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Economic development has not been uniformly distributed either over space
or time. Therefore, only a few countries have grown almost exponentially
while most of the countries of the world have either stagnated or have
grown marginally. Even within the countries, only some regions are
developed. Every country, howsoever small, faces the problem of North-
South or polarisation. But the poverty of the people and the backward-
ness of the regions in which they live are inseparable from each other.
Therefore, soclal and economic inequalities are reflected not only in
inter-personal or inter-group differentials but also in inter and intra
regional inequalities. Each of these aspects has recelved some attention
in the successive five year plans of India. Balanced growth, dispersal
of industries and extension of benefits of progress to the weaker sec-
tions of society and backward regions of the country have all along been
among the major objectives of the planned economic development of the
country.

In advanced countries and regions, industrial activities have been
the king-pin of the dynamic process of growth. Some economists and the
policy makers think that the industrial development 1s also a limiting
factor in the developing countries upon which the growth of even agri-
culture and human resources hinges. However, agriculture accounts for
a very high proportion of the domestic output, and it absorbs the largest
proportion of the total workforce of these economies. Naturally, the
growth performance of the economy 1s satisfactory whenever this sector
reglsters high growth; and the entire economy slides down whenever the
growth performance of this sector is poor. Besides, agricultural prices,
especially those of the foodgrains, have been leading to the inflatiomary
pressures in countries like India. Then, export of foodgrains, like those
of the petroleum products, could also be used as a political weapon. There-
fore, the growth of agricultural output for the attaining of self-suffi-
ciency in foodgrains and the maintaining of the price stability in the
economy is regarded as one of the important objectives of public policy.
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Nature of the developmental process itself is such as accentuates a
functional specialisation that focusses relations in space and causes
economic and social inequalities between metropolitan and non-~metropoli-
tan urban regions, on the one hand, and between urban and rural and rural
regions, on the other. Besides, economic activities that yield more then
average returns gravitate towards the urban regions; only those activities
that yfeld less than average returns on investment are left to spread the
process of development over all the regions of the country. It builds
inequalities into the model design itself. Scarcity of resources and the
productivity of investment induce the decision makers to concentrate
developmental effort on those sectors of the economy and.those regions
of the country where the returns are maximum. Naturally, different sec-
tors and regions grow diffgrently. Similar considerations necessitate
the extension of the strategy of development of selected sectors in
selected regions from industry to agriculture also. Then, technical
considerations and the constraints of natural resources dictate that the
large scale multi-purpose projects of rural development such as Bhakhra-
Nangal are located in selected reglons which are richly endowed with
natural resources and which are already more prosperous than others.

Wide and uniform diffusion of other programmes of rural development over
all or most of the regions is made infeasible by the scarcity of resources
and the low productivity of investment. Under such clrcumstances, attempts
to tamper with the strategy of selected development results in anomalous
cases: Saugor is one of the most mechanised but the least irrigated dis-
tricts, while Tikamgarh is one of the most irrigated but the least mech-
anised districts of M,P.. Limited supplies of modern agricultural inputs
have been spread thinly over large areas under political pressures which
has tampered with the package approach of the new agricultural technology.
- This has further accentuated the regional inequalities of agricultural
development,

This paper attempts to examine the regional inequalities of agricul-
tural development both in the pre and post green revolution periods in
India.

SECTORAL AND REGIONAL GROWTH PERFORMANCE

Under conditious of balanced growth, all the sectors of the economy
grov at the same rate; and 1f the different sectors have the same develw
opmental levels in the base period, there will be no inter-sectoral dif-
ferences. If, however, these sectors-of the economy, which have already
attained higher levels of development, grow more rapidly than others
inter-sectoral differences will emerge if they do not exist already,
otherwise the existing differentials will become still larger. On the
other hand, if the lagging sectors grow more rapidly than the leading
ones, the process of catching up will become operative and the diffe-
rences in the growth performance of the different, sectors will tend
to converge in the long run. Thus, the differential growth performance
does not contribute to inequalities by itself.
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Similarly, under conditions of balanced regional growth, all regions
grow at the same rate; and if all regions are equally developed in the
base period, there will be no regional inequalities. If advanced regions
grow more rapidly than the developing ones; either the regional inequali-
ties will be further accentuated or regional inequalities will emerge if
they do not exist already. On the other hand, if the developing regiomns
grow more rapidly than the developed ones, regional inequalities will tend
to shrink in the long run. But an Important feature of the growth rates
is that a given change in the value of the variable will be associated
with a higher growth rate smaller the value in the base period; and the
variable will be associated with a lower growth rate higher the value of
the variable in the base period. Notwithstanding this, growth rates can
be used to evaluate intersectoral and inter-regional inequalities and
temporal changes therein.

We have calculated the annual compound growth rates of per capita
income, output of wheat, paddy, pulses and foodgrains for India as well
as states separately for pre and post green revolution periods as well
as for the composite period. Growth rates have been derived from the
following equation which has been estimated by the method of least squares:

Log = log a b T

where Y is the variable growth rate of which is to be estimated T is time
- one year being its unit of measurement, log a and b are parameters to
be estimated. Obviously, b provides an estimate of the growth rate.

INTER-SECTORAL GROWTH PERFORMANCE

Per capita income of India has increased at the compound rate of
2,57 percent per annum over a peritod of 30 years from 1950-51 to 1979-80;
but the output of foodgrains has increased at a much lower rate of 1.26
percent per annum. It is obvious that the other sectors of the economy
have. grown much more rapidly than the foodgrains sector. But within this
sector itself, output of wheat has increased at a relatively higher rate
of 2.70 percent per annum, output of paddy has increased at a tardy rate
of 1.25 percent, while the output of pulses has remained practically
stagnant, rate of growth of its output being as low as 0.06 percent.
These growth rates reveal a fairly high degree of inter-sectoral diffe-
rentials. Besides, the temporal differences also seem to be highly marked.
Rate of growth of output of wheat in the post green revolution period is
nearly 1.6 times more than its growth rate in the pre green revolution
period. Besides, the output of wheat has grown much more rapidly than
the per capita income throughout the period of study. Chow statistic
shows that the growth performance of output of wheat in post and pre
green revolution periods is significantly different. Output of paddy
has increased at a rate of 1.58 percent per annum in the pre green revo-
lution period which is higher than the rate of 1.15 percent at which the
output has grown in the post green revolution period. But the growth
performance in the two periods is not different significantly. Output
of pulses in the pre green revolution period has decreased nominally
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while it has remained stagnant in the post green revolution period. But
the growth performance in the two periods 1s not different statistically.
output of all foodgrains has increased even more tardily than the output

of paddy and the growth rates in both pre and post green revolution periods
are practically identical. Chow statistic also reveals their differences
to be negligible. Thus, it is only the growth of output of wheat that
differs temporarily while the growth of output of paddy, pulses and food-
grains is not different in the two periods.

INTER-REGIONAL DISPARITIES OF GROWTH

Rates of growth of per capita income range from 1.92 percent for
Assam to 4.17 percent for Haryana. Per capita income of 9 of the 18
states has increased at rates which are more than 3 percent per annum,
per capita incomes of 4 states have Increased at rates which are less
than 3 but more than 2.57 percent per annum - the rate at which per capita
income of India has increased during the same period, but per capita in-
come of M.P. has increased at the same rates at which the income of the
country as a whole has increased, while incomes of Assam and Orissa have
increased at rates much lower than that of India. However, rates of growth
of incomes of all the states except those of M.P., Rajasthan and West
Bengal are significantly different from the all India average. Haryana,
Karnataka, Punjab, Gujrat and Maharastra jointly with Manipur have the
highest growth rates in that order. An interesting point to note is that
the states like Bihar, H.P., J & K, Rajasthan and UP which are considered
to be backward have matched the growth performance of the so called devel-
oped states like Tamil Nadu, West Bengal and Andhra Pradesh; and in the
developmental process they have registered growth rate which are higher
than the all India average. Low level of per capita income of H.P.,
Rajasthan and J & K in the base year accounts for their high growth per-
formance. But these growth rates reveal, all the same, a marked degree
of regional inequalities in the per capita income levels.

GROWTH OF OUTPUT OF WHEAT

Output of wheat has increased negatively throughout in A.P., in pre
green revolution period in West Bengal, and in the post green revolution
period in Tamil Nadu. In all other states, it has grown positively through-
out, In the first period, positive growth rates range from 0.36 percent
for Maharastra to 13.7 percent for Karnataka. Second highest growth rate
is shown by Gujrat where output has increased at a high rate of 5.51 per-
cent per annum. Output in flve states has expanded at rates which are more
than 2 percent, two states have just manapged to record growth rates margi-
nally more than the all, India average, while the growth rates for four
states are much lower than the all India average.

In the post greem revolution period, the growth rates range from
0.54 percent for J & 'K to 11.53 percent for Assam. Seven states have
registered growth rates which are greater than 3 percent per annum.
Except Karnataka, all these states have succeeded in exceeding their
growth performance in the pre green revolution period. But six states
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have registered growth rates which are lower than their corresponding
rates in the pre green revolution period, though the growth performance
of the two of these states just matches the country's average in this
period. Punjab has succeeded in ralsing its growth rate but its growth
performance is not superior to that of the country as a whole. Base
year value seems to have lowered its growth rate. On' the other hand,
high growth performance of Assam, Maharastra, Orissa and West Bengal is
accounted by the low level of output ir the base period, while high level
of output of wheat in Gujrat, Karnataka and Rajasthan in the base year
may account for their sluggish growth. But both Bihar and U.P. the two
so-called most backward states, have succeeded in raising thelr growth
rates substantially in this period. Thus the growth process has become
more intensified in the eight states, but it has slackened in the remain-
ing states in the second period. On the whole, output has grown more
rapldly in this period. However, the differential growth rates reflect
the marked degree of regional inequalities. Spectacular growth of out-
put of wheat in non or margiral wheat growing areas llke Assam, West
Bengal, Gujrat, Rajasthan, Orissa, Maharastra and Karnataka highlights
the declining tendency of these reglonal inequalities. Chow statistic,
which is used to test the significance of the growth performance in the
two periods, is significant in 9 states. It means that the growth per-
formance of these states 1s different statistically in the pre and post
green revolution periods.

GROWTH OF OUTPUT OF PADDY

Range of variation of the rates of growth of output of paddy is
much less than the range of varilation of growth rates of wheat. In the
first period, the growth rates range from 0.51 percent in M.P. to 8.73
percent in Gujrat. In fact, output of paddy has increased at a rate as
low as 0.76, 0.51, 0.73 and 0.72 percent in five states, three other
states have also shown a tardy pace of growth ranging from 1.22 to 1.67
percent. However, five states have recorded highly impressive growth
of output of paddy, while three states have registered growth rates which
are greater than the all India average. In all, slightly more than 50
percent of all the states have recorded growth rates more than the all
India average.

In the second period, the rates of growth of output range from .08
percent in H.P, to 6.56 percent iIn Punjab. One state has registered
negative growth while six other states show only nominal growth of out-
put at rates much less than 1l percent per annum. Growth of output in
another six states has taken place at rates of more than one percent
but much less than 2 percent. In fact, only three states viz., Punjab,
Rajasthan and Maharastra show impressive growth of output in this period,
whereas the growth rates of 9 states are much lower than their rates of
growth of output in the first period. But growth performance of only
seven states is statistically different from that in the first period.
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GROWTH OF OUTPUT OF PULSES

Eight states have recorded negative growth of output of pulses in
the first period. Changes in the price structure and improvements in
yleld consequent upon the introduction of high yilelding seed varieties
have made the cultivation .of wheat and paddy more attractive to the farmer
than the cultivation of the traditional cash crops, like pulses, oil-
seeds, cotton etc. in certain areas. In fact, paddy has emerged as the
cash crop in the wheat growing areas like Punjab while the traditional
rice growing areas like Karnataka, West Bengal and Assam etc. have taken
up the cultivation of wheat as one of the cash crops. However, the scar-
city of pulses caused by such changes in the cropping patterns of major
producers of pulses like U.P. and M.P. have found new pattern for the
cultivation of pulses. The positive rates of growth of output of pulses
range from 0.94 percent in H.P. to 11.16 percent in J & K which is fol-
lowed by Gujrat with as high a rate of growth as 9.78 percent. 1In three
states, output has Increased at rates approximately higher than 2 percent
per annum, three states show tardy growth, while U.P. and M.P. the two
largest producers of pulses have shown a miserable growth performance.
Differencdes in the growth rates highlight the existence of a marked de-
gree of regional inequalities.

In the second period, five states show negative growth of output
which 1s much less than the number of states which show negative growth
in the first period. The highest rate of growth of output is shown by
Tamil Nadu where it has increased at the rate of 2.59 percent per annum
whereas the lowest growth rate is 0.0l percent recorded by Kerala. There
are only three states where output has expanded at 2 or more than 2 per-
cent rates of growth, All other states depict sluggish growth. Condi-
tions in this period have further deteriorated for the cultivation of
pulses. However, scarcity induced price increases have attracted the
farmers of states like Tamil Nadu, Karnataka and Orissa to the cultiva-
tion of pulses. Growth performance of seven states differs significantly
in the two periods.

GROWTH OF OUTPUT OF FOODGRAINS

In the first period, growth rates range from 0.40 percent in Maha-
rastra to 2.68 percent in Orissa. Growth rates recorded by five states
exceed 2 percent. But eight states show tardy growth, their rates of
growth being 1 or slightly more than 1 percent per annum. Assuming that
the population of India and that of the states within the Indian Union
has been increasing at the same constant rate of 2 percent per annum
throughout the period of study, a growth rate of less than 2 percent
per annum implies less output per capita over the years. In the second
period, growth rates of the states lie between 0.24 and 2.53 percent.
Only three states register a growth rate equal to or more than 2 percent
per annum, eight states have registered growth of output at rates equal
to 1 or slightly more than 1 percent, while the output of foodgrains in
four states has remained practically stagnant. Growth rates of nine
states are lower than their corresponding growth rates in the first
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period, while the growth performance of six states has improved during
the second period, but only in three of these states growth performance
in the two periods differs significantly. These growth rates imply that
the regional inequalities have persisted in the post green revolution
period.

GROWTH OF TRRIGATION AREA

Agricultural output is determined by the area under cultivation and
the yield per unit of land cultivated. = Area under cultivation at any time
happens to be the limiting factor of agricultural growth because culti-
vated area in any economy can be increased only marginally., Thus, yield
per unit of cultivated area emerges as the major source of growth of agri-
cultural output. But the yleld is dependent upon-the use of modern agri-
cultural inputs like hyv seeds water, fertilizers, and the adoption of
scientific eultural practices. Water is, however, the most crucial in-
put. Hence, we have examined the growth of irrigated area also.

In the first period, growth rates range from .0l percent in H.P.
to 6.65 percent in Gujrat. Karnataka has registered the second highest
growth rate of 2.85 percent., Three statas show growth rates which are
slightly higher than 1 percent, while the growth of irrigated area in
all other states has been very low in this period.

In the second period, growth rates range from .00l in H.P. to 2.53
percent in M.P,, five states have registered growth rates which are more
than 1 but less than 2 percent, while the growth in all other states has
been negligible. Growth performance of five states shows some improve-
ment over their own performance in the first period. However, the growth
performance of 12 states is signifiecantly different from their own per-
formance in the first period. Thus, these growth rates point to the
existence of substantial regional inequalities in both the periods but
these seem to have been further accentuated in the second period. States
like Gujrat and Karnataka seem to have performed better than other states
in the matter of growth of output of varlous crops because of thelr bet-
‘ter growth performance in the field of irrigationm.

Following conclusions emerge out of the analysis of the growth
rates:

(1) Per capita income of all the states of the Indisn Union has in-
creased as a result of the implementation of various developmental
programmes under Five Year Plans. But the growth process has not
mitigated regional inequalities.

(2) Output of wheat has grown more rapidly than income and population.
Hence, the wheat sector has contributed to the growth process more
than any other agricultural sector. In the process of development,
per capita output of wheat has increased. Growth performance of a
large number of states in the pre and post green revolution periods
differs significantly which implies that the pace of development
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(3)

(4)

(5)

(6)

(7

(8)

has been accelerated in the second period. As the growth perfor-
mance of different states also differs sharply, it shows the exis-
tence of a marked degree of regional inequalities.

Output of paddy has increased only gradually. It has increased
more rapldly than population only in six states in the composite
period which means that per capita output of paddy in most states
is much less than what it was in the base period. Growth perfor-
mance of only seven states is statistically different in the two
periods, and the growth rates vary sharply between the states. It
means that there are not only marked regional inequalities in exis-
tence but also these do not tend to decline.

Output of pulses has remained stagnant in the country. Growth
rates, all the same reveal temporal and regional inequalities.

Only a few states have succeeded in keeping the growth of output of
foodgrains ahead of the growth of population as their output, like
that of paddy, has increased very slowly. Substantial degree of
temporal and regional inequalities is revealed in this field also.

An interesting point to be noted 1s that the change in the price
structure and the increase in yield rates of wheat and paddy have
changed the cropping pattern in several states. For example, paddy
has become a major ‘cash crop of Punjab which registers highest
growth rate in post green revolution period, while Gujrat shows the
highest growth rate in the first period. Similarly Karanataka leads
the rest of the states in the growth of output of wheat in the first
period. (While this distinction goes to Assam in the second Period).
States of Himachal Pradesh, Jammu and Kashmir, Gujrat, and Tamil
Nadu have emerged as the leaders in the production of pulses.

Only four states, namely Gujrat, H.P., Karnataka and Punjab have
recorded Impressive growth in all or most of the field examined in
the study. Progress of irrigation has enabled Gujrat and Karnataka
to join the ranks of the leading states in agricultural development.

Another interesting point 1s that the so-called backward states like
Assam, Bihar, Orissa and U.P. have also matched or even surpassed
the growth performance of the so-called progressive states in more
than one area of development. It means that no state has been com—
pletely bypassed by the developmental process. Therefore, there are
no reglons which are equally developed or under-developed in all the
fields of economic activity.

GEOGRAPHICAL CONCENTRATION

Regional inequalities are a consequence of the spatial concentra-

tion of economic activities. Activities are said to be spatially con-
centrated if these are unequally distributed between regions. We have
examined spatial distribution of regional development by two alternative
techniques, index of growth performance and Ginni coefficient. Index of
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growth performance expresses the performance level in any specified field
6f a region relative to the national level in that field in a given period.

X1k
Iik_= ﬁ—- Where,i=1,2 ..... n, K=1,2.....r
ik

X4k represents the development level attained by the K th region in
the 1 th field. Year to year movements in Ik would reveal the growth
performance of the K th region in comparison to the rest of the country
a value equal to 100 would imply that K th region has kept pace with others
in the development race in any gilven year, a value less than 100 implies
that K th region has lagged behind the rest of the regions in the country,
whereas a value exceeding 100 would reveal that this particular regiom is
leading in the development race. However, year to year fluctuations may
be accounted partly by seasonal factors and partly by the factors operat-
ing steadily and systematically over a long period of time. Influence of
these factors can be captured by the trend values of indices of growth
performance. Hence, we fitted the linear trend lines to the various in-
dices of growth performance by the method of Ordinary Least Squares. The
results are reported in Table No. 1.

A perusal of the table reveals that performance levels in the pro-
duction of foodgrains in 6 out of 19 units have declined significantly
over a period of 30 years. It implies that these regional units have
failed to keep pace with the rest of the country. As agalnst this &
regional units do not depict any significant trend which means that their
relative performance in the production of foodgrains has remained stag-
nant by and large. But the remaining 9 units have shown a significant
trend which implies that as many as 47% of the total regional units have
achieved higher than the average growth of output of foodgrains during
the same period.

In case of pulses we find that 4 out of 19 reglons have fallen be-
hind the rest of the country as they show a significant change in their
growth performance; whereas the relative performance of 5 regions has
remained stable but as many as 10 out of the total regional units have
shown above average growth performance. Incidentally, most of these 10
regions are the major producing areas. The indices of growth perfor-
mances of wheat show that 5 regions have failed to keep pace with the
rest of the country because they are below average growth performance;
whereas 3 of them have succeeded in maintaining their initial position
but as many as 50 percent of them have recorded growth of output at rate
higher than the national average. In case of rice we find that nearly
1/4 of the total units have slided down the ladder, nearly 28 percent
of them have kept pace with the rest of the country while the remaining
47 percent of the paddy producing areas have recorded growth at rate
higher than the national average. This cropwise analysis of the vari-
ous units does not differ either qualitatively or quantitatively in the
field of all foodgrains. The following conclusions may be derived from
the above results.
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The growth performance seems to have mitigated to some extent the
nature and extent of existing inequalities in the production of foodgrains
during the period covered by the study. It implies that agricultural de-
velopment has not remained confined only to a few selected pockets, as
most of the regions seems to have made significant strides in the agri-
cultural production. An interesting point to be noted is that agricultu-
ral production is a result of increase of area and yield. So far as the
total area under foodgrains is concerned it is stagnating around 80-82
percent to the total cultivated area. This implies that most of the
growth of output has been accounted by growth of yield which has been
ignited by the change of technology. These results are at variance with
the popular belief that greeén revolution has remained confined to few
areas.

The spatial spread of development reflects the even or unevenness
of factors lying behind it. Tf the factors of development are distributed
evenly then development cannot be concentrated over a few units. Even
otherwise inequalities by themselves are not of any interest until or un~
less the inequalities are analysed to throw light on issues of policy or
theory. For the purposes of policy it is identification of the -causes
underlying inequalities which constitute the initial step. Hence we have
tried te look into few factors of agricultural development such as oil
engines, electric pumps and fractors. The first two factors reflect the
nature and extent of irrigatiomal facilities whereas tractors are asso--
ciated with the new agricultural technology. Hence, we have worked out
indices of growth performance for these factors as well. But the signi-
ficance of trend parameter has been tested both at 5 percent and 10 per-
cent probability levels. 10 percent probability level has been accepted
in view of the limited number of observatioms. Eleven out of 17 units
show statistically significant change in the relative growth performance.
The results reveal that as many as 6 units have succeeded in maintaining
their relative growth level of the base year intact while 6 of them have
lagged behind in the process of tractorisation and only 5 of them have
succeeded in forging ahead of the rest of the country. These results
imply that tractorisation has not proceeded at an even pace. As against
this, 10 out of the 15 units have maintained their relative position in
the ownership of oil engines while 4 of them have improved, only one
unit has lost in the race. In the case of electric pumps 7 units have
maintained their relative ownership level, 4 of them have been affected
adversely while the other 4 have improved their relative position. These
results do not imply any significant change in spatial distribution of
electric and oil pumps. These three factors can be taken to constitute
major .items of the package of green revolution technology. As these three
factors go together with high yielding varieties, fertilizers and pesti-
cides etc. Ginni coefficient is the most widely used coefficient of
concentration. The measure of concentration ratio which 1s used in this
study 1s the one that was developed first by Ginni and it was modified
by Hirschman. The modified coefficient has been used extensively by
michaely. Since then it has been used in several studies. The formula

is given below:
C.R. = /(x,/0)% X 100
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where C.R. 1s concentration ratio, Xy 1s the value of variable in i-th
region, and X is the value of the variable for the country as a whole.
Value of the ratio varies between 100 and 100/ VA where n is the total
number of reglons among which the variate values are distributed.

States of U.P., Punjab and M.P. taken together account for 79.42
percent output of wheat in 1951 which decreases to 76.04 and 73 percent
in 1966 and 1980 respectively. Combined share of U.P. and M.P. alone is
nearly 59 percent of the total in 1951, while the share of Punjab (in-
cluding Haryana) 1s only 21 percent. But the combined share of U.P. and
M.P. has declined to 41 percent while that of Punjab and Haryana has in-
creased to 32 percent in 1980. This means that Punjab and Haryana have
grown more raplidly than U.P, and M.P. in the post green revolution period.
These states account for as much as 78.01, 75.68 and 75.9 percent of the
total area under wheat in these years. Thus, their share in area is
similar to thelr share in output. These states account for a very high
proportion of total output and area under wheat. An implication®of these
results 1s that the yleld rates of these states are not much different
from those of the other states both in pre and post green revolution
periods. But if we consider Punjab and Haryana alone, we find that their
share in output in 1980 is double their share in 1951 while their share
in area 1is only 19 percent of the total. It means that the yield per
acre in 1980 is much higher than that in 1951. An interesting feature
of the results is that though the output and area of wheat is highly
concentrated, but the concentration tends to decline over time.

West Bengal, Tamil Nadu, Bihar and Andhra Pradesh account for 51
percent of total output of paddy in 1951, their combined share increases
to 54.8 percent in 1966 and then declines to 51.47 percent in 1980. But
the share of these states in the total area of paddy 1s only 44.69, 44.39
and 41.94 percent of the total in these years. Output of paddy 1s highly
concentrated in these four states, and it does not tend to decrease with
time. Besides, these four states seem to have much higher levels of
yield per acre than those prevailing in other states. Green revolution
in the field of paddy, like that of wheat, is also confined to a few
states. Both in pre and post green revolution periods, share of output
of paddy accounted by West Bengal, Tamil Nadu and Andhra Pradesh is much
larger than their respective shares in area. But in the post green revo-
lution period, Tamil Nadu and Andhara Pradesh have a much larger .share
in output than 1in area, while the share of West Bengal and Bihar in out-
put 1s much lower than their share in area. In fact, combined share of
West Bengal and Bihar in output decreases from 31.52 percent in 1951 to
21 percent in 1980, while the combined share of Tamil Nadu and Andhra
Pradesh has increased from 19.01 in 1951 to 29.46 percent in 1980. It
means that the yield per acre in these two states has increased much
more rapldly than the yield in other states.

Bihar, M.P., U.P., Haryana and Punjab account for as much as 71.56
percent of total output of pulses in 1951, their combined share increases
to 79 percent in 1966, but it declines to 49.52 percent in 1980, This
fall in their combined share is accounted mainly by a sharp decrease in
the shares of Bihar, U.P. and Punjab though the shares of M.P. and Haryana
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have also declined. But the shares of the states of Gujrat, Karnataka,
Maharastra, Rajasthan and Tamil Nadu have increased rapidly. .As against
this, the share of Bihar, M.P., U.P., Haryana and Punjab in the total
area is much less than their share in total output in all these years.
In fact, they account for only 54.54 and 45 percent of the total area

in these years. .Hence, thelr yleld per acre has remained much higher
than the yleld per acre in all other states. With a breakthrough in the
production of wheat, northern states seem to have preferred the cultiva-
tion of wheat to pulses, while the attractive prices of pulses resulting
from their relative scarcity have madeftheir cultivation in other states
more popular than before. The concentration of output of pulses has con-
sequently decreased with time.

Sixty-six percent of total output of all foodgrains is accounted
by the states of Andhra Pradesh, Bihar, Haryana, M.P., U.P., Maharastra
and Punjab. But their combined share decreases to 60 percent in 1966
and to 62 ‘percent in 1980. The corrgsponding share of these states in
the total area under foodgrains has béen 70.61, and 62.5 percenf of the
total in the three years. Thelir shares both in outputr and area are very
much similar which means that their yield rates are not higher than
those prevailing in other states.

These ‘results show that while northern and north-western states
specialised mainly in the production of wheat and pulses, easterm, north-
eastern and southern states specialise mainly in the production of paddy
in the pre green revolution period. But there has been a perceptible
change in the cropping pattern in states belonging to all the areas dur-
ing the post green revolution period.

SPATIAL CONCENTRATION RATIOS

Analysis of proportionate shares of different units in the total
provides some idea about the .skewness of the distribution. But we do
not get a single statistic which 1s based on all observation and statis-
tical significance of which can be tested. We have, therefore, calcu-
lated the spatial concentration ratio of the variate values for.each
year.

Concentration ratios of output of wheat range from 40.31 in 1976
to 52.11 in 1952 whereas the highest and lowest values of the concentra-
tion ratio of area under wheat range from 39.82 to 47.20 in the same
years. The calculated values of the ratios are much higher than their
corresponding theoretical minimum values which implies that a consider-
able degree of regional inequalities exist, But there is a tendency for
the spatial concentration to decline with time. Concentration ratio of
output of paddy ranges from 29.51 in 1978 to 40.48 in 1957, but the con-
centration ratio of area ranges from 30.87 in 1979 to 36.1 in 1952. The
calculated values are not much greater than their corresponding minimum
values but they indicate only a moderate degree of inequalities. The
concentration of output of rice and area under it is much less than
those of output and area of wheat. Besides, the degree of concentration
tends to decrease over time.
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Concentration ratios of output of pulses lie between 33.17 in 1980
‘and 40.78 1in 1966, but the values of the ratio of area lies between 32.74
in 1964 and 35.57 in 1958. These calculated values are not very much
higher than their minimum values. Hence, the degree of concentration of
output and area under pulses is indeed very low. Again, the ratios depict
a decreasing trend. Spatial concentratlon of output of foodgrains is very
low, and it varies from 27.98 in 1974 to 34.36 in 1975. Concentration of
area is still lower than that of output of foodgrains. Their values also
tend to fall with time. Value of the concentration ratio of irrigated
area ranges from 31 in 1968 to 41 in 1952. All the calculated values of
the ratio are not much greater than their corresponding minimum value.
Hence, irrigated area does not show any considerable degree of inequality
in its peopraphical spread. However, there is a perceptible trend for
the geographical concentration to shrink over time. Thus, uneven distri-
bution of irrigational facilities does not account for uneven distribution
of output. Concentration ratio of oil pumps ranges from 41.41 in 1961 to
49.91 fn 1951, the ratioc of electric engines varies from 46.7 to 70.68,
while the ratio of tractors lies between 33 in 1966 and 54.67 in 1961,
All these values are much greater than the minimum values. The agricul-
tural machinery depicts a much greater degree of concentration than area
or output. Among the agricultural machinery, electric pumps show the
greatest degree of concentration ratio. But the spatial distribution of
agricultural machinery, like that of output and area, also tends to be-
come more even over ti,e. An interesting feature of the distribution of
machinery is that greater the value of the machine, more uneven tend to
be its distribution. The above results show that even though output,
area, irrigation and agricultural machinery are not exactly equally dis-
tributed over space, but there is a definlte trend for these inequalities
to shrink as the developmental process has gathered momentum over the
years. This hypothesis 1s tested by means of the estimated trend of the
concentration ratios. We have estimated the trends for the entire period,
called the composite period, pre green revolution period, called the
first period, and the post green revolution period, called the second
period. We have also tested the difference between the first and the
second periods by means of Chow statistic. Estimated trend lines are
reported in Table 2.

Ten out of twelve trend equations fitted to the concentration ratios
of output fit the data well. Regression and correlation coefficlents
are not significant statistically only in case of pulses in the pre and
post green revolution periods and total foodgrains in the post green
revolution period. 1In all other cases, tlWe regression and correlation
coefficients are statistically significant. Estimated equations of wheat
explain as much as 28.5 to 70 percent of total variation. Proportion of
the total variation explained by the estimated equations of pulses varles
from 25 to 51 percent, while the equations fitted to the concentrtation
ratios of foodgrains explain as much as 49 to 69 percent of total varia-
tion. All the regression coefficients are negative which means that the
degree of concentration has been decreasing in all the states throughout
the period of study and the rate of decrease has been significant in all
but three cases. An interesting point is that the rate of decline in
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the concentration ratio in the second period 1is much greater than what it
is 1n the first period in all but one case. The difference in the post
and pre green revolutlon periods in the trend behaviour of the concentra-
tion ratlos is statistically significant in all cases except wheat. This
leads support to the view that regional inequalities tend to shrink at
mature stages of growth. It may be noted that the high values of concen-
tration ratios are in the decade of fifties while their values have been
reduced considerably in the decade of seventies in all the case. It implies
that the agricultural economy of India has been moving rapidly towards the
nature stages of growth during the last decade. Equations 13 to 24 relate
to the concentration ratios of area under these crops. Nine out of twelve
regression/correlation coéfficients are statistically significant. Non-
significant coefficients relate to rice in post green revolution.period,
to pulses in the composite as well as pre and post green revolution peri-
ods. Proportion of explained variation ranges from 51 to 80 percent for
wheat, it varies from 60 to 70 percent in case of paddy, it is around 35
percent in case of pulses while it lies between 38 and 81 percent. All
coefficients except one of pulses in the second period are negative. It
means that the degree of concentration has been decreasing with time
steadily. But in this case, the quantum of decline 1s much less in the
second period than that in the first period.

The Chow statistic shows that the difference between the pre and
post green revolution declines 1is statistically significant in 'all cases
except wheat. As the growth of output of paddy has been much less than
the growth of output of wheat, especilally in the post green revolution
period, the decline in the concentration ratio of paddy in the second
period is also much less than that of wheat. Thus, faster the growth,
more rapid is the decrease in the regional concentration. This hypo-
thesis 1s amply supported by the results relating to the trend of decline
depicted by the concentration ratios of pulses and all foodgrains which
have shown much slower growth even that of paddy.

All the three regression coefficlents of irrigated area are also
negative. But only two of them are statistically significant. It
means that the regional concentration of irrigated area in the post
green revolution has decreased but the decrease is negligible. The
fitted equations explain relatively low percentage of total variationms
in this case. Besides, Chow statistic is not significant statistically.
All the three types of agricultural machinery also depict a decreasing
trend but the rate of decrease is not signifieant statistically only
in case of tractors. Since the other two types of machinery are related
to irrigation which means that mechanised {irrigation las become popular
in a number of regional units which have experienced appreciable agri-
cultural growth,

These results establish that only output and area of wheat are
highly concentrated, output and area of paddy are only moderately con-
centrated, while output and area under pulses and foodgrains are fairly
evenly distributed over space. Irrigation is evenly spread over various
geographical units, while agricultural machinery is very highly concen-
trated in few regions. All the concentration ratios decrease with time.
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The concentration ratios in the post green revolution period decrease
‘faster than in the first period in all the casesg, except wheat. Hence,

we get empirical support for the hypothesis that the benefits of the green
revolution have percolated to a large number of areas. An interesting
result is that more rapid is the growth, greater is the pace of decline

of regional inequalities.

VARIANCE AND INTRA-CLASS CORRELATION ANALYSIS

In view of the results that we have obtained in the preceding sec-
tions, we formulate the twin hypotheses that the levels of development
of each state in various areas of agricultural development are homotypic,
and the mean levels of development of all the states taken together in
different years are not different. First hypothesis 1s tested by vari-
ance analysis whereas the second hypothesis is tested by intra-class cor-
relation. ’

Analysis of variance can be used to select the best amongst the
several alternative ways of classifying a given set of statistical data.
Best classification is defined as the one which yields the maximum sum
of squares between classes and the minimum sum of squares within the
classes. If within class variation is greater than between class varia-
tion, intra-class correlation coefficient will be negative. If between
class variation is greater than within class variation, intra-class cor-
relation will be positive. A negative intra-class correlation coefficient
will indicate that the mean level of development of all stages in a year
is significantly different from the levels attained in other years.

Empirical results of variance analysis and intra-class correlation
are reported in Table 3,

Nine out of thirteen ratios are statistically significant even at
1 percent probability level. F ratios of per capita income and all the
agricultural machines are not significant statistically. It means that
the null hypothesis of equal levels of development of the states is sup-
ported only in case of per caplta income and agricultural machinery
while there is empirical evidence in support of the alternative hypothe-
sis that the developmental levels of different states differ significant-
ly in the other nine cases. Incidentally, results of variance analysis
In case of income and machinery are at variance with those obtained in
the preceding sections. The results, however, reveal a significant
degree of regional inequalities in agricultural development. Nine of
these thirteen intra correlation coefficients are positive which support
the hypothesis that the mean level of development attained by all the
states taken together is not significantly different from the mean levels
of development attained in other years. Intra-class correlation coeffi-
cient is negative in case of per capita income, oil engines and electric
pumps which ifmplies significant temporal differences in the mean level
of development attained by different states, Thus, the mean level of
agricultural development does not differ significantly between diffe-
rent years while the development levels of income and agricultural machi-
nery does differ from year to year., These results are not in consonance
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with those obtained from the Chow statistic. This may be due to any one
of the following two alternative reasons; either agricultural -development
has taken place gradually but steadily in all the years or that the agri-
cultural development has taken place rapidly only in few regions in few
years which has left the average of all the states in different years
homotypic. The second interpretation implies a marked degree of regional
inequalities which 1s in conformity with the results of the analysis of
varilance.

We have also analysed the developmental performance of states in all
the fields simultaneously. For this, we have worked out the mean level
of development of a state in a given area over all the years by taking
the geometric mean of the indices of development. 1In this case, the twin
hypotheses are that the different developmental factors are homotypic, and
the mean levels of development in all the fields for each unit are not
different significantly. The results are tabulated below:

Source Sum of d.f. Mean sum f Intra-correlation
squares

Between 0.057237 15 .003816 .0627 - .0781

Within 11.689318 192 .060882

Between factor variation i1s much less than the within factor varia-
tion, hence the F ratio is much less than 1 which 1s not significant sta-
tistically. It means that the mean level of development of all the states
taken together in one fleld 1s not statistically different from the devel-
opment in other fields. But the intra-class correlation coefficient is
negative which means that the mean level of development of a unit in all
these fields taken together is different statistically from the mean de-
velopment levels of other units (states). This shows that there are sig-
nificant reglonal, inequalities of development, especially the agricultural
development.

CONCLUSIONS

Our results confirm that there exist a marked degree of regional
inequalities in the fileld of agricultural development. But with move-
ments of the economy along its developmental path, these inequalities
have tended to shrink. The inequalities have decreased faster in those
fields in which the development has occurred more rapidly. Temporal
differences in the developmental performances have also been indicated
even though this has not been confirmed by the results of intra-class
correlation analysis the results of which are at variance with those
obtained from the trend analysis of the regional concentration ratios
and the Chow statistic. As a result of agricultural development,
changes in cropping pattern of the states has also taken place. Prices
in general and the overall profitability of a crop seem to have been
the motivating forces behind these changes in the cropping pattern.



Regional Inequalities of Agricultural Development/17

Prakash and Goel

9T16° 1T ¥¥870° 98/T1°— %08T'9 *£L00° 86G61° %S11°0 2000°0 8180°0 7628°S  x%GL10°0 086070~ *31tn
L6%0°L %€£8T0° 6£98° i = = 0/L0°S %€00°0 #8€0°0-  6192°G  *I710°0  ¥9T1¢°0 “HH
%96y x88%T'—  YSTLTLT 0LT0°9 x61ZT° GS6%°—  8LL7°0 8S00°0— <TITs't %9€6°0 1710°0— 00%C'L taTy
[G1S°0  €210°— 6650°6  8788°%7 x9T0L"- 9T67°8€ H%L0°S ¥610%°0— 69L7°€E  T99C°¢C ¥690°0— €9L%78T *dtn
1909°0 9.20°- 99671 = = = 8%€9°® xLT70°0  LTI¢%°0 £669°C  x¥8%0°0— €%SS7L NPEUTFIE]
9z8%°1T  ¥€00° 1222°0 TILT'T  ¢%70°— 1960°6 0699°C %0SLT°0  €6%6°L TLSLTT Z0%0°0— 9%0L°9 ueyisefey
G0S6°L x¥TLI'O0  LST6°0-  9LE°L =xS18C” 8Tyl %1 69T19°C %TI1T°0- 6092°8 16€9°L  x.00T°0 6.68°C qefung
67€5°0 LLT0°- 8E6L°6  T9L0'8 ¥TTIO” €190°- 0T6G°9 =1891°0  0€E8'0 L1€Y%°0 0600°0  6E7Y°Y BSSTI)
£0£6°1 *16T0°—  L6YS"%  GE08'E #CSL0°— 8619°%  0TEY"T %¢SOT°0  E618°G %001°C  %L080°0~ 86£T1°6 2IISBIBUEN
200°% xTghI*—  TE€08°0T 6€£50°9 ¥959¢°~ €8ZL°61 6SL6°C ¥€9£T°0  9LLT°CT  08¥6"%7  *8TET 0~ 8568°¢1 "4
080T°0 SI00°—  L¥T0'¢ = = = €69%°0 %0000  TCET"0 €TLT ®  ¥¥ETO'0— 95WS°T BTBI9Y
T68T1°%7  *EWLO° 9h€0°€  T60L"T ™10° £€498¢E” €719°% %09€1°0  TE€CE’1 £990°C  x50€0°0  8098'% qeizuigy
LGLT°E  *%0T0° 9989° 8¢ST % *0LT10°~ 989T°T 9%ST°9 x/110°0 6€T0°0— 8%98'€  x%TI0'0 £929°0 A3
6€8° 1 16500° el” 65Le°1 1600° SYL6’ 0/60°8 ¥8T10°0 G8%0°0—  TZ10°S  ¥T%20°0  86%C°0 ‘dH
£0%T1 0T %C8S0° LOw0"—  T8%L"9 xt90T” €0%S*9  TS90°% 68070~ ¥806'TI 7678°6  ¥1.90° KATA AN suzding
H6T°C  x%810° 962970  8099°¢ x9590° €Y91°T  S8%6°0 S600°0  LGEE"T 7689°¢  x88%0° #221°¢ jeafng
6£28°7  ¥8GTI'- €€89°€T BETE"S xT¥6T° 09LL” 79681 %L960°— 09L0°0T  %09T1'T 9z€0"—~  £T9L°8 Ieyrd
G9/8°9  x£T8O'- LTLL™9  TE90°E x6TCO°0 0861°'—  6861°¢ %9500°0  ¥122°0 6§979°%  x0ST0°—  65.9°¢C wessy)
| 6€C1°C  «0660° 6c12°0T 2ELS°C #0£10°0—  €0LE£°0  €7I8°0 61070 627" ¢ 7608°CT  x9€S0T—  TEL0T6 tdTV
| E) q B 3 q ® 3 q E 3 q e
Apped 1EaYM sasind suteidpoog

|

Souzmiogliad (3molH 30 SSUEpUl JO SIUPT PUSIL
T °198L




18/The Economic Journal of Nepal

*poraad safsodwon - TIT

" " w 380d - II

*poriad uOTINTOADI USDIBoid - I 1s930N
8EY°0 62G9°T TT6L°0— L8%E'99 = s = = = - - - sdund oT130813
= %868°0 ¥20ST°S LLLS°0- L[9T°0§ " - = - - - - - sdund TEp
= BEST'0 [Z58°0 6L6€°0- LSHy°'vy - = = = = = = = sio3oBa]

Bale
866L°T £9ST°0 #1610°CZ 666070~ €8T¥°%E 0820°0 2605°0 9090°0- /S66°0E ¥90€°0 xE£%0T°C %SL2°0~ ST/8°SE  PSIBATITND Te30]
¥028%°8 T118%0 »6%6%°6 L660°0~ LOSE'TE 6L.€°0 ¥¥¥0Z'T LEZ0°0- SS8S'0E T6€L°0 ¥6285°S 068E°0— 1%86°%E sureISpoog
¥L0E0"Y 6990°0 [OLO'T GLZ0°0- %¥86°¥E €520°0 8SSH'0 S9T0°0 ZLOO'YE YICE*Q Z808°T 06L1°0- €ST/°9¢ s3sTng
#BICY"L 0L65°0 ¥8GLS°S 690T°0— S8LL°EE %ZTZT°0 9STO°T L1%0°0- 196€°2€ 2869°0 *0S%70°G 6E£1Z°0- TEOL'¥E dppeg
LEBE"0 910870 ¥EOTZ 6 8S9ZT"0— SETE"LY L80S'0 »T18/8°C 96%Z 0 Z8SY LY v189°0 *¥1068°% TLES 0~ %25 ° 6% 3I=2aUpm|
231%
CLSO°Et BO6Y°0 ¥880L"Y T2ST°0~ 6/89°C€ OLIT'0 T192°1 6L11°0- 6966° 1€ £269°0 ¥8€0S % 6562°0~ 0L00°%¢E sute1dpooy
0062°¢ SYT1S°0 #TLTL'Y L6TT°0— 9%98° 1% T8YZ'0 9066°T 88%Z°0— 6%2S°Th 8EYT'0 #I%80°T TT1ZT1°0— SL08 0% S35TNg
¥E9SGTG 9%8T°0 ¥6STZ°€ TS9L'T~ %178°09 9ELE°0 %05/9°Z €6%0° T~ 99%9°CC CT0L°0 ¥%90€°S 6/£T°0— TL00°S¢E Lppeg
Y9ST°0 SO0T8°0 ¥L106°0T Z6EE 0- %YL 0S %T6E'0 %9E8L°T 98SE°T- 8179 %L LYT9°0 %65LE°% ¥ETE 0— %289°0§ IESUM
uoT3onpoig |

111 3dao 11 3d=9 3d=a0

N zt 3 adoTs -—I33u3 7 3 adoTg  -zeauy 7o 3 1 3dots —as3n7 i

SOI3IBY UOTIBIJUIDUB) JO SUOTIEBNDY pusij
¢ 21qel




Prakash and Goel: Regional Inequaiities of Agricultural Development/19

70°-

"JUDFOTIFO00 UoT3eT91I0d sSseTd

- BIJUT = BI 3312

1 89¢ 8712848 ST €1°499CT 104
1 6C* %9 0°9£9/%001% ST 00°0%£8988T11 sdund 2723987y
11°- £6° %9 €°6598.%68Y qT 0°0TEY8YSST saujdus  Typ
?1° 01°¢ 08 S¥°T0T.L9¢8 ST ¢0°CE06%SLT §1030®x
8¢" SZ°TT  89¢ T%7°%1%80¢ ST £€5°878Yy¥E7 ®aa® pa3eSIIif reqog
£6° L%°8C  26¢ 86" 19%E66 ST 8.°680€828¢C surex8poog
oy 69°¢T (444 06°2S%€ST N} 0C %%%660¢ SasTng
¢S’ 60°9C 9¢¢ (AR L TALR ST 0%°509¢€ZhE SO0TH
8¢* 81°0T ¢I¢ Ty LE9E6T 71 L£°9250L61 IE9UH
231y

oT1°* Ly 00% ¥8°6.9059¢ ST ¢8°€08TLSST sureadpoog
9C* t6°6 89¢ SY°IT1T109 ST ¢L°S8T96S sasind
010 sty ey 8%°6L6£L9 ST ¢0°¥8%EH0E =
%00 Le°C  SO% 58508941 1 19°C1508%¢ 3BagM
UOFIONpPoIgl
e

saienbs jo ums saienbs jo
B1 d *3°p uesm UTYITM *3°p uns UeSl udsmiag

SJURTIR) IO STsiTeuy

€ 2Iqel



20/The Economic Journal of Nepal

SELECTED REFERENCES

1.

10.

11.

12.

13.

14.

Baran, Paul (1973): On.the Political Economy of Backwardness,"
Economics of Under-development, editors, Agarwala, A.N. and
Singh, S.P., 0.U.P.

Clark, C. (1957): The Conditions of Economic Progress, (Macmillan,
London) .

Hilhorst, J. (1969): ."Regional Development Theory - An Attempt to

Synthesise", Multi-Disciplinary Aspects of Regional Development,
yn s = P b

0.E.C.D.

Hirschman, A.O0. (1961): The Stratégy of Economic Development,
(London: Yale University Press).

Kenny and Keeping (1963): Mathematics of Statistics, (Affiliated
East-West Press), Vol. II.

Mathur, P.N. (1975): Tracing the Economic Impact Through the Com-
modity/Quantity Structure: A New Approach to Empirical Analysis
of Inflation, Unutilised Gapacity etc. through Combining Fix
and Flex Price-Analysis, Proceedings of the Fifth All India
Conference on Input Output & Related Techniques: Mimeographed.

Mathur, P.N. and Prakash, S. (1981): 'Inventory Behaviour of Indian
Agriculture and Its Fifects on General Price Level", Economics
and Management of Inventorles, Vol. I, Elseviere.

Myrdal, G. (1958): Economi¢ Theory and Underdeveloped Regions,
(Vora and Co.).

Planning Commission, Govt. of India, Second, Third, Fourth, Fifth
& Sixth Five Year Plan, (India: New Delhi),.

Planning Commission, Govt, of India, Third Five Year, (India:
New Delhi).

Planning Commission, Govt. of India, Fourth Five Year, (India:
New Delhi).

Planning Commission, Govt. of Indla, Fifth Five Year, (India:
New Delhi).

Planning Commission, Govt of India, Sixth Five Year, (India:
New Delhi).

Prakash, S. (1977): '"Agricultural Development in Madhya Pradesh
- A Study- of -Ratesy Pattern.and PRrodiuctisuy Rela t(ons
National Seminar on Regienal Aprioulenral Dev¢30pment in
India, Giri Institute of Development Htanies \Luckuow-
Mimeographed) ST R




Prakash and Goel: Regilonal Inequalities of Agricultural Development/21

15. Prakash, S. (1977): '"Regional Inequalities and Economic Development
with Special Reference to Infrastructural Facilities", The India
Journal of Reglonal Science, Vol. IX, No. 2.

16. Prakash, S. (1977): Economic Development and Regional Inequalities
in M.P., Forthcoming in Productivity.

17. Prakash, S. (1977): Inequalities of Income and Consumption in M.P.,
Journal of M.P. Economic Association, Vol. II, No. 1, Bhopal.

18. Prakash, S. (198l): Cost Based Prices in Indian Economy, Malayan
Economic Review, Vol. XXVI, No. 1.

19. Prakash, S. (1982): Industrial Wages and Prices of + Foodgrains in
India: A Study of Lead-Lag Structure, forthcoming in Malayan
Economic Review.

20, Prakash, S. and Mohapatra, A.C. (1980): Economic Development in the
State of Madhya Pradesh, India: A Study of Inter-Temporal and
Intra-Regional Variations, Third World Planning Review, Vol. II,
No. 1.

21. Prakash, S. and Goel, V. (1982): Market Arrivals, Traders' Stocks
and Prices of Foodgrains: A Study of Patiala Mandis, forthcoming
in New Results in Inventory Resesarch, Part A, edited by A. Chikan,
Elseviere.

22. Prakash, S. and Goel, N,P. (1978): A New Algerithm of Decomposition
of Growth of Agricultural Output Into Its Component Parts with
Applications to Meghalaya's Data in Agriculture in the Hills -
A Case Study of Meghalaya edited by B. Duttaray, North East
India Council of Social Sciences Research, Shillong.

23. Prakash, S. and Rajan, P. (1977): Growth of Agricultural Output
in M.P. - A Study of Its Components with Special Reference to
Modern Technology, Southern Economi¢ Review, Vol. VI, No. 2.

24, Prakash, S. and Rajan, P. (1977): Economic Development and Struc-
tural Changes in the Economy of M.P., The Indian Journal of
Economies, Vol. LVIII, No. 229.

25. Prakash, S. and Rajan, P. (1979): Regional Inequalities of Rural
Development in M.P., The Indian Journal of Regilonal Science,
Vol. XI, No. 1.

26. Rosander, A.C. (1965): Elementary Principles of Statistics and
Probability, Affiliated East-West Press.

27. Williamson, G.J. (1965): Regional Inequality and the Process of
National Development-- A Description of Patterns, published
in Regional Analysis, edited by Needleman.




