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ABSTRACT The present paper seeks to examine inter-district disparities in rural agricultural sector in West
Bengal and its impact on agricultural development through a (cross- sectional study) inter-temporal analysis of 18
districts. Composite indices of rural economic have been prepared for selected 10 indicators, in the period of time
1980-81, 1990-91 and 2000-01. The technique of Principal Component Analysis (PCA), Rotate Factor Matrix
(Kaiser Varimax Method) has been used to prepare the composite index of agricultural development and dimension
index of agricultural development. The analysis reveals that extreme disparities continue to persist with respect to
the availability of economic indicators in rural areas at the district level. The ranking pattern of districts in terms
of development of rural infrastructure has also remained broadly unchanged. Similarly, a strong correlation
between ranks of districts in economic infrastructure has been observed. Agricultural economic infrastructure was
found to have a strong positive effect on gross value of agricultural produce and a strong negative effect on rural
poverty. West Bengal agriculture should promotion of diversified and export oriented agriculture. Particular
attention needs to be paid to the backward districts for more balanced regional development. This calls for
increased investment in rural infrastructure by both the public and private sectors.

INTRODUCTION

Agricultural sector is a prime sector of the
economy of West Bengal where expansion of
industrial sector is limited due to its topogra-
phical constraints. The study of the relationship
between value of agricultural produce per hect-
are of net area sown and agricultural values are
relevant and significant to find out the roots to
pace of agricultural development. There is the
coexistence of developed and developing dis-
tricts in West Bengal. The changing pattern of
association of agricultural development indica-
tors for the decadal year of 1980-81, 1990-91
and 2000-01 has been analyzed. Some ten (10)
variables have been identified at district level in
West Bengal to analyze the level of agricultural
development.

The existence of sharp inter-district dispari-
ty in development had been recognized and br-
ought to focus in 1971 by the Bengal Chamber of
Commerce and Industry, Calcutta (BCCI 1971)
when it stated: “While the Calcutta Metro-po-
litan District or the district of Burdwan in the
coal-iron ore belt represents a relatively high
level of development, the outlying regions like

Darjeeling, Cooch Behar and Jalpaiguri in the
north or Purulia, Bankura and Murshidabad in
the west reflect a sorry plight of stagnation and
decay. Indeed, a greater degree of intra-state re-
gional imbalance is not witnessed in any other
state of the Indian Union, as the data provided
by the Census of India, reveals.”

After independence the centralized planning
was implemented for eliminating regional
inequalities, but it remained a serious problem in
India. Regional disparities in India have widened
day by day (Joshi 1997; Krishan 2001; Singh
2006). The basic cause of regional disparities is
the states lacking an inherent mechanism to
ensure that, in the long run, the benefits of eco-
nomic change are distributed equally, on a per
capita basis. Regional differences are to a large
extent built in due to large unequal natural en-
dowments and lack of infrastructure facilities
which form the basis for rapid economic grow-
th (Krishnaiah and Reddy 1998). The regional
disparity in India is now a matter of serious
concern. There are solemn regional disparities
among different states of our country. Similarly,
we have regional inequalities among different
regions in a state. Even in a district there are
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disparities among different blocks. India is a large
federal nation and it is well known that there are
widespread disparities in the levels of economic
and social development between the different
regions of the nation. The lingual states that
emerged after the recongnisation were socially
homogeneous but economically heterogeneous
(Kundu and Raza 1982; Krishan 2000).

The ninth plan (1997-2002) aimed at growth
with social justice and equity. The Planning
Commission in its 10th plan (2002-2007) advo-
cates the area approach and aims to strength-
en decentralization of planning. Thus, the dec-
entralized planning policy procedure was ad-
opted to prepare village plans by collecting vi-
llage requirements at block levels and finally
they were put together at district level for distri-
ct plans. But such attempts were confined only
on paper. Removal of regional imbalances in
development has remained the avowed goal of
planning in India (Mohan 2005).

In such scenario it is important to identify the
backward regions of the country, state and even
at district level in terms of development of major
components as well as to measure the level of
disparities amongst different regions.

The paper is divided into five sections for the
purpose of our analysis. Section I and II deals
with introduction and methodology. Section
III attempt has been made the level of agricul-
tural development through construction of co-
mposite indices. In the Section IV has been id-
entifying various dimension of agricultural de-
velopment. Finally, in the Section V attempt has
been made findings, conclusions and recomm-
endations.

Share of Agriculture in District Domestic
Product by West Bengal District

The percentage share of agriculture in DDP
over the period 1980-81, 1990-91and 2000-2001 is
calculated district-wise and presented in Table 1.

Kolkata’s position with respect to other
districts is more or less the lowest because of its
metropolitan character. The contribution of ag-
riculture to DDP is the maximum in Uttar Dinaj-
pur district in the year 1980-81; where as Cooch
Behar district (44.41 and 44.27) contribution is
more consistent than the other districts in the
year 1990-91 and 2000-2001.

Dakshin Dinajpur consistently occupies the
second position in the year 1980-81 and 2000-

Burdwan 31.36 27.61 20.68
Birbhum 53.78 42.28 35.10
Bankura 55.14 42.97 36.15
Midnapore 47.14 30.70 30.79
Howrah 8.06 8.96 10.61
Hooghly 30.04 29.00 22.90
24 Parganas (N) 15.73 19.64 16.87
24 Parganas (S) 17.78 23.96 18.61
Nadia 40.35 41.04 35.59
Murshidabad 46.86 37.39 32.36
Malda 49.34 41.32 41.60
Uttar Dinajpur 63.06 26.63 41.29
Dakshin Dinajpur 63.05 18.51 44.20
Jalpaiguri 36.52 40.49 33.96
Darjeeling 9.98 32.66 29.71
Cooch Behar 54.20 44.41 44.27
Purulia 38.70 28.28 24.90
Kolkata 0.00 0.34 0.32

Table 1: Share of agriculture in DDP
Districts 1980-1981 1990-1991 2000-2001

Source: Statistical Abstract, the Bureau of Applied
Economics and Statistics, GoWB (various years)

2001 and in the lower echelon the position of the
Howrah district remains unchanged among the
benchmark years. In West Bengal, percentage
share of agriculture in DDP is 27.84, 27.18, and
24.18 in the three points of time.

Objectives

In the present paper an attempt has been made
to make a detailed district-level analysis and to
identify various dimensions of agricultural
development in West Bengal. The study is based
on the secondary data. We have taken 10 (ten)
indicators viz., A-1 Gross value of agricultural
produce per hectare of net area sown, A-2 Gr-
oss value of agricultural produce per capita of
rural population, A-3 Gross value of agricultu-
ral produce per agricultural workers, A-4 Perce-
ntage of area under commercial crops to gross
cropped area, A-5 Percentage of net area sown
to total geographical area, A-6 Cropping int-
ensity, A-7 Percentage of agricultural workers
to total (main) workers, A-8 Credit to agriculture
(Rs. Per Capita), A-9 Consumption of fertilizer
per hectare of gross cropped area, A-10 Average
size of holdings to compare among districts or
regions.

Rationale of the Choice of Indicators of
Agricultural Development

The first three indicators A-1, A-2, A-3 and
A-4 have been selected to exhibit the overall
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performance of agriculture in terms of agricu-
lture productivity, labour productivity and ava-
ilability of agricultural produce for consump-
tion of the population, besides showing the  ef-
fects of all technological inputs on land. West
Bengal has enough potential for horticulture
development; as such A-5 has been selected to
assess the horticultural development. It reveals
the level of diversification within agricultural
sector from food grain production to commercial
crops in terms of percentage of area under
commercial crops. Net area under agricultural use
has been evaluated with the help of A-6 and the
intensity of cropping A-7, is measured through
the ratio of gross to net cropped area, which
shows the rate of utilization of net area under
cultivation in different districts and enlightens
on the scope of bringing additional area under
multiple cropping. Indicator A-8, which obviously
lead to increase in the productivity of the farm
sector. Modernization and commercialization of
agriculture sector have been examined with the
help of A-9 and A-10, which indicates consum-
ption of fertilizers for increasing the productivity
of land. With the help of this indicator, modern-
ization of agriculture sector can be evaluated at
the district level.

METHODOLOGY

The present paper seeks to examine  inter-
district disparities in rural agricultural sector in
West Bengal and its impact on agricultural
development through a (cross-sectional study)
inter-temporal analysis using some statistical
techniques like ranking, coefficient of variation,
Principal Component Analysis / Factor Analysis
and Rotated Factor Matrix (Kaiser Varimax
Method) etc. By using data obtained from va-
rious authentic sources like Census Reports (Va-
rious issues), Statistical Abstracts, Government
of West Bengal (GoWB, various  issues), Eco-
nomic Reviews (GoWB, various    issues) etc.

Classification of Districts, on the basis of
values of the indices of development the dis-
tricts have been classified into two categories,
viz. developed and developing (or less devel-
oped or backward). The developed  districts are
those, which have the composite index value
above the state average. Districts having value
of composite index below the state average are
categorized as developing (or backward) distr-
icts.

Agricultural sector reveals three dimensional

development– modernized agricultural
development, traditional agricultural develop-
ment and overall agricultural development. In
the present study, modernized agricultural dev-
elopment is named to that dimension of agricul-
tural development in which indicators such as
consumption of fertilizer per hectare of gross
cropped area, percentage of area under com-
mercial crops to gross cropped area and credit
to agriculture are positively and significantly
associated with that dimension or factor in ad-
dition to other indicators. Traditional agricul-
tural development points towards that dimen-
sions in which above said three indicators do
not have positive and significant correlation wi-
th that particular factor. Overall agricultural de-
velopment is named to that dimension which is
positively associated with first three indicators,
viz. gross value of agricultural produce per hec-
tare of net area sown, gross value of agricultu-
ral produce per capita of rural population and
gross value of agricultural produce per agricul-
tural workers (which are measuring performan-
ce of agriculture sector), along with indicators
pertaining to modernization and commerciali-
zation of agriculture.

DISTRICT- WISE  COMPOSITE  INDICES
OF  AGRICULTURAL  DEVELOPMENT

District-wise Analysis of the Level of
Agricultural Development

District-wise level of agricultural developme-
nt has been analyzed with the help of composite
indices of agricultural development. These in-
dices have been calculated by taking first prin-
cipal component from the principal component
matrix derived from the inter-correlation matrix
of 10 (ten) variables.

The inter-correlation matrices of the selected
10 variables of agricultural development sepa-
rately for the years 1980-81, 1990-91 and 2000-
2001 are given in Appendix 1.

It may be observed from Appendix 1 that the
value of agricultural produce per hectare of net
area sown is positively and significantly corre-
lated with value of agricultural produce per ca-
pita of rural population, cropping intensity and
consumption of fertilizer per hectare of gross
cropped area.

Correspondingly, Appendix 1 reveals that
value of agricultural produce per hectare of net
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area sown is significantly and positively cor-
related with value of agricultural produce per
capita of rural population, percentage of area
under commercial crops to gross cropped area,
percentage of net area sown to total geographi-
cal area, cropping intensity and consumption of
fertilizer per hectare of gross cropped area.

Inter-correlation matrix of 2000-01, Appen-
dix 1 depicts that value of agricultural produce
per hectare of net area sown is significantly and
positively associated with gross value of agri-
cultural produce per capita of rural population,
percentage of area under commercial crops to
gross cropped area, percentage of net area so-
wn to total geographical area, cropping intensity
and consumption of fertilizer per hectare of gr-
oss cropped area. Obviously, this correlation
matrix does not represent a clear-cut picture.

It may be observed from Appendix 2 that the
principal component matrix has retained four
principal components, which taken together,
explains 88.85 per cent of the total variance. Four
principal indicators are significantly correlated
with the first principal component (a’i s> or =0.576
is significant for 10 degrees of freedom          at 5
per cent level of significance). It explained 38.53
per cent of the total variance. As is obvious from
the last column of Appendix 2, all the communali-
ties (h2) are very high ranging from +0.69 to +0.98,
which indicates that each varia-ble taken for
analysis is significantly correlated with all other
variables.

The selected indicators were, by and large,
correlated with each other in the reference years,
that is, 1980-81, 1990-91 and 2000-2001, and in
most of the cases the correlation was significant
as well. The first principal component explain-
ed 38.53 percent of the total variance in 1980-81,
46.39 percent in 1990-91 and 43.55 percent in
2000-2001.

The composite index of agricultural develo-
pment for each district at three selected points
of time was computed. Such an index of Agri-
cultural Development (AD) for 1980-1981 was
computed by using the following equation:

AD1 = (-0.04399) Z1 + (-0.48874) Z2 + (0.25493)
Z3 + (0.53487) Z4 + (-0.70163) Z5 + (0.75832) Z6 +
(-0.73493) Z7 + (0.93016) Z8 + (-0.16285) Z9 +
(0.87291) Z10 …….............................….............  (I)

Where, AD1 is composite index of agricul-
tural development of a district, Z1, Z2, Z3, Z4, …..,
Z10 are the values of variables in standardized
form and the figures in parentheses are factor
loadings or weights.

The above equation (I) shows that the coef-
ficient of correlation of agricultural developm-
ent ranges between -0.04 and +0.93.

The composite index of agricultural develo-
pment of a district for 1990-1991 was construc-
ted by using the following formula:

AD2 = (0.78539) Z1 + (0.80120) Z2 + (-0.45224)
Z3 + (0.70100) Z4 + (0.92578) Z5 + (0.89996) Z6 +
(0.66660) Z7 + (0.53776) Z8 + (0.41155) Z9 +
(0.33926) Z10 .......................................................  (II)

Where, AD2 is composite index of agricultu-
ral development of a district, Z1, Z2, Z3, Z4, …..,
Z10 are the values of variables in standardized
form and the figures in parentheses are factor
loadings or weights.

The above equation (II) shows that the coef-
ficient of correlation of agricultural developme-
nt ranges between +0.33 and +0.92.

Similarly, the composite index of agricultu-
ral development of a district for the year

2000-2001 was constructed by using the fol-
lowing formula:

AD3 = (0.78513) Z1 + (0.85548) Z2 + (-0.22307)
Z3 + (0.70042) Z4 + (0.83471) Z5 + (0.89635) Z6 +
(0.41540) Z7 + (0.63158) Z8 + (0.36072) Z9 +
(0.51461) Z10 .....................................................  (III)

Where, AD3 is composite index of agricul-
tural development of a district, Z1, Z2, Z3, Z4, …..,
Z10 are the values of variables in standardized
form and the figures in parentheses are factor
loading or weights.

The equation (III) reveals that the coefficient
of correlation of agricultural development ranges
between -0.22 and +0.89.

All the eighteen districts of West Bengal have
been ranked according to their levels of agricul-
tural development as per values of indices dur-
ing three selected points of time, that is, 1980-81,
1990-91 and 2000-2001 (Table 2).

It is clear from the Table 2 that on the basis of
level of agricultural development in 1980-81, dis-
trict Darjeeling was at the top position followed
by Jalpaiguri, Nadia and Cooch Behar, in that
order. On the other hand, district Dakshin Di-
najpur was at bottom, preceded immediately by
Uttar Dinajpur. After a decade, in 1990-91, dis-
trict Hooghly was at the topmost position, fol-
lowed by Nadia, Uttar Dinajpur, Murshidabad,
Burdwan, Birbhum, Dakshin Dinajpur, Malda,
Cooch Behar, 24 Parganas (N), Bankura and
Jalpaiguri. On the other hand, district Kolkata
was at the bottom, preceded immediately by Pu-
rulia. The comparative levels of agricultural de-
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Burdwan 0.1399 9 0.8450 5 0.8429 5
Birbhum 0.0711 16 0.8285 6 0.7980 8
Bankura 0.1143 12 0.7546 11 0.7265 15
Midnapore 0.0810 15 0.7066 14 0.7700 12
Howrah 0.1260 11 0.7268 13 0.7519 14
Hooghly 0.1593 6 1.0000 1 0.9796 2
24 Parganas (N) 0.1313 10 0.7641 10 0.7949 9
24 Parganas (S) 0.1112 14 0.5443 17 0.5613 16
Nadia 0.2340 3 0.9409 2 1.0000 1
Murshidabad 0.1490 7 0.8451 4 0.8313 6
Malda 0.1115 13 0.8167 8 0.8490 4
Uttar Dinajpur 0.0692 17 0.8867 3 0.7933 10
Dakshin Dinajpur 0.0000 18 0.8183 7 0.7698 13
Jalpaiguri 0.5814 2 0.7518 12 0.7747 11
Darjeeling 1.0000 1 0.7054 15 0.8239 7
Cooch Behar 0.2273 4 0.8111 9 0.8559 3
Purulia 0.1633 5 0.5527 16 0.5586 17
Kolkata 0.1478 8 0.0000 18 0.0000 18
Mean 0.2010 ** 0.7388 ** 0.7490 **
S.D. 0.2621 ** 0.2225 ** 0.2171 **
C.V. 130.43 ** 30.11 ** 28.99 **

Table 2: District-wise indices of agricultural development
1980-81 1990-91 2000-01

Districts Index Rank Index Rank Index Rank

Rank Correlation Coefficients are: R12 = -0.084 R13 = + 0.33, R23 = + 0.76

velopment as reflected in the ranking of the dis-
tricts in the year 2000-2001 at top position was
Nadia, followed by Hooghly, Cooch Behar,
Malda, Burdwan, Murshidabad, Darjeeling,
Birbhum, 24 Parganas (N), Uttar Dinajpur,
Jalpaiguri, Midnapore, Dakshin Dinajpur and
Howrah. On the other hand, district Kolkata was
at the bottom preceded immediately by Purulia,
24 Parganas (S) and Bankura.

It may be observed from the Table 2 that the
absolute average index for the state as whole
has increased marginally during the three points
of time as it increased by + 0.5378 and + 0.0102
points, that is, 1980-81 to 2000-01. Thus, margi-
nal increase points towards slight improvement
in the level of agricultural development.

The extent of disparities which may be visual-
ized from the Table 2, the value of coefficient of
variation has shown declining trend during the
period of 1980-81 to 2000-2001.

Further, the districts have been classified into
two categories on the basis of their levels of ag-
ricultural development. On the basis of levels of
development, the districts have been classified
as developed and developing. Developed dis-
tricts are those which have the composite in-
dex value of agricultural development above the
state average whereas developing districts have
a value below the state average.

The classification of districts according to

composite index of agricultural development for
the year 1980-81, 1990-91 and 2000-2001 is given
in Table 3.

It is important to note that in order to com-
pute mean and standard deviation, a positive
constant of maximum minus value has been added
to the entries in all the variables to have a data
set with all positive values.

Inter-temporal analysis of Table 3 reveals that
in 1980-81 four districts, viz. Darjeeling, Jalpai-
guri, Nadia and Cooch Behar were in the devel-
oped districts category. In 1990-91, twelve dis-
tricts, namely Hooghly, Nadia, Uttar Dinajpur,
Murshidabad, Burdwan, Birbhum, Dakshin Di-
najpur, Malda, Cooch Behar, 24 Parganas (N),
Bankura and Jalpaiguri, got placed this catego-
ry. Further, in 2000-01, here also fourteen dis-
tricts, viz. Nadia, Hooghly, Cooch Behar, Malda,
Burdwan, Murshidabad, Darjeeling, Birbhum,
24 Parganas (N), Uttar Dinajpur, Jalpaiguri, Mi-
dnapore, Dakshin Dinajpur and Howrah felt in
the developed category districts but some distr-
icts are changed their position in compare with
1990-91.

Thus, it appears that the inter-district dispa-
rities of agricultural development, which actu-
ally featured in the year 1990-91 and also conti-
nued to exist up to 2000-2001 with inconsequ-
ential shifting in the ranking pattern.

But in the year 1980-81, the patterns of agri-
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Darjeeling 1.0000 Hooghly 1.0000 Nadia 1.0000
Jalpaiguri 0.5814 Nadia 0.9409 Hooghly 0.9796
Nadia 0.2340 Uttar Dinajpur 0.8867 Cooch Behar 0.8559
Cooch Behar 0.2273 Murshidabad 0.8451 Malda 0.8490

Burdwan 0.8450 Burdwan 0.8429
Birbhum 0.8285 Murshidabad 0.8313
Dakshin Dinajpur 0.8183 Darjeeling 0.8239
Malda 0.8167 Birbhum 0.7980
Cooch Behar 0.8111 24 Parganas (N) 0.7949
24 Parganas (N) 0.7641 Uttar Dinajpur 0.7933
Bankura 0.7546 Jalpaiguri 0.7747
Jalpaiguri 0.7518 Midnapore 0.7700

Dakshin Dinajpur 0.7698
Howrah 0.7519

Mean 0.5107 0.8386 0.8311
C.V. 66.61 16.50 17.27

Table 3: Classification of district according to level of agricultural development
1980-81 1990-91 2000-01
Districts Index Districts Index Districts Index

Developed Districts

Developing Districts
Purulia 0.1633 Howrah 0.7268 Bankura 0.7265
Hooghly 0.1593 Midnapore 0.7066 24 Parganas (S) 0.5613
Murshidabad 0.1490 Darjeeling 0.7054 Purulia 0.5586
Kolkata 0.1478 Purulia 0.5527 Kolkata 0.0000
Burdwan 0.1399 24 Parganas (S) 0.5443
24 Parganas (N) 0.1313 Kolkata 0.0000
Howrah 0.1260
Bankura 0.1143
Malda 0.1115
24 Parganas (S) 0.1112
Midnapore 0.0810
Birbhum 0.0711
Uttar Dinajpur 0.0692
Dakshin Dinajpur 0.0000
Mean 0.1125 0.53932 0.46162
C.V. 95.80 56.47 70.24

cultural development have considerably cha-
nged. One district, viz. Darjeeling which was in
the list of developed districts during 1980-81, but
in 1990-91 and also in 2000-01 reshuffled  some
districts, namely, Uttar Dinajpur, Dakshin Dinaj-
pur, Malda, Midnapore, Birbhum and 24 Parga-
nas (N) which have emerged from developing to
developed districts. This fact may be seen in the
context of considerable increase in some of the
key indicators, viz. value of agricultural produce
in terms of per hectare net area sown, per capita
rural population, per agricultural workers and also
percentage of area under commercial crops to
gross cropped area in these districts.

DISTRICT- WISE  DIMENSIONS  OF
AGRICULTURAL  DEVELOPMENT

Level of agricultural development at district
level has further been analyzed with the help of

varimax rotation of the factors of agricultural de-
velopment so that various dimensions of agri-
cultural development could be traced at district
level.

The various dimensions of socio-economic
agricultural development at district level with the
help of Factor Analysis (cluster analysis) as the
purpose of Factor Analysis is to identify groups
of variables with shared common variance. The
various dimensions of agricultural development
have been identified by rotating the principal
component matrix with varimax rotation (Kaiser
Varimax Method) for the selected reference years,
that is, 1980-81, 1990-91 and 2000-01. It is rel-
evant to mention that the Principal Component
Matrices have further been transformed into
Rotated Factor Matrices for identification of vari-
ous dimensions and extent of dimensional agri-
cultural development at district level. Further,
districts have been ranked according to level of
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development in various dimensions. For study-
ing the nature and extent of dimensional devel-
opment of different districts similar selected in-
dicators of agricultural development have been
taken for analysis.

Evaluating the factor loadings for the years
1980-81, 1990-91 and 2000-01 enables us to de-
termine the factors. Each variable has been as-
signed to the factor with which it has the highest
loading. The second, third and fourth highest
loadings, if significant have also be considered.
Only those factor-loadings which are greater than
0.576 (or nearer to this value) are considered as
significant. Therefore, for calculating composite
scores of different dimensions of each district
only significant factor loadings have been con-
sidered. It is evident from the Appendix 3 that
each variable is significantly correlated with at
least one factor.

(A) Dimensions of Agricultural
Development, 1980-81

For the year 1980-81, Appendix 3, the first fac-
tor explains 29.66 per cent of the total variance
and two indicators are positively correlated with
this factor. These indicators are percentage of
net area sown to total geographical area and per-
centage of agricultural workers to total (main)
workers. Again two indicators, namely credit to
agriculture (Rs. per capita) and average size of
holdings are negatively and significantly corre-
lated with this factor. Evidently, only two indica-
tors are positively and significantly correlated
with this dimension of agricultural development.
Hence, this cluster does not point out towards
specific dimension of agricultural development.

The second factor explains 21.54 per cent of
the total variance and three indicators are posi-
tively and significantly correlated with this fac-
tor. These indicators are, namely, percentage of
area under commercial crops to gross cropped
area, cropping intensity and credit to agriculture
(Rs. per capita). The positive and significant as-
sociation of proportion of area under commercial
crops to gross cropped area which an outcome
of utilization of several inputs like improved seeds,
fertilizer and irrigation shows the extent of mod-
ernization in agriculture. Therefore, this dimen-
sion of agricultural development may be named
as modernized agricultural development.

The third factor explains 18.97 per cent of the
total variance which has positive and significant

correlation with two indicators, namely, gross
value of agricultural produce per hectare of net
area sown and consumption of fertilizer per hect-
are of gross cropped area which indicates that
used in input in a modern way of fertilizer and
increase in productivity. Hence, this cluster does
not point out towards specific dimension of agri-
cultural development.

The fourth factor explains 18.68 per cent of
total variance which has positive and significant
correlation with two indicators, namely gross
value of agricultural produce per capita of rural
population and gross value of agricultural pro-
duce per agricultural workers. This dimension of
agricultural development may be given the name
traditional agricultural development.

The factor scores with respect to the first,
second, third and fourth factors for the year 1980-
81 have been calculated with the help of the fol-
lowing equations and presented in Appendix 4.

First Dimension of Agricultural Development
AD4 = (-0.9423) Z5 + (-0.7502) Z7 + (0.6570) Z8

+ (0.7606) Z10 .................................................... (IV)
Where AD4 is the first dimension of agricul-

tural development; Z5, Z7, Z8 and Z10 are values
of variables in standardized form and the figures
in parentheses are factor loadings with respect
to the first factor.

Second Dimension of Agricultural Develop-
ment

AD5 = (0.9789) Z4 + (0.6486) Z6 + (0.6717) Z8
.............................................................................. (V)

Where AD5 is the second dimension of agri-
cultural development; Z4, Z6 and Z8 are values
of variables in standardized form and the figures
in parentheses are factor loadings with respect
to the second factor.

Third Dimension of Agricultural Development
AD6 = (0.9075) Z1+ (0.9321) Z9 .................. (VI)
Where AD6 is the third dimension of agricul-

tural development; Z1 and Z9 are values of vari-
ables in standardized form and the figures in pa-
rentheses are factor loadings with respect to the
third factor.

Fourth Dimension of Agricultural Develop-
ment

AD7 = (0.8407) Z2 + (0.9152) Z3 ................ (VII)
Where AD7 is the fourth dimension of agri-

cultural development; Z2 and Z3 are values of
variables in standardized form and the figures in
parentheses are factor loadings with respect to
the fourth factor.
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It may be observed from the Appendix 4 that
the first dimension of agricultural development
is a cluster of indicators of agricultural sector.
This dimension included the indicators percent-
age of net area sown to total geographical area
and percentage of agricultural workers to total
(main) workers, these two indicators has shown
negative association with the factor. Therefore,
proportion of geographical area and agricultural
workers did not show any positive effect on de-
velopment of agricultural sector relative to first
dimension at district level. But two indicators are
positive association with the first factor which
represents the performance of agricultural credit
and land holdings on development of agricul-
tural sector at district level, in these respect four-
teen districts are positioned above the state av-
erage.

Likewise, second dimension of agricultural
development during the same period was a clus-
ter of indicators pertaining to multiple cropping
intensity and agricultural credit which is depen-
dency on agriculture sector for employment pur-
pose. District Darjeeling emerged as the most
developed, closely followed by Jalpaiguri, Nadia,
Hooghly, Cooch Behar, Uttar Dinajpur and
Murshidabad as is evident from the ranking of
these districts (Appendix 4).

The third dimension of agricultural develop-
ment is a cluster of indicators of agricultural sec-
tor, which represent performance of value of ag-
ricultural produce and fertilizer consumption. In
this respect, district Hooghly was at the top in
the list, closely followed by Howrah, Burdwan,
24 Parganas (N), Birbhum, Nadia and Darjeeling
districts. On the other hand, the district which
could be identified as the least developed was
Kolkata, preceded by Jalpaiguri district.

In the matter of fourth dimension of agricul-
tural development is cluster of indicators of agri-
cultural sector, which represent performance of
land and labour. In this respect district Dakshin
Dinajpur was at the top in the Appendix-4 shown,
closely followed by Burdwan, Hooghly, Birbhum,
Bankura, Jalpaiguri, 24 Parganas (N), Cooch
Behar, Purulia, Uttar Dinajpur and Midnapore
districts. On the other hand, the district which
could be identified as the least developed was
Kolkata, preceded by 24 Parganas (S) district.

(B) Dimensions of Agricultural
Development, 1990-91

On the basis of three identified factors after

rotating principal component matrix into varimax
rotation, three dimensions of agricultural devel-
opment have been workout for the year 1990-91
in Appendix-3.

The first dimension of agricultural develop-
ment exhibits a cluster of indicators, namely per-
centage of net area sown to total geographical
area, cropping intensity, percentage of agricul-
tural workers to total (main) workers and credit
to agriculture ( Rs. per capita), which has been
named as traditional agricultural development.

The second dimension is group of indicators,
viz. gross value of agricultural produce per capita
of rural population, percentage of area under
commercial crops to gross cropped area and av-
erage size of holdings. Hence, this cluster does
not point out towards specific dimension of agri-
cultural development.

The third dimension is group of indicators,
viz. gross value of agricultural produce per hect-
are of net area sown, cropping intensity and con-
sumption of fertilizer per hectare of gross cropped
area, which has been named as modernized ag-
ricultural development.

The factor scores with respect to the first and
third factors for the year 1990-91 have been cal-
culated with the help of the following equations
and presented in Appendix-4 accordingly.

First Dimension of Agricultural Development
AD8 = (-0.7277) Z3 + (0.7848) Z5 + (0.5051) Z6 +

(0.9508) Z7 + (0.6365) Z8 ............................... (VIII)
Where AD8 is the first dimension of agricul-

tural development; Z3 Z5, Z6, Z7 and Z8 are val-
ues of variables in standardized form and the
figures in parentheses are factor loadings with
respect to the first factor.

Second Dimension of Agricultural Develop-
ment

AD9 = (0.8410) Z2 + (0.7979) Z4 + (0.7901) Z10
............................................................................ (IX)

Where AD9 is the second dimension of agri-
cultural development; Z2, Z4 and Z10 are values
of variables in standardized form and the figures
in parentheses are factor loadings with respect
to the second factor.

Third Dimension of Agricultural Development
AD10 = (0.8426) Z1+ (0.7730) Z6 + (0.8729) Z9

.............................................................................. (X)
Where AD10 is the third dimension of agricul-

tural development; Z1, Z6 and Z9 are values of
variables in standardized form and the figures in
parentheses are factor loadings with respect to
the third factor.
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It is evident from the Appendix 4, that second
dimension revealed ten districts, namely Jalpai-
guri, Darjeeling, Nadia, Hooghly, Burdwan, Coo-
ch Behar, Bankura, Birbhum, Murshidabad and
24 Parganas (N) were fairly developed districts
with respect to the second dimension or tradi-
tional agricultural development, and the remain-
ing eight districts were found to be less devel-
oped due to their value of composite indices be-
ing lower than the state average.

Similarly, in the matter of third dimension  that
is, modernized agricultural development  Hoo-
ghly, Howrah, Nadia, 24 Parganas (N), Malda,
Murshidabad, Cooch Behar, Burdwan and Bir-
bhum districts are emerged as developed dis-
tricts and remain nine districts are fell in the less
developed category. It has been observed that
commercialization of agricultural development
has been taken place due to maximum used of
fertilizer, which increases cropping intensity,
which leads to increase value of agricultural pro-
duce in agricultural sector.

 (C) Dimensions of Agricultural
Development, 2000-01

The first factor brings out the first dimension
of agricultural development for the year 2000-01
in Appendix 3. This factor clearly forms a cluster
of five variables, namely gross value of agricul-
tural produce per hectare of net area sown, gross
value of agricultural produce per capita of rural
population, percentage of area under commer-
cial crops to gross cropped area, percentage of
net area sown to total geographical area and crop-
ping intensity. This dimension may be designated
as overall agricultural development.

The second factor brings out another dimen-
sion of agricultural development. This factor
forms a cluster of three indicators, viz. gross value
of agricultural produce with respect to per capita
of rural population, credit to agriculture (Rs. per
capita) and average size of holdings, but this
cluster does not point out towards specific di-
mension of agricultural development.

The third factor explains 22.03 per cent of the
total variance which has positive and significant
correlation with two indicators, namely percent-
age of net area sown to total geographical area
and percentage of agricultural workers to total
(main) workers. Evidently, only one indicator is
negative and significantly correlated with this
dimension of agricultural development. Hence,

this cluster does not point out towards specific
dimension of agricultural development.

The fourth factor brings out the fourth di-
mension of agricultural development for the year
2000-01. This factor clearly forms a cluster of two
variables, namely, gross value of agricultural pro-
duce per hectare of net area sown and consump-
tion of fertilizer per hectare of gross cropped area.
This dimension may be designated as modern
agricultural development.

The factor scores with respect to the first,
second and fourth factors for the year 2000-01
have been calculated with the help of the follow-
ing equations and presented in Appendix 4.

First Dimension of Agricultural Development
AD11 = (0.7578) Z1 + (0.6486) Z2 + (0.9057) Z4

+ (0.7264) Z5 + (0.8592) Z6 .............. (XI)
Where AD11 is the first dimension of agricul-

tural development; Z1 Z2, Z4, Z5 and Z6 are val-
ues of variables in standardized form and the
figures in parentheses are factor loadings with
respect to the first factor.

Second Dimension of Agricultural Develop-
ment

AD12 = (0.6612) Z2 + (0.8451) Z8 + (0.9359) Z10
.............................................................................. (XII)

Where AD12 is the second dimension of ag-
ricultural development; Z2, Z8 and Z10 are values
of variables in standardized form and the figures
in parentheses are factor loadings with respect
to the second factor.

Third Dimension of Agricultural Development
AD13 = (-0.9245) Z3 + (0.5908) Z5 + (0.9369) Z7

........................................................................... (XIII)
Where AD13 is the third dimension of agricul-

tural development; Z3, Z5 and Z7 are values of
variables in standardized form and the figures in
parentheses are factor loadings with respect to
the third factor.

Fourth Dimension of Agricultural Develop-
ment

AD14 = (0.5578) Z1 + (0.9484) Z9 ............. (XIV)
Where AD14 is the fourth dimension of agri-

cultural development; Z1 and Z9 are values of
variables in standardized form and the figures in
parentheses are factor loadings with respect to
the fourth factor.

The district-wise indices of the first dimen-
sion that is, overall agricultural development,
have been presented in Appendix 4. It may be
observed from this appendix that twelve districts,
namely Nadia, Hooghly, Murshidabad, Cooch
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Behar, 24 Parganas (N), Malda, Uttar Dinajpur,
Dakshin Dinajpur, Jalpaiguri, Howrah, Burdwan
and Darjeeling were above or near the value of
the state average. Hence, these twelve districts
may be considered as developed districts with
respect to overall agricultural development. On
the other hand, remaining six districts were placed
below the state average and as such these dis-
tricts may be considered as less developed in
this respect. It may also be observed that extent
of inter-district disparity with respect to overall
agricultural development was fairly low.

In the matter of fourth dimension that is,
modernized agricultural development, namely,
Howrah, Hooghly, Darjeeling, 24 Parganas (N),
Burdwan, Malda and Nadia emerged as devel-
oped districts due to their placement above the
state average. Remaining eleven districts were
less developed in this respect. Extent of inter-
district disparities was relatively high in this re-
spect than the first dimension.

FINDINGS

1. The average level of agricultural develop-
ment of West Bengal exhibits an increas-
ing trend during 1980-81 to 2000-01. The
ranking pattern of districts is similar in in-
terdistrict diversifications, the rank corre-
lation coefficient being R12 = -0.084 R13 =
+ 0.33, for the period 1980-81 to 2000-01.
This shows that the level of agricultural
development is associated with resources
endowment of the districts in this state.
Inter-districts variations in levels of agri-
cultural development demonstrate a dec-
lining trend in the reference years.

2. In the first dimension, that is, modernized
agricultural development shows that in the
beginning that is, Hooghly, Howrah, Burd-
wan, 24 Parganas (N), Birbhum and Nadia
were the developed districts remaining twe-
lve districts lagged behind. On the other
hand, Dakshin Dinajpur, Jalpaiguri, Burd-
wan, Hooghly, Birbhum, Bankura, Darjee-
ling, Cooch Behar, Purulia and 24 Parganas
(N) emerged as developed districts with
respect to traditional agricultural develop-
ment and the remaining eight districts re-
mained in the backward category.

3. In the year 1990-91, Uttar Dinajpur, Dakshin
Dinajpur, Birbhum, Malda, Nadia, Mur-
shidabad, Hooghly, Burdwan, Midnapore,
Cooch Behar and Bankura districts emerged

as developed districts in the matter of first
dimension, that is, traditional agricultural
development, and the remaining seven dis-
tricts were less developed. Alternatively,
nine districts, namely, Hooghly, Howrah,
Nadia, 24 Parganas (N), Malda, Murshi-
dabad, Cooch Behar, Burdwan and Bir-
bhum were identified as developed districts
with respect to modernized agricultural
development and the remaining nine dis-
tricts were backward.

4. During 2000-01, two dimensions, namely,
overall agricultural development and mo-
dernized agricultural development were
recognized. Twelve districts, namely, Na-
dia, Howrah, Murshidabad, Cooch Behar,
24 Parganas (N), Malda, Uttar Dinajpur,
Dakshin Dinajpur, Jalpaiguri, Howrah, Bur-
dwan and Darjeeling emerged as developed
districts with respect to overall agricultural
development , remaining six districts lagg-
ed behind. On the other hand, in the case of
other dimension, that is, modernized agri-
cultural development, seven districts, na-
mely Howrah, Hooghly, Darjeeling, 24
Parganas (N), Burdwan, Malda and Nadia
emerged as developed districts but in the
remaining eleven districts were less deve-
loped.

CONCLUSION

The problem of regional imbalances, at both
inter-state and intra-state levels has persisted in
India even during the post-plan era. Although
concern was voiced about regional disparities in
India right from the beginning of the planning
era, yet a more concerted effort to address this
problem was made only in the Third Five-Year
Plan. In the subsequent plans also this problem
was taken up seriously and as a consequence,
several area development programmes were
started to mitigate the extent of disparities in the
socio-economic development. West Bengal is
one of the recipients of funds under various Area
Development Programmes initiated by the Cen-
tral Government, under full or partial sponsor-
ship.

RECOMMENDATIONS

The above analysis based on various indica-
tors of agricultural development has made it clear
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that some districts are relatively backward in
West Bengal. Therefore, any plan or programme
for improving the level of development of these
backward regions should go together.

It is heartening to note that efforts have been
made at the level of the State Government to de-
velop growth centres in West Bengal through
the establishment of Uttarbanga Unnayan Pari-
shad, Darjeeling Gorkha Hill Council, Paschim-
anchal Unnayan Parishad, Sunderbans Devel-
opment Board and the most significant fact is
that there has been a beginning to address the
problem of the region. Such a regional develop-
ment agency must be strengthened, since it can
play a coordinating role for greater convergence
of agricultural development efforts to prepare a
blueprint for regional development involving lo-
cal Panchayats of the region. These efforts are
to be combined with the provision of adequate
resources for the Development Council to per-
form developmental activities properly and to
attract outside investments, so that the develop-
ing districts comprising the region may possibly
catch up with the other relatively developed dis-
tricts of West Bengal State.
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Appendix 1
Inter-correlation matrix of agriculture development in 1980-1981

Variable A - 1 A - 2 A – 3 A – 4 A – 5 A - 6 A - 7 A - 8 A - 9 A -10
number
A - 1 1.000
A - 2 0.613 1.000
A - 3 0.242 0.627 1.000
A - 4 0.168 0.134 0.279 1.000
A - 5 0.401 0.712 0.033 0.328 1.000
A - 6 0.489 0.201 0.111 0.616 0.166 1.000
A - 7 0.254 0.725 -0.100 0.057 0.749 0.098 1.000
A - 8 0.096 -0.138 0.386 0.667 -0.259 0.607 -0.350 1.000
A - 9 0.744 0.200 -0.200 0.102 0.331 0.209 0.044 -0.068 1.000
A - 10 0.210 0.128 0.423 0.476 -0.143 0.703 -0.027 0.816 -0.124 1.000

Inter-correlation matrix of agriculture development in 1990-1991
Variable A – 1 A – 2 A - 3 A - 4 A - 5 A - 6 A - 7 A – 8 A - 9 A -10
number
A - 1 1.000
A - 2 0.615 1.000
A - 3 -0.223 0.014 1.000
A - 4 0.672 0.719 0.171 1.000
A - 5 0.598 0.673 -0.588 0.548 1.000
A - 6 0.804 0.527 -0.538 0.590 0.828 1.000
A - 7 0.204 0.466 -0.723 0.168 0.751 0.522 1.000
A - 8 0.114 0.546 -0.087 0.347 0.536 0.311 0.491 1.000
A - 9 0.600 0.031 -0.371 0.097 0.313 0.578 -0.006 -0.049 1.000
A - 10 0.213 0.654 0.318 0.437 0.140 0.134 0.063 0.194 -0.038 1.000

Inter-correlation matrix of agriculture development in 2000-01
Variable A - 1 A - 2 A - 3 A - 4 A – 5 A - 6 A - 7 A - 8 A - 9 A -10
number
A - 1 1.000
A - 2 0.570 1.000
A - 3 -0.033 0.070 1.000
A - 4 0.617 0.540 0.054 1.000
A - 5 0.498 0.679 -0.484 0.615 1.000
A - 6 0.829 0.679 -0.297 0.683 0.777 1.000
A - 7 -0.060 0.356 -0.761 -0.005 0.644 0.316 1.000
A - 8 0.421 0.585 0.093 0.254 0.293 0.343 0.209 1.000
A - 9 0.559 0.109 -0.066 0.110 0.162 0.256 -0.149 0.328 1.000
A - 10 0.207 0.637 0.258 0.179 0.161 0.275 0.140 0.726 0.148 1.000
Note: Critical value of r at 10 percent level = 0.497
Critical value of r at 5 percent level = 0.576
Critical value of r at 1 percent level = 0.714

APPENDICES
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