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Lecation of Indien Cement Industry

by

G.S. Gupta and Xirit Patel
incdian Instituve of Msnegemeunt, Ahmedabad.

A BSTRACT

The peper z2xamines four hypotheses about
the location of +the Indian Cement Industry, viz.,
(a) its location is not ocptimum, (b) it is not
evenly distrivuted throughout the country, (c) its
locetion is becoming more and more dispersed over
time, and (&) recent changes in its location are
towards the op¥imum lcoccation. These hypotheses are
tested on the besis of various determinants of loca-
tion, and on two mcasures of location, i.e. location
gquotient s2nd coefficient of loczlisation. The find-
ings have endorsed all the four hypotheses. In
sarticul.r, . Lha-. Tsurd that the locastion coeffi-
cient hes declinecd from around 0.53 in 1960 to around
0.4€ in 1965. wWhile Madras and Bihar were the leading

States in cement production in 1647, the leading States
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in is respect in 18771 were Madras, Madhya Pradesh,

A

Gujarat, and sc on.
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LOCATION OF INDIAN CEMENT INDUSTRY

by *
G.S5. Gupta and Kirit Patel

Decisions regardirng industrial location have wnique place in the
fields of industrial management and regiomal planning. This is becauss
location decisions have long term implications on the health snd well-
being of an ecanomy and that they are almost irreversible. Most indus-
tries inpvolve huge investments, which generate cash flouwe over a long
ceriod of time ond the history testifies that the success of an industry
depends significantly upon the appropriateness of its’location, among
other factors. Oue to high cost of transfer af hsavy machines and
ad justments regarding already estalished fixed capital like land and
buildings, location decisions arse once and for all in most indusiries.

" The purposs of this paper is to highlight the determimants of
location, and to measurs and anglyse the trends ip the location of
cemtn industry in India. The hypothesas under testing are:

a) cement’ gndostry's location is not optimum., That is, locational
advantage of a region is mot indicated in that region's contri-
bution to cement output in Indiaj

b} - eement industry is not evenly gistributed over the whale
countrys o

c) concentration of cemept industry has declined over time;

d) recent locztional trend in cement industry is twoards the

optimum location.

FACTDRS AFFECTING LDCATION =

The optimum location of an industry depends upon demand in rela=-
tion to supply fer its product (market for the product)y availability
of raw-materisl, proouction cost, ristribution cost (transpoct ccet in
particular), prospects for profit, managements' regionzl intarest and
government pclicy conccérning regional develogment. It should be
pointed out that =1l ‘“:nsz “zotors zre not Juite mutually exclusive.
Location A is beattsr then locztion B for industry I if rsgion & has
bigger market, greater availecility of raw material, lower production
cost, lower transport cost, greszter prospects for profit, greater
favour from maregements' regional interzst ond/or greater encourage-
ment from gevernment than region 8. This is s3 simple 2 rule,

Howover, in practice we do not find all factors in favour of a pacti-

culzr location. In the rsal uwsrld, while some determining factors

favour z partigular location, the other determining factors cppose such

a location. 7This makes the laocatioral decisians difficult and significant.

*
The authors are Professor of Economics and Resezrch Assistant in
Economics, respectively, at the Indianm Instituts of Management,




Furthermaps- some_determinants of locational advantage may have conflicting
demands in termselves. For exampls, government policy regarding location
i1s governed by twin objectives of balanced regional development and thse
optimum utilisation of natural resources, which are oftsn conflicting.

The regional planners endeavour to influence industrial location so

as to provide reasonzble justice to the backward regions in the short-

run and tu maximise social wolfare in the long=-run. As contrast to

this, the individual entrerrensure may bo guided by the profitability
criterion in their locational decisions.

Since the relcvant data on transport cost, etc. are not published,
it is not possible for us to work out the optimum location for cement
industry in India. However, an sxamination of domand-production data,
availability of rawematerials, production costeprofit data, amangsment's
interest and govermment policy in this respect will throw some light
on relative locational advantagc of different rcgions. This is
attempted in thes following soection,

Regional Domand and Supply

The rogiocnewise demand for, and capacity and production of cement
in India in 1971, tho latest year for which data evailable, are prssented
in Table 1. They indicate that domand is in excess of supply in Western
and Southern regions, while quite the reverse is true for-€astern and
Northern regions. An examination of the past data had indicated that
this trend has been prevailing for long. Thus, the market criterion
alone would argue for expansion of cement industry in Eastern and
Northern regions and for ite contraction in Western and Soutbern
regions.

Availabiljty of Raw=Material

Hitherto, we have seen that there are various dstorminante of the
optimum location of a particular industry. However, these various
determinants play varying role in the loecation of difforent industrice.
In cement industry, availability of raw-material and fuel, and trans-
port cost play moro significant role than tha other factors bscauee
of its following featurcs: :

a) Coment is a weight losing product. One tonne of cement production
requiros about 1.5 tonnas of limestome and clay, about 0.3
tonne of coal, about B.04 tonno of gypsum, and water, ctec. Thus,
Weber 's material indox (ratio of localised matériesl to output) comes
to more than 1.5 for cemont.] This feature argues for location of
cemcnt .factories nesar its raw-materials.

b) Cemont is a bulky commodity. Its value in relation to its
waight is low and sc transport cost constitutss a significant
fraction of ths value of the product. This featurse argues
for location of cement industry near its market.

Although the bulkyness of cament arguss for locztion nearconsumers,



yet this ractor togethsr with the factor of cement being a weight losing
product favours location of cement firms near rawmaterials, Due to
this reason, cement factories are, in fact, located in closc propimity
to the sources of raw-materials, Most cemant manufacturing units are
establishod within a radius uf 15 to 20 kil¢metsrs of the limestone
depoaits.

Limestone doposits aro spread all over the country in fairly
large guantitics. Clay is always avallable nearby. Howsver, the
limestonc doposits in ordor to be ussful for manufacture of csment
have to be tolarably near railheads. Thus, suitable deposits auwey
from railway linos may not bo useful till such time aes railuways
develaop in the area,

Throa-fourths of total coal production in India is in Bengal-
Bihar arcas, the remaining ono-fourth is in Orissa, Andhra Pradesh,
Maharashtra and Madhya Pradesh. The alternative course of fuel,
viz, dissel o0il, has heen costlier than coal in India.

Gypsum is available largely from Rajasthan, though its some
quantity to cemept industry comes from Saurashtra and Andhra regions
alsa. Nevertheless, the-availability of gypsum does not affect
location, for its requiremenpt is only about four psr cent of the
cement production.

Cement in most plants in India is manufactursd through wet -
process and thus there is a need for large quantitiss of watar,.
Howsver, this does not affsct location, for fortunately watar is
uaua%ly ayailablo in good Quantities throughout our country.

Thus, since limestone and clay, and water are availablo
throughout the country and gypsum use is rather small, their availa-
bility dues not affect the location of cement industry in India
significantly. The availability of coal, tho only other raw=metaerial,
pulls the industry heavily in Bengal and Bihar, and lightly in
Orissa, Andhra Pradesh, Maharashtra and Madhya Pradash.

Production Cost and Profit Prospucts

Cost for any industry 1s usually clasaified into fixed cost and
variable cost. Fixed cost include costs of land, buildings, machincsg,
oeté. and variable cost comprises of casts of rau-materials, fuols,
labour, tramsport cost ete. Buildings and machins casts aro more or
loss same }n different regions. Land cost varies over regions but
it does not oxort significant influence on lacational decisions, for
it is but an insignificant part of total cost. Variabla cost is
significant in locational ducisions because it is imfluencod by the
availability of raw-materials and labour, transport cost, otc.

The cost-praofit data of cement industry for different reqgions,
for which dote are published, in the ysars 1947, 1955, 1960 and 1966,
the latest ysar for which date aroe available, are provided in
Table 2. Thesa date are presented in terme of percentages of gross
ex-factory valuc of output. In other words, thess numbers indicate



Tabls 1l: Demand, Capacity and Production of Cement in 1971
(1akh tonnes)

. Estimated Actual Actual
Region Demand capacity Production
WESTERN REGION
Gujarat 22,90 16.87 (11.28)
Maharashtra 4.00 4,65 ( 3.10)
Madhya Pradesh 26497 21231 (14.25)
Goa Daman: & Diu - -
Dadra & Nagar Havali - -
Total 39.45 53.87 42.83 (28.63)
EASTERN REGIOf
Asgam . De83 0.74 ( .50)
Bihar 21,22 16,00 (10.70)
Orissa 8.01 6.61 ( 4.41)
West Bengal - -
Manipur - -
Nagaland - -
NEFA - -
Tripura - -
Total 30.38 30,06 23.35 (18.71)
NORTHERN REGION
Chandigarh - -
Delhi - -
Har yana 4.93 4.96 ( 3.31)
Himachal Pradesh - -
Punjab v - .
Ra jasthan 19,48 13,99 ( 9.35)
Uttar Pradesh 6.60 4.76 ( 2.85)
Jammu & Kashmir - -
Total 51.07 30,91 23,21 (15.51)
SOUTHERN REGION
Andhra Pradesh 16.52 16413 (10.80)
Tamil Nadu 31.60 2798 (18.72)
Mysore 17.38 15,36 (10.27)
Kerala 0.51 0.54 ( .36)
Pondicherry - -
Andaman & Nicobar - -
Lacadive - -
Total 40,52 68.01 60,01 (40.15)
Grand Total 161,42 182.85 149,40 (100)

Source: Cement flanufacturers Association (1972): Replies tao

Questionnaire suomitted to Tariff Commissione.

Notes: (i) Numbers im parentheses indicote regicnal output as

percentage of total outpdt.
(ii) Blanks are duo to data unavailability.
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the shara in rupees of a particular cost item in gross output worth
Rs.100. For oxamplc, value of materials consumed accounted for
Ra.37.9 por Rs.100 worth of gross output in Madras in 1947,

Tho data in Tabla 2 indicate that while Bihar had lower matorial
cost than Madras in all the years, quite the reverse was true with
respact to fuol cost., On the basis of theae costs together, Madras
had a little advantage over Bihare Tha laocadtional prefercnce af
Madras over Bihar is also reflected in the profit rate. Therefora,
if profit is the docisive factor for location, rawe-material and fusel
cost tog.thur, as expectud, have determining influence on loeation.

On the profitability criterion, Madras, among all the regions for

whiech individual data were available, enjoysd the maximum attraction
for cemunt dindustry in 1947 and 1955. Madras uwas second to Punjab

in 1960, and fourth to Andhra Pradesh, Gujarat and Mysore in 1966,

in toerms of profitability. In 1966, cement industry in Madhya Pradesh
had tha lowest profit of 16 per cent., During 1960 &o 1966 the profit
rate Increascd only marginally in Madras and Blhar and vory significantly
in GCujarat, Andhra Pradash and Mysoro., This could have had its affacts
on tho location of this industry. Suffice it to poilnt out hors, Madras
and Bihar werc tho two states accounting for 70 per cent of Indian
coment industry in 1947 but that thelr sharo faell to 40 per cunt in
1965, to 34 por cent in 1960 and to 30 por cent iin 1966. This was
caused by the cispersion of cement industry to othor states, for high
profitability in thsese regions. Thus, the cost-profit data would

argue faor gruatcr disporsion of the industry under study and for

wore of it in regions liko Andhra Pradesh, Gujarat and Mysoro.

Managements ' Intecrast

Mamagoment &lso oxerts its influence on location of an industry.
The choice of location of a new factory to a gertain aextent depends
on the nature of mnagsment's interest regarding a particular rogion.
1f the managoment has country-wide industrial interost, perhaps this
factor would not morit attention in location studies. Howaver, if
the management has ragional or lacal industrial interest, thias factor
bacomas ono of the decisive factors in location. Wo find both these
kinds of managemont's intorest in Indian cement industry. On tho
one hand, we havo Associated Cemont Companics Ltd. (ACCK and Dalmia
Cement (India) Ltd., whose interssts are countrywide. On the other
hand, there are cement firms run by state governments such as Andhra
Cemont, Madraz Coment end Orisaa Cement, whose interests are limited
to its deveclopment wibhin their own territories. Since South India
possossss more reglionsl entrepreneurs desirous to float cement facto-
ries at presont, the Southern region continues to hauve more cement
factories than other rogions.

Government Policy:

for quarrying of limestona, the cement industry has nocessarily
to dopend on the govornment for lease terms. Bosidos, encauragoment
and facilitios or discuuragement and himdrance from government do
aexort their Znfluonco on location. In the parly days, the then
princely status cncouraged tho uxpansion of cement ihdustry in thoir
territorics. Thus, cut of devon factorios existing in 1936 at tha
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whars Laij location gquotient for industry i in region j

;ij = number of workers emplqyad'in industry i in region j
n = - total number of industries
m = total number of regions

s

Given ths industrye-wise and resgion-wise dzta on employment, loca=-
tion quotients can casily be computed with the aid of formula l,_

As will be seen in the formula, the numerator of the location
quotient is the share of a region in total employment im an industry in
the gountry. ' The denominator is the shars of a region in total employ-
ment in ail industries in the country. Thus, if employment is the
measure of :demand for @and supply of the product of an industry, the locatichn
quotient provides a measure of the dispersion of that industry. In
particular, if ths location quotient of an industry equals one for all
the regions, then that industry is evenly distributed throughout the
country. If it is higher than one for @ particular region, then that
region has mora of that industry than its average share, and.vice versa.
_Larger is the location quotient from one, grsater is the concentration

el or localisation of the coerSpondlng industry in tha corresponding
region, and vice ver sa.'

Florence use of tho numbor of workers smployed as a measurs of
demand for and supply of the procduct of an industry has been questionesd
on the ground of varying capital and labour intensitias in different
industrics. Frovided thc regions under study have a reasonable mix of
labour and cap ital intensive industrios, this mbasure will be an
appropriate one., In the absonce of this, the location guotient will be
over-estimated for the regions having a low proportion of labour :
intensive industries and it will be under-estimatcd for the regions
having a high proporticn of labour intensive industries. Since
labour and capital intconsitics differ greatly among regions, alterna-
tivo measures of the demand for and supply of industrial products have
been suggested. Among thcse are value of fixed capital, cx=factory
value of output and valuc addode Theso alternative measures are also
subject to limitaticre. F_r cxample, vcice of fixed capital will be a
poor indicatsr of procuctive zctivity unless thero is no idle capacity
and prices of capital goods do not differ over regions. Value added
is also not an appropriate measure of demand and supply, for relatlve
prices of industrial inputs vary cver rogions and thus it brings
variaticns in value added. Since there is no universally acceptable
measure of the demand for and supply of a product, we have used all
thaso four =lternative mcasurcs te compute the location quotient. The
formula (1) is uscd in all cases, replacing number of workers employed
by the alternative measure.

Coefficient of Localisation

Florencz has introduced yet another concept for the measurement
of industriel location. This concept is known as the coefficient of



timg of formation of A.C.Ce as mamy as five factoriss werc in princely
statcs and in caso of one, viz. Punjab, the Provincial Governmment was
diroctly intcrosted in capital and management. Recently, tho govornments
have cvinccd kooner intereet im developing coment industry im indus-
tirally bzckward statos. This is facilitated through the policy of
freight ogualisation. Under this policy, cement is sold at an uniform
prico 2t all railway stations in the country. Roecently, the government
has decided to grant subsidies even for road transportation for districts
heving paor rail links.

Since the various location determining factors doc not argue
consistently for a particular location, it is not guite possible to
clearly specify the locational advantages of various regions for cemant
industry. Howover, certain observations can be made. In terms of a
region's eharc in national output of cemspt, in‘1971, Tamil Nadu (Madras)
enjoyed the first position (18.72 per cant), Madhya Pradesh the second
positicn {14.25 per cent), Gujarat, the third position (11.28 per cent),
Andhra Pradesh, the fourth position (10.80 pser cent), Bihar the fifth
position (10.70 poer cent), Mysvre the sixth position (10.27 par coent),
Rajasthan tho seventh position (9.35 per cent), Orissa the eighth
position (4.41 per cent), Maharashtra the ninth position (3.10 psr cent),
and sc on (vice Table 1). This distribution of output is incongistent
with most of the determinants of location, including the demand=supply
criterion, thc availability of raw-material criterion, and the production
cost-profit criterion., This suggests that locetion of cement industry
is perhaps not thz optimum in India. This completes our analysis of
the first hypothesis as posed towards the beginning of this paper.

In order to examine the second hypothesis, viz., cement industry . is
not evenly distributed cver ths wholo country, we need to compute measures
of industrial logatisn, to which we turn in tho following sections.

Measures of Industrial tocation

In the literature we find two measures of location, viz., ths
location quoticnt and ths coefficient of logalisation. It is pertinent
here to dcfinc theso measurcs, and to explain their rules for location.

Locztion @Qyoctient

The concept of lccation quotisnt was first introduced by Florcnce.2
florencc cdofines the lucation quotient for an industry in a region as a
ratio of theo rcgional proportion of wogkare smplonyed in that industry
to regionnl proportion of workers employed in all industries. Notationally,
it is expresses as

=1 iy /) oae1 je B ™)
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= number of workers employed in all industries
in tho jth region

n
=__ ij = number of workers employed in all industries, which
i=1 are coverecd in CMI and ARSI data in the gth region.
kj = -perccntage couerége in CMI and ASI

Similarly, region-wise estimates of value of fixed capital,
sx~-factory valus of output and valus adced cdata of all industries were
adjusted. - The underlying assumption behind this adjustment procedures
is that uncoverecd group of factories has the samc size distribution as
that of coversd gr roup of factories, size being defimecd in terms of
number of worksrs omployed, valuec of Pixed capital, ex-factory value
of output, or valus adcecd. The computed results for the logation
gquotient are proviced in Table 3 apnd those for the location coefficient
are presentcc later in Tzbles 4 and 5.

As expected, . the location quotient (L&) is subject to the base -
variable used in computation. For example, LR for cement industry
in Madras in 1547 is 2.64 if numbor of werkers is assumed to represent
the demand for and supply of cement. It is 2.60 if value of fixed
capital is used, 2.14 if ex~factory valus of output is used and 2.22
if value added is used ss thes basc variable. A careful study of the
rosults in Table 3 would indicote that no dofinite conelusions car be
inferted recgarding thc cver-or-under-sstimation of LY by ons base! -
variable in comparison tc that by cthor bass variables. This means
that the choice of the base variable is significant in the study of
industrial location. This pzper is not to aim to enter into this
definitional debatc and therefore we shall only provide empirical
inputs for those whs wish to study this dafinitional problem (vide
Table 3).

Tha noecessary dz=ta for computation of LQ are not available for
any pariod after 1966. Therefore, by present location, we shall have
to moan location in 1985. The l-cation quotient is found to be greater
than unity in 2ll the cight rrglons ant 25 comnutod on the basis of all
the four alterpative variatles in 1966. This indicates that all these
eight regions have merc than their svcrzge share of -tha cement industry.
The exact value of this coefficiznt varies betwsen 1,07 in Gujarat
on the basis c¢f ex-fagtcry value of output and 3.45 im Andhra Pradesh
on the basis of value added. A& carcful study of the numbers in
Table 3 would reveal that Madhya Pradesh ranks the first, Andhra Pradesh
the sccond and Gujarat tie last in terms of the concentration of cement
industry as incizatec by LW cumputod on the basis of all the four
alternative variablos. Thus, we cenclude that at present (1965 or 1966).
cement industry is heving mcre concentratinn in Madhya Pradesh and
Rz jasthan than clseswherc ans lass concantration in Gujarat than
elsswhere.

Coming to tho logational trends over time, the results in Table 3
indicate that the concentration beth in Madras and Bihar has declinec
betwean 1947 and 1966, the dccline being morzs pronounced in Bihar



localisation for 2 particular industry in the country. It is
dafincd as thc sum of tho positive or negative deviations cf the
regional proportion of workers employed in that industry from the
corresporcing rejicnzel proportion of werkors employed in 2ll indus-
triecs. Methematically, it is defincd as

1
. o Ei ) ) ifi Eij =)
cL, = (v2) ?;% m £ mo
I U SR £ = B = BY

A comparison of formlac (1) and (2) would reveal that they use
the samc twe veriables but the former takes their ratio, whilt the
lattor takes their Qiffercnce and sum their absoluts values over regions
anc then civide the same by two. Thus the coefficient of localisation
for an industry aggregatoes the regional loczticn quotients in a single
figure. Therefore, it provicdes a measurs of the overall distribution
of the corresponding industry over the couttry as a wncle. A location
coefficient of zero in an incdustry in‘'icates that the over concentration
of that industry in scme rzagions is just balzanced by under=concentration
of the same in cther rcgions. A non=zero valys of the location’
coefficient msans & lop~siced rogional developmont of the corresponding
industry. ' Larger tnc value of this coefficient, greater is the
degree of insguslity of distribution of that industry in the zountry.

.. The locztion coefficient in formula (2) is definmed in terms of
the number of workers employec. again, for the reascns as before,
the number of workers is not an unambiguous measure of the productive
capacity and Zdemand., ThereTore, the coefficiznt uncer discussion
is defined in cerms of the value of fixed capital, gross ex-factary
value of output or value added also. In the following section, we
present the calculations of both the location quotient and the location
coefficient feor the cemsnt industry in Incia.

BRESENT LUCATION AND PASTTIRENDS

We hazvo compuiad coth the looation guotient and the location
coefficicent for the Ilndian cement industry using 2ll the four alter-
native indicetors of the demand vor and supply of cement in India.

7o recall, the Four elicriative indicators are (a) number of wcrkers
smployad (b) value of fixed capital, (g) gross ex-factory value of
output, and (d) value acced. The datae for this purpose were drawn from
Central Statistizcal Organisation's publications, viz., Zensus cf
Manufacturing Incustrics (CMI) and Annual Survey of Incustiies (ASI).
In these publications, the coverage in terms of the gpercentage of

total units which provided data is ciffarcnt for cifferent regions

and in differert years for czte psrtainimg to all industrics. However,
it is the sams for cement industry. Thorofere, in order to make the
results compearzble, figzares cf zll incustrics were adjusted to tho
coveraze 25 follous:

-
1
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o
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than in Madras. Tho decline in concentration also ccecurred in

Madhya Pradaesh, Punjab and Ra jasthan betweon 1960 and 1966 or

1965. No unambiguous incroaso in any rcgion's concentration betuwesn 4947 or
1960 ta 1965 or 1966 is ovident from our results. However, concentra-

tion of cemont industry scams to have increased in Gujarat during 1960~
1966. This might have veccurred duo tu the recont availability of oil

fislds thare. In other rcgions, viz., andhra Pradaesh, and Mysora,

there aro more evidences Por a decline in concentration rather than gincreass
in concentimtion ovor“timc. Thus, tae concontration hcement inudstry in general
caclined over tims. In uthor words, tnore was a mure even distribution

of cement industry in India in 1966 than in 1947. In short, Madras

and Bihar wecrce tho two regions commanding a significant share of

the industry in 1947-50, in 1965-66 dominance was divided among eight
regions.

The cuuntry-wicde coneentration of an industry is aleo examined on
tha basis of the coafficient of localisation. The same has boen computed
for the yecars 1960 and 1965, the rosults of which are given in Tables 4
and 5 rospoctively, The localisation coofficient, like locetion quotient
i8 found to ba eensitive to the indicator of the productive capacity and
demand. For 196G, it varios bstween 0.4627 and 0.5763, and for 1965 it
varies betwoen 0.4486 and 0.4782 depending wpon the indcator used, As
this coefficient is quite ditforant from zero, cement industry is not
evenly distributed in India. The location coefficient, computed on the
basis of any uf the four alternative variables but ons, has declined
between 1960 and 1965. Furthermore, the arithmotic mean of tho four
alternative location ccofficipnts Por 19608 icomes to 0,5298 and that for
1965 comas to 0.4621, Thus, on the basis of the location coefficient
also, we can conclude that the location of cement industry in India. .
has become more dispersed in 1965 than in 1960. The past studibs,
covering earlier periods than ours, have also found tho same trend.
Mahta found a location cocefficlont 1n Indian cement industry af 0,83
in 1925, D.74 in 1935 and 0.48 in 1945,3 Hingorani computed this
coefficiant at 0.44 in 1951 and 0.45 in 1959.4 Their results do not
look quito consistent to ours, for wo have a slight .different regional
classificaticn than thamy that wo have computed tho goefficivnt on the
basis of fuur alternative moasuree as against their single indicator
of the domand for end supply of coment and that we have adjusted the
data for industry covcr -, which thoy ) nol wion o havw donge

LOCATIONAL TRENDS AND THE OPTIMUM LOCATION

Hitherdc wo have sasn that the location of cement industry is
becoming more and mere dispersed vvor time. Ffurthermors, it was scen
that tho concentration has incriased in Gujarat while it has docreased
in all other sovcn rogicns, whoso data aru availabla. Tho daecline
is mcre pronounced in Madras anq Bihar than 1n other regions:. Cement
production which was cdominated by two roagiuns, viz., Madras and Bihar
only in 1947 is now eprcad cuver varicus ragions to balance thz domand
for and supply of this bulky commodity. Theso tronds arc wolcome, for
Gujarat is now more suitablo then it was bofore for cemant industry due
to the availability of o0il-ficlds, and Madras and Bihar do not snioy
any significant locaticnal advantage over othor regiors. Furthérmorc,
tho availabilily of raw-material criterion, tho cost-profit critorian
and the government policy argue for greater vispersion of the industry
under study. From these findings we conclude that the trend in cement
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industry location during 1347 through 15966 is touwards its mptimim
location. The rate at which the present lccation is comwerging towards
the optimum location can bte speedcc up through aporopriate liconsing
policy, governmznt development plans, railway transport facilities, etc.

CONCLUSION

If the Quantitative data on all the daterminants of leocation
of an industry are available, ono can apply the principal component
method to prioritise various regylons accordine to the suitability for
location of that indutiry. In the zsscnco o7 such detailed data, ono
has to bo content with & gualitativc examination of the suitability of
various regions for an industry. In this paper, we have done such a
Qualitative analysis and have found that the present location of Indian
cement industry is not the optimum. Our study cf the present location
and past trends has indicated that the cement industry is not cvenly
distributed in the country and that it is changing towards greatcr
dispersion, which is consistont with thu optimum lccation. In particular,
we hzave found that the concentration is declining cver time signi-
ficantly in Madras and Eihar, and that it is ingreasing in Gujarat.
While Macras and Bihar were trnc lcaling states in cement procuction
in 1947, tho loacding states in this respect in 1971 were Macdras,
Madhya Pradesh, Gujarat, and so one
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