, 1961, pp 605,

10 V.H, Woedword", Regional Social Accounting for U.K,", in
N.I.E.S.R. : Regional papers I,The syndices of the
Combridge University Press, London, 1970, pp 78.
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Woodword!s study reveals that, for U.K., in 1961, the
regionél income variations were accounted for by differences
in age structurey the size of labourforce 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 GDP , rate of growth of the
“economy, the rates of enrollment in primary and secondary

schooling and the rates of growth of population.ll

There ére also studies which have examined theé sources
of interregional income ‘differences in terms bf the investe
ment 'yn human resources, migration and size of the regions.
R, B, Hughes Jr, argues tﬁat, " differential investment in
human capacities ( i.e., investment in education and health)
do result in regional differences“.l2 This hypothesis
hints at the point that, regionai 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 s Some dimensions
of the problem', in H. Chennery, M. Ahluwalia, Bell ,
John., H. Duloy, R. Jolly, "Redistribution with Growth",
Oxford University Press,/ 1975, pp 16-17. . L.emdown

12 R, B, Hughes, Jr., "Interreglonal income differernces 3
Self perpetuation", The Southern Economic Journal,
Vol, XXVIII(4), July 1961, pp 41-45,
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éstablish the causal relationship between the current
investment ®n human resource and the current level éf per
capite product. On the basis of the selective age,

Gunnar Myrdal asserts that the mobility widens inequality.l3
But, "any general statment, such as Myrdal's conclusion,
that migration widens regional inequality, based as it is
only on age selectivity, is not valid“.14 Further, although
J. S, Williamson finds that there is a.positive association
between ,:the size and regional inequalities for the United .

States,l5 however, size ~really makes no dlfference if

16
areas are homogeneous,

At this stage, it may be neted, that the importance
of ﬁopulation 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 vyet been systematically

studied., However, it is contended that regions which

i

13 G, Myrdal, “"Economic Theory and Underdeveloped Regions",
London, 1953, pp 27.

14 B. Okun Richards, W.Richardson, "Regional income
inequality and internal population migration"y:Economic
Development and Cultural Change, Vol,IX(2), Jan.l961,
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,
VoleIX(2), Oct. 1967, pp 227.
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experience a higher rate of growth ef population will L
face lower levels of economic development on account of

the inherent problems, namely, unemployment, 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—counttf
data, "in general, there<is a positive association between
rates of growth of population and totél px:od:.lct".:"'7 It
impliés that, whenever there is growth of population, it also
results in the growth of worker participation ratioc. This

in turn will enhance_th? 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
partiéipation rates, product per worker, degree of industri-

alisation, propertion of active population, degree of

17 S. Kuznets, "Quantitate aspects of the economic growth
‘  of nations~I, Levels of variability of rates of growth!
Economic Development and Cultural Change, Vol.5(1),

Oct. 1956, pp 28,
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urbanisation, literacy rates and 'infrastructure'  are
reflected in levels of regional development differences.
More specifically, it can be said that regions with

high levels of the factors mentioned above aré positively
associated with tﬂe high'per capita product. It shoﬁld,
however, be noted that some of the above factors, although
impértant 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 1‘:0 the degree
of urbanisation and literacy ;ate. Therefore, it is
necessary to eliminate thelcorrelaﬁed explanatory variabl?s
and focus attention on strategic variables which play a
crucial rele in the explanation of variations in per

capita proeduct.

.
3. SOURCES OF VARIATTIONS IN PER CAPITA INCOME

It is evident that there exist significant inter -
district income inequalities in Karnatak;a State in the
past as well as at pres{ent ( see Chapter Two, Section Two).
This phenomenon leads .the researcher to probe into the
sources of variation& 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,
(¢) degree of industrialisétioﬁ, (d) proportion of active
population, (e) degree of wurbanisation, (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 time, i.,e., 1960-6l and 1970-71, The Gorrelation

and Multiple Regression Techniques are employed for the

aforesaid purpose..

A, SPECIFICATION OF VARIABLES AND SQURCES QOF 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 (Xl) — 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
pepulation given in the Population Census Reports of 1971,
For the period'g1960-6l, 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 ).

11i) Productivity of labour ( or productivity ) (X,) —

Productivity refers to product per worker, Productivity for
each district is obtained by dividing the district Net
Domestic Product to Total Workers in the respective districts.
Productiyity of labour for both the periods are worked out at
the 1960-61 prices, For 1961, the denominator is )the total

adjusted workers.

¥

iv) Degree of industrialisation (XB) - The degree of

industrialisation is measured as the percentage of non -
agricultural workers to total workers in each diétrict. 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-agricule-
tural workers to total workers, for each of the districts,
is worked out. Fbr the yeér 1961, the adjusted workers in

the nine industrial éategories, which are comparable to theh
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1971 classification, are estimated in Chapter Three,
Section Three, On the basis of these da%a, percentage of
non-agricultural workers to total workers is calculated

for the perdod 1960-~-61.

v) BActive population (X4) - 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
popu1a£ion of the district, This age composition selection‘
is made, partly, on the account of physiological and‘socio—
economic conditions preva;}ing 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 ége groups, viz., 0-14, ;5—19,
20=-24, 25-29, 30.39, 40-49, 50-59, 60 + and age not stated.
By addingup. the populatioﬁ 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 .: Then the percentage of the popula-
tion in the age group of 15«59 to the total population in
each district is worked ocut and used for the period
1970-71,. The 1961 Census gives the distribution sf the
population in four age gréups ie€ey O0=14, 15-34, 35-59, §0 +
and the age not stated. By takihg the tota}l population in

the age group of 15-59, from the 1961 Census Report, the
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percentage of the active population to the total population
for each district is worked out and used for the period

1960~61,

vi) Pegree of urbanisation (X;) — The degree of

urbanisation is measured as the éercentage of urban
population te the total population in each district. The
data are obtained from the two Population Censuses, viz.,
1961 and 197Y, Though, there is a slight difference in
the definition of urbanisation between the 1961 Census and
1971 Census, such a difference does not affect significaf

ntly the results of the present study.

vii) Literacy rate (Xg) = DLiteracy rate is defined
as the percentage of literate population to the total
population which is exclusive of the population in the
age group O-4é years? Literacy rates are calculated for
all the districts for the two reference periocds by

obtaining the necessary data from the Census Reports.

viii) Infrastructure facilities (X7) = In the present

analysis, the term 'infragtructure' or ‘'social over heads!
includes the items, naméiy, road mileage, railway mileage
post~offices, hospitals, dispensaries and public health
centres, financial institutions, primaryﬂschools and
colleges, rural electridication and the registered vehicles..

To quantify the availability of infrastructure facilities,



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 districte
wise ‘composite index of infrastructure!, the data on
the aféé&entioned 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 +he average of
the aggregate as 100 in each case for Karnataka State,
Then, the district-wise ‘composite index of infrasten-
cture! were constructed by calculating the mean values

of the sum of percentage index of. all the items.}® The

18. The similar method was employed to prepare the various
compesite 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.S8.,University of
Baroda, Sept. 1980, pp 1l8.




indices of the different items and the ‘composite

index of infrastructureﬂ. thus worked oué. for each of
the districts of Karnataka are given in the Appendix
Table 443 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 l960—él‘and 1970~71.
Throughout the analysis, the per capita income will be
qonsidered as the dependent variable and the others as

the explanatory variables,

It is evident, f£rom the data, that there are wide
variations in some of the explanatory variables at both
the periods., To get an iaea about the extent of varie
ations in the wvariables, between the districts, the
coefficient of variations were calculated and are
indicated in the last row of Table 4.,l. It can be

observed, from the results given in the table, that the

b5
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highest and lowest variations were féund in the degree of
urbanisation and in the propertion of active population,
respectively, during both the pgriods of analysis. The
variations are not insfignificant in respect of productivity
of labour, degree of industrialisation, rate of literacy
and the composite index of infrastructure in the reference
periodss The significant variations in some of these
factors will be seen to throw some iight 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-
tion ( R2 ) 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, composite

index of infrastructure, are worked out for the years

-



3
£~

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 1is positively associated with the high
levels of productivity, literacy rate and infrastructure
in Karnataka, The R2 between the District Per Capit;
Income and each of the three factors, viz., productivity,
literacy rate and infrastructure, in 1960-61, turned out
to be 0,97, 0422 and 0,21 respectively, However,,in
1970-71, District  Per Capita Income showad positive
and significant correlation with froductivity ané literacy
rate only. The R2 between District Per Capita Income
and productivity, District Per Capita Income and .
literacy rate, were 0,96 and 0,28 respectively., Since
the R2 between District Per Capita Income 'and other
factors, namely, effective worker participation rate,
degreéiindustrialisation, active population, degree of
urbanisation, are not found to ke significant at 5 %
level, 'mo definite conclusion can ke drawn about their
association, In fact, D.M, Nanjundappa's time series
analysis reveals that there is a positive and signifie
cant correlation between education and economic

development of Karnataka.lg

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 Technigque may be employea

to explain the variations in per capita income. But

prier to that, it is also necessary to check interrela-
tions between different explanatory variables, Such an
exercise helps to solve the problem of multi-collinearity.
However, in the present work, an attempt has been made to
solve the problem of ﬁulti-collinearity with reference\
to the year 1970-71l. The coefficient of correlation
matrix of all the wvariables under examination is given

in Table 4,2 .

The correlation matrix - reve@ls that the effective
worker participation rate (X1 P ‘is not at all correlated
with any of the variables. The productivity ( X, 5 is
correlated with literacy rate ( Xe ) and composiée
index of infrastructure ( X, ). The degree of industria-
lisation Xq ) 1is correlated with active population
( X, ). degree of industrialisation ( Xg Y+ literacy rate
( Xg ) and composite index of infrastructure ( X, e The
active population ( X, ) is correlated with the degree
of industrialisation ( X ) and composite index of infrae
structure ( X, )« The degree of urbanisation ( Xg ) is
correlated with the composite index of in frastructure
( X Yo Finally, literacy rate ( Xg ) 1s found to be
correlated with the composite of index of infrastructure

( b o )e Thus, after eliminating the intercorrelated



ey

variables, only three wvariables, viz., the efféct;ve

5 :‘,‘
worker participation rate, productivity of labour -andiy. . -
o

degree of industrialization, are left,

€, THE MULTIPLE REGRESSION MCODELS

The different hypotheses developed in the earlier
section predict that the Distriet Per 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 = £(X), Xy X3s U )e

where, Y = District Per Capita Income ( in Rs.),
Xl = effective worker participation ratio,

X, = product per worker ( in Rs.)s Xy = degree of
" industrialisation ( ratio ), u = error term which

represents the combined effect of all other factors.

The explanation in the wvariations in the
dependent variable (Y), then, is sought by fitting
the Multiple Regressions. The possible thepretical

multiple regression models have been specified

A
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T2

as follows ,

Y = @ + ByX; + BpXp + BgXg Aweseeess (1)
Y = « + ByX; + u - ' eeesses (2)
Y = a BoX, + u eeeee (3)
Y = o + BgXg +a ) : esacses (4)
Y = @ 4+ BXy 4+ BXp + B veeenae(5)
Y o= @ o+ BXy o+ @éxs + u Ceeeeann(6)
Y = @ + ByXy + ByXg + U ;,....:(7)

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

‘Xi = effective worker participatdon ratio, X2 = Producti~
vity of labour (Rs),: Xy = degree of industrialisation
(workforce in none-agriculture sector/total workforce in all
?he sectors), u = stochastic term and d's and B's are the
coefficients tof 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.
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The regression results " (Equation 1) suggest that,
the effective worker participatioﬁ ratio and productivity
are the only significant variébles to explain the variations
in District Per Capita Income of Karnataka State. The
regression coefficients of the twe factors, with expected
signs before them, turned out to be highly significant in
both the cross-section studies. It is also observed that
) £he degree of industrialisation seems to have no signifi-
cant impact on per capita income inequalities.' The
regression coefficient has positive sign before it in
1870-71, 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
muitiple regresshon models fitted to the data suggest
that, the selected wvariables 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
R?, turned out to be highly significant at 1% level of

significance,.

However, to know the extent to which each factor
ie€es Xy + X, and XB’ is individually significant in

Q;cq\ccm\«a& Ane. Soaxicitns iy
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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). B, 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 ratico 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 % variétions., But the effective worker

participation ratio turns out to be insignificant when



oY

associated with the degree of industrialisation., These
two factors together explain only 13 % and 7 % variations
in 1960~61 and 1970-71 respectively éEquation 6). Though,
the degree of industrialisation and preductivity together
explain 96 % and 95 % variations in 1960~61 and 1970~71
resgpectively, p3 has negative sign before it in both the
periods, Since B3 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 in’eéualities 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 im 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 werker in the above districts., Further,
it is to be noted that the low growth of District Per
Cdpita Income and productivity are associated with the
high growth of total workforce, workforce in the agricule-
ture séctor. active population and urbom 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 wvariations in the
growth rates of proeoduct per worker, woikers in the nonw
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 197071,

However, it is observed that the wvariations in the

active populatlon and the degree of industrialisation
have increased from 196061 to 1970=-71l, wheareas,

there has been a decline in respect of effective worker
participation frate, labour productivity, degree of
urbanisation, literaey rate and composite index of infraw

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, literapy rate
and infrastructure in Karnataka, However, there seems to
be no definite association between the District Per
Capita Income and the factors 1like, 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,

d

indicates that the effective worker participation rate and

labour productivity are the only significant variables to

7

explain the inter-~district income differences in Karnataka

oo
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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 vyears under examination.

iv) The growth rates, for the decade 1960-61 to 1970-71,
exhibit wide wvariations in respect of productivity of
labour, workforce in the non-agriculture sector, and
total workforce as compared to the variations in the other

factors.

ok
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