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PREFACE

Increasing importance of cement for the develop-
mental activities and the ineqvalities 1n spatigl pattern
of digtribution of the méiq centres of produyction and
consumption makes the inter-rezlonal flow of cement
more pfominent. Emergence of large'5upply centres, on
the one hand, and of larze demand centres, on the other
hand, zive further impetus td-the movement of cement
from supply centres to demand centres. Sc a rationallsed
pattern of movement between these is important for making

the maximum vse of savallable limited resources.

The stvdy is concerned with the spatial pattern
of prod@ction and consumptiqn centres, and the pattern
of links between these. 4 further attempt has been made
to find a normatlive pattern of links so as to find the

gap exleting between the actual and the normative pattern.

The study in depth involving date on the basis
of individval plant location z2nd areas of raw material
resources is baged esseptially cn the report on rement
induetry by Dr.L.S5.Bhat and the commodity flow stvdies
of the Joint Technical Group on Transport. Within the
limitations of time and the design of the study as an
exercise in the application of selected techniques of

spatial analysis, it 1s hoped that this study has



brought out some important clves as to the pattern
of industrial location, commodity flows and the
need for rationalisinz the linkage and flow pattern

during the stages of regional economic development.

This study has benefitted from my training
8t the Centre for Studies of Regional Dévelopment.
I am gratefvl to Prof .Moonis Raza and the faculty
for their encouragement and stimulation in the
preparation of this work. I would like to mention
particularly the contributién made by Dr.lshwari
Prasad and Dr.L.3.Bhat in my vnderstanding of the

"svbject.



CHAPTER - 1

INTRODUCTION

The increasing importance of inter-reglional
flows broﬁght into prominence several 1acunas_of the
traditional trade theory which was criticised by its
virtpal neglect of the space aspects of economic
activity. In order to fill vp this gap, theorles in
location have been formulated and modified from tlme
to timel. The synthesls of these two theorles assumes
a set of regiong about which resources, technologles
and tastes about a commodity are given and 1s effectively
achieved by introduvcing programming techniques. In this
formulation space ls treated explicitly and linear pro-
gramming i1s applied a2s a tool of analyslis to achleve the
regults. This formulation can further be specified as

minimym trangsportation effort problem.

A study of the problem of transportation effort
assuymes grester lmportance in under dévelOped countries as
 tbey start the processof industrialisation. This is because
modern industrial complexes often have to gzather its compo-

nent materials from zreat distances. Thelr markets sre algo

l. See: '
1.losch.A.(1954),"The Zconomics of Location"
2.Isard,¥.,(1956),"Location and Space Zconomy"
J.Hoover,Z.¥, (1963),"The Location of Zconomic Activity"
4.Isard,¥.,(1960), " "Methods of Reglonal Analysis:

An Introdvction to Regional Science". :

2. Ghosh.A.,(1965) " Efficiency in Locatlion and Inter-
Rezlonal flows". F.2.



fer more dispersed. Thig problem,therefore, can be
studied under two aspects - the static and the dynemic.
These can also be termed a@s long-rvn apprcaches and short

rvn approaches.

The static approach assumes the regional
reqpirements and capacities as constant. In the shert
ryn, no chenge can be brovzht in these and the optimality,
therefore, can be achieved as a system of distribution
which minimises the total cost of the commodity, the cost
beinz inclusive of transport. Hence, emphasis ig laid
on the regionalisation and the increecsed efficliency
of movement. This can be achieved by finding out the
ideal flew pattern that minimises total costs backed

by direct centrol of distribution to achieve it.

The dynamic approach leads us to go a little
deeper into th? problem of rezional econcmic growth over
time. Here, the aim is to find out the optimum locaticnal
pattern in fyture such that the cost 1s minimised to the
conspmer of the productQ In this case, the costs aré

minimised by dealing with transportation from "functional

u2

vantage point”~ . The location of supply pointe at the

geozraphically suitable places, saves much of croés hayls

3."Transportation-Science,Technology and Development”
.Unites States's Papers prepared for the U.N.Conference
on the application of Science and Technolexy for the
beneflits of less developed countries. P.l.



and traffic movementse.

Objectiveg:

The present study is an attempt to £ind the
optiﬁal pattern of flow with regional capacities and
requirements as given. It becomes essential to study

the problem of minimising costs throuzh the optimum
pattern of .movement becauvse of limited availability

of resources in terms of railway capacity. Recently,
it has been felt that in some areas eement could not
belmoved and in others, cement factories had to work
'under capacity' dve to shortage of rallway wazons and
‘track capacity; It is important,therefore, to fihd

out normative plan which minimiges the overall cost

of moving cement. In thls study, cement has been taken

as a commodity whose flow can be minimised.

Cement has been partlicularly chosen for study
because of its imrortance in the develcpmental activities.
In a developing economy, an increase 1in luncome leads to
an increased expenditure on the constfuction work, 1l.e.
construction beth for residential and industrial acti-
vities. Secondly, the production centres for cement are
located at a few places near tke raw materials while the
demand centres are scattered in all parts of the countfy.
This makes it a necessity to move cement economically

from production centres to consumption centres.



The nature of the cement industry being weight
losing, it is advantagecus to establish cement plants
near the raw material sources. Therefore, areas of raw
material ccncentration provide a basis for the analysis
of alternative, locations of cement plants. In the
Indian situetion, availability of limestone reservesg is
a determining factor for the location of the cement plants.
Often this raices a problem of carrying cement from
the prcduction centres to demand centres. An efficlent
and eéonomical mode of transportétion ie important

vnder these conditions.

Approach.to the Problem:

Keeping in view the above mentioned_objective the
following prccedure was adopted for the study of cement
in order to study the normative pattern of movement.
Cement industry hss been viewed under a historical
perspective finding the chaﬁges in procduction pattern,
consumption pattern and therefore, in the pattern of
movement over a period of time. 4 study of the pattern
of precdvction and that of consumption gives an insizht
in the movement pattern of a commocdity. Therefore, all

these are studied in depth for the final analysis of

optimal flow.



The study has peen carried mainly at twolstages. In
the:first stage, an optimal pattern of movement for
cement in terms of kilometres have been worked out.

In the second stage, these kilometres in actuval flow
& the optimsl flow pattern have been converted into
the freizsht charges and found out the difference between

the two.

Data Base:

]

The basic data for this study 1s the supply of
cement, demand for cehent and the transpcrtation
cost of each movement to determine the supply;function,
the demand function and the dlstances between the
originating and destination points. Data for
movement of cement from produétioh centres tc con-
symption centres or from factories to district headgusw
rters have been taken. Hovever, duye to non-avallability
of total flow-data at district level, iny the free sale
movement of cement is considered. This constitytes

mecre than 50% of the total movement. Therefore, the
conclusions arrived at can be generalised because

this movement represents a larger share of the total

mevement .

The data have been obtained from the publicstions

of Cement Contrcller, J.T.G.reports and other publications%

4. 1) "Cement. Production and Despatches™ 1968 to 1971.

O“'/‘

1i) "Cement" (1966) Joint Technical Report.



The flow data studied for optimising the pattern of
movement is of 1971-72. The teéhniQUe used to obtain

an optimum pattern of flow isthrowgh the transportation
model of linear prozsremminz. The freight rates were
derived by fitting the regression function. Since
cement is a bulk commodity and is carried mainly by
railways, the optimization i1s done for this mode of

movement only.

contd ...

4. 1i1) "Cement" Quarterly Journal of the Cement
Manufacturers' Associaticn.

iv) Bhet & Mathur (1967)," Cement Industry -
A case study in NHstional and Reglonal
Perspective -~ 1976".



CHAPTER - II

PRODUCTION AND CONSUMPTION PATTERN OF
CEMENT . '

The location of supply and demand units of a commo-
dity determineé the extent and the mode of transpOrtatioh
needed to move it from the former to the latter. The
location of supply units can be either near to thé raw
material sources or near the consumption centres. Both
the situations require different type of transport.

This chapter, therefore, is an attempt to study the

pattern of suvpply units, on the one hand, and that of -

demand vnits, on the other.

Sometimes the social, economic and political
factors seem to have a considerable amount of influence
on the pattern of sgpecialisation and concentration of

economic activities in a region'l. In some cases,

firms tend to cluster 1n a belt in an'area endowed with

resources required by an industry or it might have a

l. The emergence of cement industry in India has been
gsomewhat on the same lines. The first cement factory
set up in Madras in 1904 was.the resylt of the
policles of British Govt. of developing the port areas.
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congsymer market sitvated there o However, the maximupm

profit location for a plant is the one where transport

3

costs are minimised”s It becomes more important when the
freight/total cost ratio is high and when this ratio
varies widely between different sites4. Trangport costs
become more important when the industrieé have a raw
material oriented base or the welght losing characterig-
tics. The raw materials lose welght during conversgion

to finished products. Besides this, in some cases,
overall transport cost varies more widely than other

costs at alternative sites and the transport rate on

the raw materials exceeds the rate on the final product.

Cement industry too is raw materlal oriented.
Tts welght loosing characteristic makes it egsentisl
that 1t is located closer to the raw materials required
to produce cement. ¥We find thet in India, chief factors
responéible for the location of cement Industry has
been the raw material availability which traditionally
consisted of limestone. It 1s estimated that one tonne

of cement requires about 1.4 to 1.6 tonnes of limestone,

2. For fyrther detail, BSee
1) Losch, A.," Economics of Locations”
i1) Nourse, H.0.," Regional Economics".
111) Richardson, H.¥., " Regional Economics"
5. This holds true under the agsumpticn that other costs—
processing costs and the demand factor-are constant.
4. RiChardson B We Opo cit. Po420'



0.34 tonnes of coél, 0.04 tonnes of gypsum, 0.0018
tonnes of clay and 0.0037 tonnes of bauxite®. The
dominancé of limestone as the basglc raw material
explains the location of factories near them. In Indla,
a éement factory is generally located within a radius
of 50 to 60 Kms of the limestone deposits. Only in a
few cases, the quarrles are at a dlstance larger than

that.

Limestone Regerveg in Indls.

Importance of limestone reserves as a locatlion
factor for cement industry, makes it essential to have
an idea of the limestone reserves. Rich resérves of
limestone occur mainly in the Vindhyan, Cvddapah and the
Archaen system of rocks and ag such the reserves are-
concentrated in the 32 tracks forming broad reglons
of reserves which are potential areas of cement productions.
From the polnt of view of limestone reserves, the Kurnool-
Cuddapah area of Andhra Pradesh, 1s richest among the
32 areas. It contains about 11984 million tonnes or
41% of the total limestone reserves of India. Close to
this area lies another important area of Northern Mysore

(reserves 1100 m.tonnes) which in its eastern parts is,

5. Bhat & Mathur "Cement Industry - A case Study" 1967.
P.10. .

6. Bhat" & Mathur: op cit P.ll.
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in fact, an extension of the Kurnool Cuddapah series.
A little towards the north in Danndakarnya (Baster)
area of Madhya Pradesh (reserves - 800 g.tonnes)
Yeotmal - Chanda area of Maharashtra (reserves - 400
m.tonnes) and Zastern Jujarat footbill area (reserves
-825 m.tonnes)are a few impertant limestone deposits.
Other areas wofth mentioning are: Khasi and Jaintia
hills in Assam (reserves 1041 m.tonnes), Rewa Jabalpur
area in Madhya Pradesh (2492 m.tonnes) and lrttarkhand
in 7.P. (reserves - 606 m.tonnes). These eight areas
together contribute 22848 m.tonnes or 90% of the tétal

estimated reserves of limestone.

Curiously enough, till 1965, these areas were much
less developed in respect of cement production (contri-
buting only 17% of the total cement capacity in 1965-66)
than the Chota Nagpur plateau of Bihar, Arravalil region
of Rajasthan, Sauvurashtra coast of Gujarat and the Madras
platean which together possessed only 877 m.tonnes or

3.2% of the limestone reserves and yet contributed
to 53% of the total capacity. During the period 1966-T71,
rapid development of these areag was envisaged which

led to the emergence of certain areas to meet the demand

for cement of the neizhbouring aress.

Growth of Cement Industry.

A chronolozical study of growth of cement industry

shows that_by 1951 there were 21 factories of different



sizes rangingvfrom 42000 tonnes to 350,000 tonnes
capacity per annum. Table 1 exhibits that in 1951
certain states had obvioas clusters of cement plants.
Southern region had the larsest number of cement plants.
Andhra Pradesh,Kerala, Tamil Naduy and Mysore had 8

units with 1213'thousand tonnes of capacity and 1048

- thousand tonnes of production out of the toial 21 |
factories, 3449 thousand tonnes of capatity and 3165
thovgand tonnes of production. States like J & K, ‘
Himachal Pradesh Wgst' Benzal, U.P., Orisgsa, Maharashtra
and Assam did not hsave a cement plant so, the cement
production was fairly concentrated in few areas with
the scuthern region @ominating the map of the cement

T ——

indvstry.

A decade later, however, the cement industry
started developing rapidly. By 1961, the total supply of
- cement industry rose to 9.47 million tonnes per annum.
Out of the slx new factories, there were located in and
around the Chota Nagpur Platean whilch began to emerge a’s
one of the core areas of cement production. The othér
three factorles were located sporadically near the
limestone sources in Rajasthan, Gujarat and Mysore.

Among these new factories, the factory at Sindri (Table 2)
was basedon the fertiliser slvdge instead of limestone
as the basic raw material. Besides the setting uyp of

new plants, there was eXpanéion cf the existing units.
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Seven units which underwent substantial expansibn
contributed about 3.21 m.tonnes or 71% of the additional
ﬁapacitj of the new factories. Three ynits were set up
in Andhra Pradesh making uvuse of the 11mestope reserves
of Adilabad and Krlshna Godavari interfluxe area and

the remaining in the states of Blhar, Madhya Pradesh,

Gu jarat and Madras. Withrthe opening of three new
factbries and with the expansion of other four vunits,
thieg period marked the emergence of the second core
area of cement production in the Kurnool-Cuddapah system
of limestone bearing rock in the Godavari trough:,

Rayalseema and northern Mysoree.

The significant achievement of this period were
the manyfacture of white cement at Kottayam and Porbandar
and of slag cement at Chalbasa. The Chaibasa factory
‘which was vging limegtone as the bssic raw material
started using blast furnace slag in addition to lime-
stone. Out of the total capacity of 488000 tonnes per

annum, the slag cement of this factory was 170000 tonnes.

By 1971, the cement industry hag developed
over a wider area. There 1s a substantial expansion in
the Saurashtra regién complexes of Boumbay, Poona and in
the Baroda-Ahmedabad areas. The north-eastern platean
hag agsymed further 1mportanée partly as a result of

infilling wlithin the Chota Nagpur Plateau and partly by
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the setting vp of new factories in eastern Madhya

Pradesh and northern Orissa. The third important core o f
production has emerged in the Madras Platean where the
limestone deposits cccur 1n the Archaen Crystalline rocks.
In 1970-71, the total number of units has increased to

51, the capacity is 18950 thousand tonnes and the
production ig 15393 thousand tonnes. States like Assam,

7
J & K and Mahrashtra also have a cement plant.

Increage in Cement Production.

The overall increase in the cement preoduction is

shown in the following table:-

8
Cement Production In India - 1965 - 1971 .

Year Productions(Tonnes)
1965 ' 10577612
1966 1157517
1967 113023579
1968 11943373
1969 13624206
1970 13956047
1971 14931533

7. Bhat & Mathur op. cit. P.13-15.

8. Cement Production and Degpatdhes
Cement Controllers' Office =- 1971.



14

_ The total incresse of cement has been from 10.57
million tons in 1965 to 14.93 million tonnes in 1971.
Between 1968-6S9, the industry registered maximum growth
(14.2%) while between 1969-70, it was marginal (2.4%)
and between 1970-71, there was again a het increase of

l'million tonnes (6.7%) .

4 study of the development of the cement industry
in India shows that it has been expanding rapidly over
the jears and the sharp featufes that have emerged are
the growth of three core areas, 1.e., the area under
Chota Nagpur Platean, the second ls the northern Mysore
and parts of Andhra Pradesh. The ﬁhird core area 1s the
Madras Platean. The cement produced in all these units
can be broadly divided into five types : (1) grey-portland
cement, (2) Portland blast furnace slag cement, (3) White
cement, (4) Hydro-phoblc cement and (5) 0il well and

rapid hardéning cementg.

Alongwith the factor of raw material availability,

the other factors influencing the 1ocation'of a vunit are

(1) technological chanze and (i1) licensing policies

of the government.

Technological Chanze: Changes 1n technology alsc influence

the location of some of the plants. Recently cement 1s

9. Cement-Commodity Transport Studies, Joint Technical

Groip for Trensport Planning, Planning Commission 1966
F.24, :
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being manufactured from the fertiliser sludge and
blast furnace slag also. Since a huge amount of maste
prbducts get accumulated near the fertiliser plants,
the cement factories have been started to absorb these.
The factory at Sindri in Bihar 1s based on the ferti-
l1ser sludze instead of Limestone. Also, the Chaibasa
factory, which was using'limestone as the basic raw
material started using blast furnace slag from TISCO

in addition to limestone.

Development in technology has made possible the
split location method of production. Clinker produced _
at Sikka factory is transported to Bombay for its final.
grinding with gypsum. A plant has been set up at Sewree
in Greater Bombay for grinding purposes. Another method

adopted is the dry process and making cement.

Licensing Policlegs of the Government: The government

policy is also responsible for the disbersal of cement
factories In India. The aim of the government is to
have a balanced regional growth, which nécessitates
the setting up of basic industries in every state. Bs a

result we find that cement industries have bheen set vup

in J & X and Assam.

A close scrutiny of Table 1 and 3 shows that the
cement production in 1971 is concentrated in large quan-

tities at few places only. Most of the prodyuction is
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concentrated in Bihar and Tamil Nadu area., This 1implies
that greater trahsportatioh 1s needed to move cement
from these originating points. However, the situation

is eased by a dispersed location of cement. Small plants
heve emerged 1in every state, thus reducing the distances
over which cement was previocusly belng carried. Though
sometimes there have been situvations leading to a
reduction in the total produvctivity and total production
of cement industry byt genérally the both have been
rising in the last few years. Cement lIndustry has been
emerging with a definite character and pattern. The

ma jor production sress are concentrated at few places
while every state has a small cement plant. This type

of pattern creates the problem of adequate transport

at these places with huge production.

Consumption Pattern of Cement:

Cement comes next to steel in importance as
congtruction material. It 1s the most versatile in the
developmental activities of an economy. Hence the
consumption of cement is an indicator of the pace of
development of a reglon. Cement 1s consymed in all
construction activitles, the most prominent one being
industrial complexes, lrrigation projects and other
myltl-storey complexes in big cities. It has always
been found that with a rise in per capita income .

cement consumption too goes high. Along with this, the



higher the industrial activity the greater the consumpt —
ion of cement. Tha£ explains the rapid development of
cement industryvin India. However, 1f the per capita
consumption of cement in India is compared with that

of other developed countries, we find that Indla is
lagging far behind these countries. India has got the
lowest per capité consumption figures as compared to
other such countries like U.S.A., U.X. , Switzerland

etc.9

The difference is more than ten times. However,
over last few years the consvmption of cement ls increas-
ing with the growth in service and tertliary sector. Such
cities like Delhi, Bombay, Kanpur etc. are high ceument
conéuming areas because of high level of tertiary acti-

vities. However, there is no :uniformity in the consu-

mption of cement in all the states in India.

17

If we look at the statewlse consumption of figures,

we find that there is a wide disparity in the consumption
. r . c '

of various states. Some states anduggggeai azség have

a very high consumption of cement whlle others have a low

consymption. Thig disparity in consumption shows the

disparity in the rate of economic activity in such states.

9. " Cement" Quarterly Jovurnal of the Cement Manufacturers'

Association Vol.5 Jan 1972.
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TABLE ~ A
Average " Coefflcient Per caplta consumpt-
States per capita of variation 1ion in 1971
congumption
1968-T1
Punjab 48 .92 24 .8 53.88
Gujar'a‘b 47 066 1004’ 51 035
Haryana 41.83 4, 2 48 .34
Maharashtra 32.97 8. 2 37 24
Tamil Nadu 31.83 4., 5 "33.86

The above table shows the consumption in the states

that are industrially developed. Even
Punjab is the state that consumes high
However, Punjab has the higzhest coeffi
which shows that there hag been highes
Punjab as far as cement 1s concerned.
Maharashtra though the average cemen§

lower than Punjab byt the consumption

in this category,

est amount of cement.
clent of variation

_ .10

t relative variation in
In Tamil Nady and
consymption is

has been more consistent.

The reason for this can be that Punjab had undertaken

10. Relative variation or coefficlent of varistion is glven by

) —
(x-%)°> X2 -(_X)E
C.Ve = — n = a
or n
X X

where X denotes consumption of ¢
state in different years

ement in a particular

X denotes the mean consumption of cement
n denotes the number of years.

See Kenney & Keeping " Mathematics

of sStatistics" P.84.



large irrigation projects which increased its consumpt=-
fon for last few years. Following table gives the

second category of the consumption of cement.

TABLE - B

Average per Coefficient of Per caplita

States capita consy- variation % consymption
mption betw _ in 1971.
een 1968~T71

Mysore 25.88 6.5 29.79
Nagaland 23.76 18.5 19 .37
Kerala 23.22 14.2 28.19
Yegt Bengal 22.83 11.8 13.96
Andhra Pradesh 22.59 10.6 26 .38
J & K 21.71 2349 | 25.78

Comparing the figures above with the previous
table we find thet there is @ huge gap in the per
.caplta¥ consumption of these states as compared

to Punjab, Maharashtra Gujarat and Tamil Naduy

TABLE - C
States Average per (oefficient of Per capite
caplta consu yaristion % consumption
mption betw- . in 1671
een 1968-71
1 2 : 3 4
Ra jasthan 18.11 695 17.80

Uttar Pradeshl?7.89 23 1775



il 2 3 ' 4

Assam 17 44 12 .04 15.75
Bihsr 17 .40 4.5 16.26
Himschal Pradesh 17.29 10.2 13.43
Madhya Pradesh 13.22 ©10.5 15.05
Orissa 13.76 - 5.8 15.13
Manipur o 12.16 33.7 6«54
N.E.F.A. 10.67 34 .8 4.49
Tripura’ 8.07 . 55.7 .3.85
TABL® - D
Union Average © Coefficient of Per Capite
Territorieg per capita variation % consumption
consumption 1971
19638-71
Chendigarh 229 .55 87.8 284 .04
Delhi 115.52 ~ 21.8  256.73
Pendicherry 42 .74 9.1 46 .70
Andeman & ( 42 .50 02 .4 18.26

Nicobar.

All the fcur tables given above give us a picture
of the consumption pattern in different states. Table C

zives us the generai picture in Indla where consumption of
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cement 1is véry low, though these states have been

comparatively more consistent in the Gonsumption of
cement. This implies that construction activity have
been consistent in these states though 1t has remained

at a low level.

Table D shows that the ynion territories 1like Delhi
& Chéndigafh have vnuysvally high consumption. They have
a high coefficient of vériation also. The sprat of
economic activity in these areas gives rise to multi-
‘storey complexes for residential and service activities.
Pondicherry and Andaman and Nicobar have ccmparatively
high consumption of cement though in the case of latter

~ 1t 1s highly incensistent. The reason for high bonsumption

of cement in recent years has been the increasing effort
of the jovt.to invest more in the industrial and service

sectors of these aresas.

An analysis of the whole picture presented above
shows that Industrialised states of India have higher
cansumption as compared to others. Union Territorles like
Delhi and Chandigarh too have a very high conSUmption'

due to thelr rising importance as blg cities.

A gtudy of the consumption and production pattern,
- therefore, glves us an 1dea about the cement producing

states and the cement consuming centres. States like

XX(D35):12f2.44" Y7 W7

=551
L2 G=227
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Taﬁll Nadu , Andhra Pradesh, Bihar and Madhya Pradesh
meet the demand of many other gtates along with their
own. Certain high consvmption centrege= like Chandigarh,
Delhi etc. do0 not prodvce any cement while Bihar consumes

at a low level though its production 1s very high.

Table No.4 gives an elaborate picture of the states
that.aﬁe deficit or surplus. It gives us an idea
of the total production and requirements of various
states. Considering deficit and surplus areas, it

. becomes esgsential to siudy the pattern of movement of

cement.

(-52151
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CHAPTER - TIIT

PATTERN OF MOVEMENT OF CIZIMENT

An analysis of the production pattern of cement
in the previous chapter reveals that there are some gur-
plus and some deficit areas of.production. Along with
this, the rapld industriallisation has created a higher
demand for cément, which involves a movement from
surplus to deficit areas. A glance at Tables 1 and 3
reveals that prodvction pattern has become dispérsed
in 1971 as compared to 1951. However, the demand for
cement has increased so fast that the cement plants
established in different.states are not able to cater to
thelir full needs. In the following pages, therefore,

an analysis of the pattern of movement of cement hss

been done.

Cement factories despatch at least S0% of their
production implying that as the factories expand and
as the new vnits are established the need for transport
becomes more important% Table 4 gzives us the figures of
cement despatches over lést few years. We find that
amount of cement moved has increased over last few years.

In such a situation both road and rail transport assure

critical role.

Relative Shere of Road and Rail in Carrying Cement

The burden of increase in internal freight traffic

1."Cement Production and Despatches" Publication Office
of the Cement Controller P.39.
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since the First Five Year Plan has fallen mainly on
the railways and on the road transportz, In case of
- cement also, road and rail transport are emerging as
main carriers. Cement being a bulky commodlity, its
movement from the production centres to the consuming
centres involves considerable expehditure on trans-
portation. So, the cement industry in the country vses
all available modes of transpert for maintainlng

an even flow of cement despatches throughout the
country. In spite of the dominant position of railways
in the transport of cement, road transport plays an
important role in carrying cement to areas not served
by the railway network and in areas affected by

wagon shortage. The relative importance of road trans-
port can be judgéd from the break-up of despatches
shown iIn the following Table as ghown in the next

page

2. Looking at the overall national picture during
1650-51 and 1964-65, we find that railway freizht
traffic increased nearly two and a half times and
trafficc by road has increased almost five times.
The ghare of road transport in the total traffic
carried by rall and road trangport together has
increased from about 11% in 1950-51 to about 23%
in 1964"65 .

3. The modesof transport used for carrying cement are

mainly railways and roadways and coastal ships in
gome areas.
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Break up of Despatches4.

Percentage Despatches by Road as Compared

to total Despatches During 1962-1969

Period Total Despatches %
Despatches by road
1962 8124 1923 2.7
1963 2774 2092 23.8
1964 9142 2186 23.9
1965 10033 . 2206 . 22.0
1966 10698 1130 19.8
1967 10656 2154 20.2
1968 11211 2244 20.0
1569 9578 1932 . 20.1
1970 13821 | 2565 19.1
1971 14825 3031 | 24 .7

The table given above shows that during 1962-65,
the share of road transport for carrying cement increased.
The reason for this could be the increased pressure on

failways due to incressing industrial activity, thus

creating bottlenecks wagon shortages etec. At present

4. "Cement" Quarterly Journal of the Cement Manyfacturer's
.Agsociation Vol.III Jan/april 1970.
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the share of the road transport. is stationary at 20%.
After 1965, with the slackening of pressure onvrail
transport facilitieé, the dependence on road transport
decreased. Althoush a dispersed locational pattern of
éement pnits has a tendency to increase greater usé of
road transport because of many favourabléfadtorss,

the overall total despatches and percentage despatches

declined.

The seasonal pattern of road transportation
1ndicétes that vsuwally the share of road transport is
higher during the second and third guarters of the
year whiqh colncided with the increased pressure on
the railwéy system due to the movement cf agricultuyral

prodyce and weather conditions.

Tﬁe bulk of the cement productlion, however, 1s
transﬁorted by railways. For instance, during 1968-69,
more than 10 million tonnes of cement was hauled by
railways in 350,000 broad gavuge wagons and 250,000 metre

gayze wagons. Cement being a low bulk commodity is

5. The flexibility=ofroad transport is the most favour-
able factor in its support. Motor vehicles can supply
services over public highways between eny two points.
The operating vnits are small, each unit requiring a
relatively small investment of capital. The industry
thus has a much greater adaptability to varying
conditions and 1s also able to adept equipment and type
of services to the particular needs of the shippers.
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preferably moved by railways. A4 comperison of

cement with other low rated commoditles shows that
thelr share in the rail transportation is goling up in
absolute terms. Low rated commodities are charged
lower rates by railways because of their national
importance. The importance of rallways in transporting

thege goods is indicated in the following table.

Comparison of Rall Movement of Some Commodities

with their Production.

Commodity 50-51 55-56 60-61 66-67
Prodyction 32825 38821 52620 70536
Coal '
Movement %0911 35888 50396 65793
% (94.2) (92.4) (95.8) (93.3)
Production 1881 2929 5490 7950
Iron .
& Movement 2750 5713 7588 . 9776
Steel
% (146.2) (126.8) (138.2) (123.0)
. tProduction 2655 4559 7844 11053
ement Movement 2471 4022 6548 8892
% © (93.1) (88.2) (83.5) (80.4)

1. It in¢ludes imports also.

Source: Ministry of Railways,Directorate of
Statistice and Economics.



The above tablé shews the,inérease in the rail
transpértation of low rated goods. This increaseb. can
be explained by the nature of such commodities. The reason
for this is that svuch commodities are bulky and have to
be transported in huge quantities over long distance
for which rail transportation is a better and chea@er

mode of transport7.

Cement Production,Rail movement and Averaze Load

‘000 Tonnes
Year - Cement Total Reil Rail Aversge®
' product aty move- movement lead
ion. moved  ment as % of kilome-
(orizinat  total tres.

ing tonnes)movement

1960-61 7844 7873 6548 8

5.2 272

1962-63 8587 8600 6851 CT79.2 400
1965-65 10578 10588 8649 81.7 456
1567-68 11308 11290 9353 82.8 484
1568-69 11943 11836 9397 79.1 527
1969-70 13912 13821 10590 75.1 535

| 1970-T1 14904 14824 10918 73.9 585

Source: Ministry of Rallways

% Eguresgre for broad gauge only.

6. Since the beginning of the Second Five Year Plan, the
low rated freight has been taking larger share as com-
pared te high rated commodities. The rail earnings from
low rated freigzht have increased about 9% and earnings
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from hizh rated traffic have decreased by about 9% between

1956~-57, and 1964-65.

T+ For bylky zoods, railways are an efficient mode of
transpcrt beceuse of large scele economics. The

(contd..
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The above table shows that sizable amount- of
cement is moved by railways. The production of ‘cement
hag increased from- 7844 thousend tonnes in 1560-61
to 14904 in 1970-71. In other words, the production
of cement has doubled'during last decade. The quantity
moved by railways has increased from 6548 thousend to
§397 thousand tonnes. In terms of percentaze, we find
that the production of cement has doubled and the quan-
tity moved by railways has increased by about 60% as
compared to 1960-61 figures. In terms of inter-model
allocation, rall chare throughcut the period varies

between 73% and 83% of the total quantity moved.

We find that in terms of percentazes there are
fluctvations in the gquantity moved by rail. In terms
of absolute fizures, however, there has been a steady
growth in the shsre of rallway in the transbortation
of cement. The fluctvations in the rail movement of
cement can be attributed to the frelght pooi arrangementa,

seasonal pressuvre on raillways and weather conditions.

greater the volume of traffic on rallwsys, the
lower will be the vunit cost. The railway can transport

full wagon loads of gzoodsover long distances at
pnusually-low costs.

8. Acocording to the present freight pool arranzement
the freight paid is Es.34.15 per tonne irregpective
of the distance over which cement is moved. Sc, the

short havlage is preferred by road transport becauge
of its flexibility.



The transportation of cement by railway 1is,
however, increasing in absolute terms. Railways are
congidered efficieanor the transportation of bulk
commodities because of larze scale economics, surety
of delivery and the amcunt of movement ihvolved. In the
case of deterioration of cement due to weather conditiong

also necessitates the vuse of railways than roads.

The vuniformity of freight charges in rallways
transporiation further encourages the use of rallways
for long and bulky haulage9. However, the tendency
for 1ong)haulage is restricted tc some extent by the
distribution control operated by the cement controller.
Control over cement distribution inveclves a simple
mechanism. Each factory is glven a definite market
to sell its productlo. The factory concerned has the
full freedom to sell an& quantity (unless otherwise
specifically directed by the cement controller) without
seeking prior permission from this organisation. Hach
producer c¢an build his network of stockiste within
the marketing zone and plan his movement according

to the needs of the region. The rate of growth under

9. Uniformity of railway frelzht charges irrespective of
distance implieg that the short distance consumers
of cement are discriminated azainst the long distance
consumers. In the latter situations,therefore,railway
transportation ig preferred while in the former case
road transportation is considered economical.

10. The cement distribution control mechanism operates only

on a part of cement movement called stockist category (cont.)
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free sale has been varying from 5 to 15 percent per
annum depending upon the éccnomic activity in each

state.

The determination of market for each factory leaves
limited cholce to a producer. He can supply to different
blaces within a limited area. This avolds a lot of

cross hapls and long movements.

Ti1l 1871, however, existence of new factories
made it necessary that the market for each factory
be azain determined. With the expansion of the old
units and the eiergence cf new vunits it become egsential
that markets be properly allocated to these units to
rationalise movements toc conserve the transport capacity
and to avoid cross movements. The rallways too deslred
some changes in the marketing zone so as to facllitate
the maximum vtilisation of the railways rolling stock.
An elaborate list of the marketing zone of each factory

is zlven in a publication of the cement Controllerll.

The marketing zones determine the pattern of move-

ment of cement. Each factory 1s allocated a specified

or freesale catezory. Under thigs catezory each
producer has been despatchiny his commodity to the
extent of 60 to TO percent of the production.

The second category is known as the reserved cate
gory which caters to 30% to 40% of the total produ-
ction. Under this category come the indendors under
the government and public sector undertakings and

classified industries which consgme cement regularly
and in large guantities.

1l1. Cement Production and Despatches,1971, Office of the

Cement MCAant vAall ~Av ™ NN



market. This rationalises the movement of cemént.

In 1960-61, when sovth was one of major producers

of cement, the movemént of cement wss sometimes as

long ‘as between Tamil Nadu and hssam. Factories in south
supplied cement to Assam. Hoviever, with the dispersed
growth of'cement indpstry such a pattern of movement

has changed and shorter havls are made necessary by the
distribution control. Inspite of the rationalised
movement patter there has been a steady rise in the
‘average movement of cement traffic because of increasing

demand.

The rise in the average movement of cement
traffic,‘therefore, can be attributed tc the imbalance
between the demand and supply in different reglons.
Althcough production units for cement are being estab-
liched 1in every region, the production in these units
ig not suffiéient tc meet total demand. Incfeasing
activity in larze sector involves lsrge demsnd for
cement. Growling investment in irrizstion works, other
public facilities like hospitals, schools etec. and
other industrial complexes require huge amount of
cement. Hence an increase in the average lead of cement.
The followinz table givés'the pattern of the railway

movement according tc distsnce zones.during 1965-66

and 1970-7112.

12. Bhet & Mathur (1967): P.64.
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Movement of Cement Over Different

Distances

Distance  1965-66 1970-71 )
Qty (in % Qty(in %
.million million
tonnesg) tonnes
Upto
500 Kms 6.77 76 .6 10.92 3.4
750~1000 * 0.64 T o2 " 1.23 8.3
Over 1000 "  0.60 6.7 0.87 5.5
Total 8.85 100.0 14 .88 100.0

The above table shows that out of teotal movement

of cemént of 8.85Cmillion tonnes) over different distance

ranges, about 6.7 million tonnes or 76.6% hnvolved move-
ment within & distance of 500 Kms., whlle the remaining
2.08 million tonnes or 23.4% moved over distances above
500 kms. In 1970-71, however, the movement between 500~
750 kms increased to 12.8% as compared to 9.5% in 1965-66.
In the gsame way there has béen an increasé in the cement
moved over the distance ranze of 750-1000 Kms. Curiocusly
enovgh, the movement of cement over the distsnce range

of 500 kms. and less hss diminished to 73.4% in 1970-71
from 76.6% in 1965-66. |

This decline in the short distance movement of cement
' can be because of telescopic nature of freizht rates.

Besides this, the freight pool arrangemenﬁ, ag mentioned
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earlier, also affects the lonz term movement by
railways. This explaing the rise in the long distance
movement of cement and a decline in the short distance

movement of cement.

. The pattern of movement of cement iIs fyrther
revealed when we find that (Table 4) Biher the leading
producer of cement not only satisfies its own demand but
degpatches cement tec 1te neighbours like West Bengal,
Orissa and a large guantity to Assam which wholly
depends upon Bihar to meet its requirements. The fatory
at Cherrapynji in Assam meets only a little portion

of the total demand of Assam. The factories at Churk

in eazstern 1".P. ani the Ra jzengpur in northern Orlssa
despatch some of thelr cement to centres in north

Bihar and South Bihzr respectively. Factories at Khalari
and Satna areas of Madhya Pradesh supply cement to U.P.
while western M.P. zets its svpplies from Chittorzarh in
Rajasthan. Rajasthen, which is another biz producer of
cement, svpplies to its neighbouring states- Funjab,
U.P., Delhl and Madhya Pradesh. But some partsg of

Ra jagthan receive cement from factories in Sikka and

Dwarka in 3ujarat.

Andhra Pradesh svpplies some of its cement to
Maharasghtre and Mysore. Western Maharsshtra's requirements

are mostly met by fectories in Jujerat snd northern Mysore.

+
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Nagpur'region of Maharashtra is dependent on supplies
. from Dyrz district of Madhya Pradesh - its nesrest

neizhboure.

Most of the cement factories are situsted in the
heart of the cgouthern Peninsvla and are equidistant from
the easterﬁ and western coasts. Thelr supplies are,
therefore, radially distributed in Kerala, Mysore and

Temil Wadyp.

A study of movement pattern of cement reveals

some of its important chsracteristicse.

Firstly, it shcws thet the percentageof despatches
of cement By road is steadily gzoing up. There has been
also a larze incresge in the absolute figures of move-
ment by road. Secondly, cement being & bulk and low rated
commodity is mainly trensported by raillweys. Thirdly
the cement despatches by railways are increzsing in
absolute fisures but in terms of percentaze there has
been some decline. Fourthly, we find that there is an
increase in the long distance movement of cement by
railways and a decline in the shcrt distance movement.
An analysis of this shows that it is the freizht pool and
the teleécopic railways charges thét are mainly responsi-
ble focr this. Lastly, we zet @ picture of the surplus
and the deficit areds in whick we find that Bihar, Tamil
Nadu and Rajasthan, with MadbyaAPradesh emerzing, as the

main suppliers of cement.
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CHAPTER -~ IV

ANALYSIS OF FLCOVW PATTERN -~ ACTUAL AND OPTIMAL

Lfter anslysing the patterns: of precduction,
consumption and movement, 1t beccmes interesting to
investizate further 2s to what 1s the optimum pattern
of movement of cement. In the previous chapters, we
have reached the conclusion that with the-dispersed
location of vnite, the long movements and cross hauls
have been reduweed to a great»extent. However, the
demand for ceument has .': risen considerably, making it’
esgsentlal that it be supprlied at reascnable transport
rates. Iu the short run, this cen be achieved by adopt-
ing a commodlity flow in which meximum vese is made of
a2ll the resources thus minimising the costs to the extent
pogsible. In the followinz pages, therefore, an attempt
is made to arrive at.a pattern of moVement in which
distances are minimiced. The study has been carried in
two steps. Filrst, the optimuym flow of cement wasg arrived
at by minimiging thé net tonne kilometres trsvelled to
carry cement. The second step involved finding out the
cost of the cptimal flow and the actval flow in termsg of

freizht charges.

The get of assumptioﬁs tc carry ovt the study
is that the cepacity and demand factors are taken ss
constants. The supply is determined on the basis of

despatches from the producing units and the demand is



determined on the basis of despatches to various
centres. No ilmportasnce is attached to the cost of pro-
dvuection. When the cost of production i1s assumed to

be given, it is the transportation costs that have to be
minimised. Only the movement from factories to demand

centres is considered.

‘Only the svbstitutable type of cement has been
.taken into coneideration. Such types as white and oil
well hardening hsve not been included. So, the factories
like Shahabad, Porbandar, Kottayam snd Cherrapunjl have

been left from the study.

Consumption centres have been analysed regionwise,
based on the planning regions delinested by the Planning
Commissionl. Production centres have been azzrezated

together on the basis of zeographical locations to reduce
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the'number cf orizing along with the number of destinations

to manageable extent.(Table No.5 )

This chapter hss been divided into two svb sections.

The first section glves the methodology used to arrive at

the solution. And the second section zives the analysis of

the stundy.

1. Planning Commission has divided India into 42 micro-
rezions dependinz vpon its natural conditionsg and re-
sovrces potentlals which requires special planning fer
development. For further details, See:

Sen lupta and Sdasyuk (1961)"Economic Regionalization
of Indis, Prcblems and Approsches”" Census of Indla.



PART -1
Methodology:

To reduce the dimensions of the problem to a
manegeéble extent , the number of consumption centres
was reduced to 41 demand centres (Acpendix 4A) instead
of 365 districts (though the study et district level
would have been more informsative). For planning purposes,
Indiz hos been divided intc seven macro reglions. These
are - (i) The North Eastérn region, (11), the eastern
reglon, (111) the north-central regioﬁ, (iv) the
central region (v) the north-western rezion, (vi) the
western reziocn, (vii} the scuthern region. The north
eastern reglon conforme to the states cof Assam and
Nazaland and the Union Territorles of N.E.F.A., Manipur
and Tripura; the easterh region comprises of West Bengal,
Bibar snd Orissa states; the north central coilncides
with U.P and the central region with Madhya Pradeshs
the Western region comprises of Maharashtra and Gv jarat;
the north western rezicn includes Rejasthan, Punjab,
Haryana, J & K and the !'nion Territories of 3o0a, Pondi-~
cherry, Yanam, Andsmen and Nicobar islands and Laccadive,
Minicoy and Aminidiv isiands - Each regzlion is different
from others in its natvregl conditicns and rescvrce

potentials demanding special planning for development.

The demand for these demand centres has been
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taken cn the basis of total despatches tc these centr?s.
Each demand region cdnstitutes of” a nymber of disﬁricts
and the total sum of despatches to these districts

form the total demand cf that region: In the same manner
the total despatches from the factories agzrezated to-
gether zive the total supply from those egzregated

factories.

The central peint in these reglions is czlculated
by takinz consumption figure of each district in the
particular regicn and by measvring the x and y coor-

dinstes of the districts. This is derived from

X = __in Cy

Cy
- ZE)! c
y = .

Cy

where (X, y) 2re the coordinates of the mean centre of
the demand rezion, (Xi’ yi) are the coordinates of ith
district and c; is the consumption of cement in the ith
.district. The values of (X,y) for all the regions have
‘been obtained from this formuia. Thuss the central points
for all the regions were determined by ccmputing the
values of (X, ). This method of finding the central

points is relisticbbecause it is the extent of consumption

thet determines ite point.



' 49

The central point for factories was also computed
like thié. The production of different factories was agg-

regated to find the centroid or the central point.

The distances from these production centres to
consumption centres were measured from the railway maps.
The movement daﬁa ysed in the analysis 1s not the total
movement data. Becsuge of non-aveilabillity of district
wige datea for total movement only freegale despatches from
factories to consumption éeﬁtres was put. Thovgh thls
pute a limitation to the stvdy, the conclusions
arrived at are valid and cen be generalised since this
represents between 50 - 55% of thé total movement.

(Table Nc.6).

Technique of Findinz an Optimal.Solption: . '

The mathematical tools svallable so leong for
findinz an optimal flow was the maxima ad minima approach
of calculus. While the method of maxima and minimawas often
used for the purpose of solvinz a problem formally as a
theoretical exercise, the requirement of continuous
function with a known form and having derivatives was
for practical purposes much more difficult to achievea.

The difficulty associated with defining continuvovs differ-
entiable functions prevents the actval spplication of this

approach 1n most cages. © -

2. Yhosh 2.(1965) "Efficiency in Location and Inter-
reglional Flows". P.23. :
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The recent development of linear programming
techniqueé hasg, however, prévided a computational tool
for tackling such maxima and minima problems where the
maximising and minimising functions and the constraints
are linear, the variables considered atttain only non-
nezative valuyse and the restraining equations can be
formed as equalities or inequalitiesB. The general
framework of the prcblem in linear programming can be

stated as follows:

il 1% Z Z
Minimise (Meximlise) T 5 c1j Xij

subject to Z L
a X
j <

1; 1 1
D s ,
i 1] Xij;a i
T 0
¥

Making vse of the above formylation, a transpor-
tation problem can be solved by simplex algorithm. This
defines a linear programming problem with mixed type of
.constraints (supvly 2nd demand constraints), since
some of the inequalities will be of "less than or equal.
to" type and the rest of the "zrester than or egual to
tyﬁe. Usins the simplex metbod is, however; inefficlent,
since for the transportetion problem the dimension of the

linear programminz problem increases rapidly. Thus for a

%. Loomba (1962) N.Pavl "Linear Programminz".
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problem of 10 origins and 41 destinations, wé cbtain

10+ 41 = 51 inegualities with 10 x 41 410 structural
variables (the unknowns). The total number of.data to be
stored, therefore, ifthe problen 1s)solved by a computer,
i1s 51 x 410 = 20910. The transportation model of linear
programaulng is considered‘bettef?broblems which for few
dimensions is best solved with pen and pencil (becawuse

it entails the manipulstion of only no. of destinations

X no. of origin points).

Transportation model of linear programming hasg
therefore beegifé solve the problem of optimuvm reglonal
flow. This technique is annlied to obtain an optimum
spatial dellvery system for a product which originates
in several centres and has to be digtributed to several.

destinations. The problem may be Brmally stated as

follows:

Let the Jth rezional demand or requirement be
denoted by ry end the cspascity of the ith centre of pro-
duction by ki,.if Xij denotes as before the delivery from

the ith to Jth region and c;, is its sssociated cost, then

Minimise Z Z

subject to
% 11 8%% _
gxij;rj

4. Dantzig,B(1963) "lLinesr Proiramminz and Zxtensions"
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Thie can be explained by the following example.
Supposé'there are three supply vnits gnd four demand unit,

and

we can identify the supply units as Ol, 02

end O

5
5 D3 and D4.
data on plant’capacities; destination requirements and

the demand ynits as Dl, D The relevant

shippinz costs for individval shirpping rouvtes are recorded.

; DESTINATIONSGS orizin
. capécity per
.D D | time period
Dy D, 5 D, P
R c 1 c T c 1 T
: oy 12 13 0 14 o
O H 1 1 1 b
! 1 ) ' ' ' 1
:X.l;]:. I ."’.Xl]:% * & ..‘. ‘X.l];Btl‘lbl'Xl];ltl" "
. c ' c c ‘ c '
. 21 ¢ 22 23 ! 24
0 ] 1 ! 1 1 b?
2 1 1 t 1 -
1:X21 |X22 1 X23 1X24 t
. c 1 C I 1 C !
. 21 32! ! B4t
0 . ! 1 1 1 b
3 WX ’ ? t x 'X ! 3
. . 51 ! v 33 : 34 :
t
:..‘.'Q' Q'..l.O.C‘QI"..Q..OOO"‘.'QOCC!.
Desti- . ! ! !
nation . . ! ! ! !
reguire-, ' a o4 !
ment . d1 ! 2 ' 3 ' 4 !
per . ! ' ! b
time pers ' t ' '
iod .l'0"'..."'......0..'0.0.'.QICCODQQQOI

The transportation model 1like the general linesar
programming model congists of thrée-components, First we
havg to formplate a linear objective function which is
to be minimised. This function represents the total ship-
ning cosi of ali the gzoods to be sent from origins to the
destinations. Second,out of seven linear structural

constraints of the above problem three (one for each row)
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will zive the relaticnship between the origzin capacities
and the gcods to be recelved by different destinations.

These are called capacity constreints.

Requirement cconstraints are the four constraints
in each column which satisfy the relationship between
the destination reguirement and the goods to be shipped

from different crizing.

Thirdly we can specify a set of non-negativity
ccnstrainte for the structural variables Xij . They
state that no negative shioment is permitted. The general
correspondence between a typical linear pro:iramming

problem is thus éomplete.

The three component parts of a transpertation

problem can be written in the following way:i-

Minimise
F(X) = c..X.. .+ € X. +cC. X c X c X <+
11711 "10712 0 13 13+' 147147 %1701
ConX .+ C X +C X 4+ C X 4 C X -+
227227 "23° 23" 24 24 31 31 32 32
c__X X
\ 357537 2473y
subject to
X X 4+ X + X ‘ -
11 T12- 713 14 = by
X + X+ X 4% '
21 22 23 24 - b



+X + X - d

*11 21 31 | 1
- d
12 * X0 T - 2
*13 T3 %33 =,

X +x +X. - 3
14 24 34 - 4,
where

Xijz O; 1:192’5;:]

This transportatiyn problem can be solved by three
steps. The first step involves making the initial shipping
assignment in such a manner that e basic féasible sclution
is obtained. This means that m+n -1 cells of the trans-

portation matrix are vsed for shipping porposes. In the
second step we determine the implied cost associated wlth
the empty cells. The third step ilnvolves determinling a

new and better begic feasible solution.

An initial basic feasible.solution is obtained with
the number of filled up celle equal to m+ n-1l. The initial
optimum solution can be cbtalned by North-West Corner or by
the ¢ ..x minimum cost cell method. The second and third

steps can be carrled out by stepping stone method or by the
modified distribution method. The difference between the

twe is thet the fecrmer principle is carried cut by taking
small loops and in the latter only one lsrge locp is made after
finding the implied cost of empty cells. The optimal flow

pattern obtelined by applying this technique in the present

study is ziven in the cells. The optimal flow computed in this



manner l1g ziven in table no.9.

flow & the optimal flow were obtalned
which the freilzht cost rates ccould be

view the telescopic natwvre of rallway

4t a later stage, the frelght
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charges of the actval
to find the extent to
reduced keeping in

rates. The freizht

rates for some of the reprecentative distances are ziven

below

Distence in Kms.

hates per tonne.

1000

1500

2000
2500

11.70
17.00
21.90
30.80
41.20
51.00
68 .00
84 .10
$6.00

Source: ¥inistry of Rallways

A glance at the rate structure suzzests that ss the

distance increazes, the rates lncrease but 2t a decreasing

rate. This implies thst the relationship between distance

and_EEE,£5E35EE_EEEE§EE_1§—EEEIEEEEEf' Thus a functlon to

reflect a non-linear relationship between the rates and the
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distence

[G]

is postulated as:

Y = ax? 0<Zb<l «..(1)

where

a9
1

transport rates in Rs. per tonne.

distsnce is kilometres.

»
1}

Taking logarithms equation(l) ie written &s

log Y = 1log a + b log x I 6-3.

which is & linear function in loz. Using the data given
above, the fitted least square rezression of log Y on

loeg x will then be

log ¥ = 1.6871 + 0.6734 1log x eeeso(3)
(0.173)

R® - 0.99

The standard errors of thé rezression coefficnets
are given in brackets” . Using equation(3) and the data on
rail mileaze, the transpcrt distsnces between two

rexional points have been estimated and are ziven in

Table No+Te

5. Johnston J.(1960) ™ Econcmetric Méthods”
MeGraw Hill Book Ceoc.ltd. P.48.



PART - II.

Given the regional demarcations and the methodo-
logy as mentioned above, the present study ipcludes (1)
a demand function for each of the 41 regions; (2) a
structuvre of transportatibn costs between all possible
pairs of regions and (3) and s supply function for
- 10 orizinating centfes. The supply and demand functions
are determined on the bagis of freesale despatches from
prodbction centres to demand centres and the transportat-
ion costs 1g determined on the basls of distances

- between the production and the consumption centres.

Salient Fectures of the Movement Fattern of Cement:

A study of cement movement given in Table No
reveals scme interesting fects. It zives vs an overall
plcture of the svpply to and demand of varicus regions
which, tc some extent, zlves vg an idesa of despatches
In cement consvmption. It fuyrther givesuvs an idea of

the development of tertiary and service sectors of

the particvlar region.

Table 6 showing the despatches from various
originating centres in 1971 shows that largest amount
cf cement orisinates in South from Ammasandra (417522
tonnes), Sankandurg (447443 tonnes) and Dalmispuram
(504702 tonnes) while in the northern region it origlnates
from Sawai Madhcpur (713032 tonnes), Chaibasa (454582

tonnes) and Kymore (586511 tonnes). This implies that
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that these originating centres need efficient and

adequate transport to move cement tc consuvming centres.

On the consumption side, largest amount of

cement was consumed by Tamil Nadu (1392 thoysand tonnes),
Andhra Pradesh (1145 thovsand tonnes), U.P.(1570 thou-

sand tonnes) Gujarat (1370 tonnes) Mahsrashtra (1874
thoussnd tonnes), West Benéalv(542 thousend tonnes) and Punjab
(724 thoussnd tonnes) comes in next order. Among:. these
states, Temil Nadv and Andhra Pradesh prodvce sufficlent
cement to satisfy thelr demand. But U.P. , Maharashtra

and some other small states do not produvce significant

amcunt of cement.

& more elaborate idea of the cement ccnsumption

and prodvction can be hed from Table No. 4 . Ve

find that the eéstern,western and souvthern zones sre
sﬁrplus in the produvction of cement while only north

zone is a deficit zone to the extent of 1786 thousand
tonnes. Among the states Maharashtra in 1971 had a deficit
of 1410 thoussnd tonnes, VWest Benzal 843 thousand tonnes,
~Punjab 726 thousand tonnes, Delhi 634 thousand tonnes

and Kerala 561 thoysand tonnes.

fmong the surplus states in 1971, Madhya Pradesh
had a svrplus of 1504 thovsand tonres, Tamil Nadpl406

thousand tonnes, Bihar 684 thousand tonnes, Mysore 664
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thousand tonnes, and Andhra Pradesh 468 thousand
tonnes. The other surplus ststes are Origsa (329
thousand'tonneS); Jujarst (296 thousand tonnes), Haryana

(74 thousand tonnes).

To mentibn zohe-wise we find that west zone
had a suiplus of 317 thousand tcnnes, east zone had
%2 thousand tcnnes, and south zone had 1934 thousand

tonnes.

This glves us an overall pictvre of the linkage
pattern et staste level. &t state level we find that
Maharashtra, West Benzal, Delhi, Punjab, Chandligarh,
Kerala, Himachal ?radesh are the deficit sgstates while
Tamil Nedw, Madhya Pradesh, Blhar, Orissa, Jujarat,
Andhra Pradesh, Mysore and Haryana are the svurplus.
Imder such conditions a linkaze pattern emerges in which
these svrplus states supply cement to deficit states and

the strenzth of the links depends upon the extent of the

surplus.

By studyinz the data of cement consymption, we
gzet an insizht into the development of tertiary and
service sector of these states. Table No.4 gives us an
idea of the cconsumption level of cement in l§7l in
different states. Maharashtra (1875000 tonnes) Tamil

Nady (1392000), 3vjarat (1370000 tonnes) hndhra Pradesh



(1145C00 tonnes) have the hizhest level of cement ccn-
suvmption. These states with hizher cement consumption
have big irrigation projects, industrial coumplexes and
multistorey complexesgs. These stateé hzve such industrial
towns 1llke Dombay, Pooné, Madfas and Bangalore etc.

The states like West Zenzal (843000 tonnes),
¥ysore (872000 tonnes), Punjab (726000 tonnes), Delbi
(634000 tonnes) also cconsyme high levels of cement. Thus
we find that lsrge quentity of cement is consumed in
these indystrial towns which isvfurther confirmed by
a8 syrvey made by jovt.of Indis in 1965. The survey
reveals that most indvstrialised states in the country
are those mentioned zbove, tozether accounting for 64%
of the faétories reporting data, 66% of the productive
capital employed ,72% of the employment, 76% of the valves
of output and 77% of the valye sdded by manufzcture.
The report further discloses that these states are
high svpply 2nd demand potentials for all azricultursl
and indvstrial zoods becéuse of th=lr indvstrisl develop-

ment and hirher per capita income.

The other side cf the picture‘shows that cement
conspaption is loﬁ in Crissa (332000 tcnnes), Asesam
(251000 tonnes) ani Jammy énd Kashmir (119060 tonnes) .
These are the sistes with‘less-develoﬁed tertiary and
service sector. In 1965, the industrisl activity in

these states accounted for 36% of the reportinz units,



34 of the productive capital employed, 28% of the total
employment}.24%~of the velue of output and 23% of the

valye added by menufacture.

Thys, an analysis cf the data revezlg that there
are few concentrsted large cement vnits which cater tc
most of the demand. The small vunits satisfy the local
demands and send despatches to short distances only. The
concentration of cement ynits is mostly in soutn Biher,
Madhya Predesh and Tamil Nadw, thouzh other states too

have a cement' plant.

A glsnce at Table No. 8  shows that cement prod-
veinz vnits in Bihar (&shoka,Rohtas,Jeple, Khaleri, sindri,

Satna, Dall, Banjari and Churk) tozether supply cement

ct

o 15 demand rezions comprisinzg of districts in Assam,
¥West Benzal, Orissa, Zastern Madhya Pradesh and some
places in central Maharashtrs. The hizhest quantity is
sent to lower, ezstern and western ganza plain which
inclvdes the districts like Hoozhly, Howréh, Kanpur,

ILvcknow, Meerut, Veresnssi, Allahabzad etcec.

The following table gzglves an idea of the total

supply from these units.

Producing uynits Ly Despatched in tonnes.

1. Fehtas,Ashoka,Japlsa,Khalari,
Sindri,Satna,Dalla, Banjari, 1193300
Churke.



Producing units &ty Despatched 1in

tonnes
2. Chaibasa,Mandhar, Jamul, "~ 854700
Rajzangpur,Bargarh.
3. Bhupendra,Délmia Dadri 245400
4, Lakheri, Madhopur,Bammore. 403500
5. Chittorgarh,udaipur. - 238800
6. Sevalla, Ahmedabed,Sikka, , 812600
Dwarka,Ranavav
7. Chgnda,Renagundam, Mancherial, 468700
Sevree.
8. Wadi,Macherla, Bugziuzpalli, c24600

Vi jawsda, Kistna,Bazalkot.
5. Bhedravati, Ammasandra. 168600
10.8ankaridurz, Karvr, izduvkkarai,

Dalmizpyrem Alangvlam, Tulvka- 1311600

\

Total , 6621800

This supply from these ynits is sent to various
places, sometimes in very small amovunts. These linkages,
are not always economical. Socmetimes, very small amount

1s gent over leng distances which is obvious from the

table No. 8 .

An estimate of total tonne kilometres was,therefore,
~made in the actval flow pattern and compared with the
net tonne kilomctres travelled under the optimal flow
pattern. ihe optimal flow has given us & new comsvumption

area for each producing unit. The supplies to these centres

is made at redvuced kilometres.
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Comparigson of the actyal sid optimal flow pattern.

1. In the actual movément of cement we find that
producing bnits like Fohtas, Ashcka, Japla, Khalarl and
Banjari in western Bihar, Churk and Dalla in eastern

U.P and Sindri from eastern Bihar supply cement to areag
in Assam, West Benzel, large psrts of U.P and Hadhya
Pradesh. The quantity supplied was abcut 284000 tonnes
in some cases and in others it varied between 1500 ard
1300 tonnes. However, in the optimal flow, the linkage
pattern established zivesus a different type of
movement.. The above mentiocned factorlies suvupplied to

15 conspminz rezions in the sctusl flow pattern. The
npmber of linkazes has been redyced to 6 consuming
regions like western snd ecsstern Madhya Fradesh, western
and eastern Ganges plain and some parts of Bihar, west
Benzal and Orissa. The.amount supplied varies between 16300

tonnes to 333400 tonnes.

2. The producing vnits like Chaibasa in South
Bihar, Rajgangpur and Sargarh in Western Orissa, Mandhar
and Jamul in Madhya Pradesh svpplied cement to Assam,
West Benzal, Orissa and Bihar, Jammyp and Kashmir and
even to scme parts of Mabaréshtra. The gquantities
supplied are sometimes as low as 700 cor 800 tonnes.

In the optiﬁal plan, the number of linkazes has been

redvced to 1l as compsred to 25 in the actval flow.
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The linkage pattern in the optimal is that producing
ﬁnits supply cement to Assam in larger amouynts thus

satisfying their whole demand.

3. In the case of producing vnits of Bhupendre

and Dalmia-Dadri, total supply was 24500 tonnes. This
supply wae directed towards © demand regions consisted
of districts of western gange plain of U.P, Punjab, Raj-
asthan asnd the Bombay rezlon. In the case of some links
the supply is as less as 300 or 400 tonnes while the hizh-
est amount supplied is 194000 tonnes. In the optimal
flow, however, the total number of linkages 1s reduced
to two. The quantity supplied in one case is 240200
tonnes and in the other 5200 tonnes. The linkazes are
established to the districts Punjab and Haryana and

tr=2 Himachal Pradesh and Jammy area of Jammp and

Kashmir state.

4, . The producing units of Lékheri,Sawai:Madhopur

in Ra jasthan and Banmore in Madhya Pradesh supply to 14
demand rezions consisting of some districts of Bihar
eand Orissa, U.F., Punjab, Haryana and Rajasthan.

In the optimzl flow pattérn, the nvmber of linkesges

ig redvced to 5. The demand reglions svpplied are dis-
tricts of U.P., Himschal Pradesh, eastern Rajesthan

and Delhi. The amount svpplied varies between 11900
tonnes to 165300 tonnes.(Table No.9)
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5. Chittorgarh and Udaipur in Rajasthan svpplied
to O demand regions of U.P., Rajasthan, Delhl and Punjab.
In the optimal flow pattern, the number of linksges 1is
reduced to % and the places supplied zre Punjab glain,

Delhi and western Ra jzsthan.

6. ‘The producinz vnits of Sevalia, Ahmedabad, Sikka,
Dwarka and Ranavav in Gvjarat supply a total smount of 811000
tonnes. The number of demand rezione to which it caters

is 8. It supclies to western Madhys Prsdesh, Punjab,

Haryané, Delhil and western Rajasthan and Gujarat. In

the optimal flow, the places gerved by these factories

are Western Rajosthan and the Jujarat area.

T In the case of Chanda in Maharashtra and
Mancherial and Ramagundam in Andhra Pradesh, the demand
units served are Vestern and Central Madhya Prz=desh,

- Punjeb, Heryana,Maharashtra and some aress df Jvjarat

and &ndhra Pradesh. In the optimal plan, however, the
pattern of linkagesg ig different. In the optimél,flow the
places served are Delhi, ZEastern Maharashtra and Andhra

Pradesh.

8. The produvcing unite of Macherla,Kistna,Vijdywada

2
Bugzmapalll in Central and kestern Andhra Pradesh and
vadi and Bagalkot in Mysore served Maharashira,Andhra
Pradesh and Tamil Nadu, some areas of Kerala. Small

amoynts are sent to as distant places as Delhi,QOrissa
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and Kashmir. In the optimal flow, the plaéces serves

are Bombay area, some ofltbe Maharashtra districts

and a part cf Gujarat area.

S. In the case of the prod;cing units of Bhadravati
and Ammasandra in Mysore, the places served are Punjab .
and Haryena districts, Maharashtra,Mysore, Kerala and
gsome districtes of Temil Nadv. In the optimal plan the

places served are the ccastal p2rt of Maharashtra,

Himachal Pradesh snd some districts of Tamil Nedu.

10. The producing vnits of Sankaridurg, Karur, Madv-
kkarail, Dalmlapuram, Alangvlam, Tuluvkaepattl and Talaiyuthy
in Tamil Nadu‘served Punjab and Earyana,Delhi,Himschal
Pradesh, QOrissa, Bihar Meharashtra,Tamil Nadu, Kerala
Andhra Pradesh. In the optimal flow the lonz hauvlages

have been reduced ani the places_sérved are some of the
districts of Orissa, Punjab and Haryans, Huge quantities

are supplied tc Tamil Nedu, Andhra Pradegh and Kerazla.

~The optimél plan, therefore, zives us a pattern
of linkazes in which the lonz havlazes 2re redvced. If,
sometimes to satisfy the demand factors, long havlages
heve to be maintained, the supply is considerably red-
veced . Maximum quantlity i1s sent on short distances. A
~total reduction in the tonné kilometresg travelled by these
~units are given below. The percentaze differénce between »
the optimal and actval flow give us an idea of the savim

done by adopting the optimal flow.(Tebles 10 & 11) -
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Producing Units . Distences over % differerce
which cement 1is between the
carried from these Aactual &
units Optimsl flow.

Actual Optimal

v

1. ﬁohtas,éshoka,Japla,
Khalari,Sindri,Satna 11842000 9866600 16 .68
Dalla,Banjari,Churk.

2. Chalbega,Mandher,Jampl,

Ra jgangpur,Baragarh. - 12153%200 §236300 24.82

" %. Bhupendra,Delmia- 935800 746600 © 21.22

ﬂadri . . ’

4. Lakheri,¥adhopvur, 2744200 2131100 22.34
Banmore. '

5. Chittorgarh,jdaipur. 2057200 1600200 22.21.

6. Senalia,Ahmedabad, 3781300 3096300 18.12

Sikka,Dwarka,Ranavsav

7. Chanda,ramagyndam, 35%0400 2085600 42 .55
Mancherial ;Sevree.

8. Wadi,sdacherla,Bugzin
apalli.,Vi jaywada, 7641900 6500000 14.94
Kistna,Bazalkot.

9. Bhadravati,Ammasandra.17837800 1092400 382.51

1C. senkaridvrz,Karur,
Madhvkkeral,Dalmia~-

puram,ilangylam, 18864200 17589000 - 6.76
Tulvkapatti Talaiyy

thu.

Total 63828000 53851100 15.64

In the above'table, we find that there has been
a total redvction of 15.64% in the net tonne kilometres

travelled in the optimal plan.
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The variations in the tonne kilomeires covered
by suppiies from different ynits is between 6.76% to
42 .55%. So, the optimal plan zivesus a normative
pettern of flow for cement, which, 1f edopted, will

reduce the tonne kilometres covered considerably.

Difference of freizht charzes in the actysl and

optimal flow.

A clearer ides of the differences between
the optimal flow and the actual flow is further made
by converting the tonne kilometres into freight charges
by railway. Althouygh theré ie & freizht pocl arrangememnt
for cement decreagse 1In freizht rates in some case will
also bring down the pooled prices. The following

table gives an idea of the reduction in freizht cherges

1f the optimal flow 1s adopted.

Producing centres from Freizht charged % difference
which commecdity is moved for moving cement

(in Rs.)

Actpal Optimal

flow flow

l.Rohtas, Ashoka,Jdapla,

Khalari,Sindri,Satna, 592381.64 523381.04 11.60
Dalla,Banjari,Churke.

2.Chalbasa,Mandhar,Jamul, _
Ra jzangpur,Bargarh. 468684.86 394207.56 15.90

5.Bhypendra,Dalmia-dadri 64140 .37 56310 .02 12.30
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contde..

Producing centres from Freight cherzed A differ
which commodity is moved. for moving cement ence

(in Re.)

Actval Optimal

flow flow
5. Chittorzarh,Udsipur. 108454.78 92433.54 14.30
6. Sevalia,ihmedabad,Sikka,

Dwarka,Ranavav. 240036 .73 306676.67 22.00

7. Chanda,Ramagundam, 341951.90 125254.97 63 .40

Mancherial,Sevree.

8. Wadi,Mscherla,Buggina- 404760.48 253464.14 37 .40
palll, Vijaywads,Kistna
—==== Bagalkot.

S, Bhadravati,Ammasandra 356G82.69 64222, 42 82.10

10. Sankaridvurg,Karur,Madukka-
- rai,Dalmiapuram,Alangnlam,
Tulukapatti, Talaiyuthu. 753202.90 752546.91 .20

Total ' 3482353.10 2702163.52 21 .67

The above table shows that there will be a decrease
in the freigﬁt charges paid if the optimél flow is adopted.
There is & reduction of sbout 22% in the optimal flow os
éompared to the actval flow. We can see the difference bet-
ween the freight éharges of actval flow and that of optimal
flow. In Table Nec. 7 _ an elaborate idea is ziven of the
freight rates paid over different hauls. And Table Nos. 12413
gives vs the total freight rates charged for different

amount of cement moved.
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CONCLUSION

The present study was undertaken to analyse the
spatial variation in the‘production patterns in the
movement of cement and finally, to obtain a pattern.
of movement which would involve the minimisation of
distance covered to carry cement. Availabi}it& of
limited sovurces make-it esgentisl that a pattern of
linkages, which minimises the distances, shovld be
established. With prodgction patterns and consumpt-
ion patterns as giveh in the shert run, it is the
linkage pattern, which can be made efflicient for
vtilising the resources to the maximum. Cement hes
pooled'prices and the marketing zones for each
producing vnit is determined by the cement contro-
ller. In suvch conditions, therefore, it 1lg only the
pattern of movement between these producing centres can
be mede efficient in the short run. The main findingas

of the study are symmarized below.

1. In case of cement, there has been a distinct
gshift in the spatisl psattern of production with the
increasing industrialization and the resulting economic
growth. During 1950-56, the ceument industry was located
sporadically near the limestone reserves. Due to lack
of overall planning strategy-both sectoral and regional-

the locational pattern was not optimal. Moreover in the
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initial stazes the locational divisions are guided by
least cost principle particularly of production. However,
by 1971, the locational pattern of cement industry has
acquired o distinect spatlal pattern. There have emerged
certain core areas of production, e.g;, central and
western regionsl . Generally, emergence of more than

one core area and the homogeneous nature of a éommodity
reduces intra-regzional flow. Howéver, in cage of cement,
the demand has risen so fast that both the intra-regional
and inter-rezional flows have zrown in magnitude. With
increasing economic activity, cement'assumes a greatér
importance for use in developmental programmes. In
developing economies, a rise in income ofteh leads to

an increage in the exﬁenditure on construction acﬁi-

vities, especislly for residential purpcses.

2. The pattern of prodvction and svpply ls always
dynamic and the differential psttern of demand owing
to the differences in the patterns and levels of regional

development bring out ccmplex patterns of inter-regional

transactions.

3. The cement industry being mestly raw-material

oriented; we find a pettern of location of cement industry

1. Gidadhybli and Bhat (1971) "Economic EReglons and
Rezlonal Flows, A case study in the flow patterns
and trends in the gelected commodities in India".
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in which factories are close to limestone quarries. Only
in case of a few plants like Dalmia Dadri 1in Haryena,
Kottayem in Kerala, Sindri in Bihar and Dwarka in

Gy jarat the raw-material used is different, and these

therefore are not located close to limestone mines.

4, The locational patterﬁ of cement industry
hasg changed over last two decades. Previously 1t wes
the scurthern region that dominated ﬁhe map of cement ind-
ustry. However, recently the central reglon, inclgding
Madhya Pradesh and Bihar are emerging as the maln

suppliers.

5. The congumption pattern indicates that the
states’of Maharashira and VWest Benzal and the unicn
territories of Delhi and Chandigarh consume cemént in
large amount. These states which are highly industrialized

have a developed tertiary and service sector.

This pattern cf consumption and production
determine the pattern of movement of cement. Cement 1is
transported from suvrplus to deficit states. Sometimes,
gseveral factories are concentrated in one region like
Bihar and Madhya Pradesh. In such cases, to meet the

demand the svpply from suvch reglons is sent on long

hayls.

A stvdy of production pattern, consvuption pasttern

and distribution pattern has given an idea of the psttern
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of links. With the former three situations as constant,A
only the linkage pattern can be made moré efficient.

In this study an attempt was made'to see how far the
linkege pattern be rationlized sc as to reduce the dilstance

covered.

6. In the ratlonallzed linkage pattern, the long
haulage 1s reduvced. Factories in North Bihar previously
vsed to suvpply cement to Assam, but in the rationlized
flow pattern the factories in South Bihsar supply cement
to Assam. In the same manner long haulaze from factories,

in the North to places in the Scuth i1s reduced.

T. This study in the locational pattern of
productioﬁ,Asupply and inter-rezlional flows should be
fegarded only as a first step in assessing the extent
of anomaly that is likely to be present in inter-regional
trahsactions. The principle is that in the long run,
economic rezionallization brinsgs about a reduction in
long havlage of goods. Thig study has approached the
problem only from a sectoral point of view. Similar
studies of important commodities involving long hauvlage
would be of valuve 1n further testing the results of this
study. For example, what is considered as an eptimal
flow pattern or linkages between reglons may not be
practicable in all the sityations because of the possibili- .

ties of tranmsport bottlenecks along the same routes which



are involved in inter-regional flow of several commo-
dities. The pattern of flows along different rouvtes
would be'complementary for this purpose even though the

distance calculation makes use of the routewise flow.
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. PLLNNINZ REZIONS OF INDIA

MACRC REZICKNS

MICRO RiGIONS
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DISTRICTS

1.North-Easgtern
Reglon

2. Eagstern Reglons

a)Upper Brahméputra
vValley.

b) Lower Brahmaputra
Valley

¢)Mineralised Platean

Aggam Districts
Lakhimpur.Slbsagar,Darrang

Nowgong .Kamrup,Goalpara.

taro Hills and United
Khagi and feintia Eills

d )Eastern and Northern United Mikir and North

Bills and Basing.

a) Calcutta Hooghly
Area.

b) Damoder Valley
area.

Chota Nagpur and North

ern.
¢) COrissa Plateaun.

Southern Hills and

Plateang of Orissa

d) Lower Ganza Plains

e) Including “deltas
and coactal areas.

Cachar Hills and Mizo
Hills and Cachardistrict
and Nagaland. Union
Territories ~Manipur,
Tripvra and NEFA.

West Benzal Districts

The whole of Calcutta and
Howrah .24 Parganas and
Hooghly districts inparts.
Bankura,.urdwan,Hooghly
and Howrah districts

in parts.

Bihar Districts-

. =1,Dhanbad,Hazaribagh.

BiharDistricts - Ranchi
FPalamau, ;aya,bhahbad,
Singhbhuym, Santhal Parag 3anas
and Southern Dart of
Menghyr.

Origsa Digtricts-
Sundarzarh,Keon jhar,
Mayuwbhanj, Dhenkanal,

Sambalpur.
Vest Benzal Districts-

Purvlice.

Crissa Digtrictg-
Bolanzlir,Boudh Khondmals,
Kalahandi, janjam and
Korapyt.

Bihar Districts- Champaran
Saranand Patna,Mvzaffarpur
Dherbanga, sionzhyr,Bhagal
pur, Saharsa and Pyrnes
districts.
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DISTRICTS

J.Northern
Region

Der jeeling Hills
and Duars area/
Sikkim.,

a) Norther Himsla
yan Area.:

b) Western Ganga

Flain

c) Eastern 3anza
plain

West Bengal Distritks-
Jalpaizuri (excluding

Duars areas), Cocch Behar,
¥est Dinajpur, Maldsa,
¥Murshidabed, Nadia,24 rar
ganas,Howrash (excluding
indvstrial Hoozhly rezionj,
Birbhum, Midnapur.

QOrigsa Districts-
EBalesore,,Cuttack znd Puri.

West Benzal Distrits -
Dar jJeeling znd Northern
frinze of Jalpaiguri
district (Duvars area)
and Sikkim)

Httar Pradesh Districts

Tehri zarhwal, farhwal,Almora
s Dehradun Nainital,trttar
Kashl, Chamoli and Fitho-
ragarh.

nttar Pr:desh Districts-
Saharenpur,Mugaffarnazar,
El jnor, Meerut Eunlandshahr,
Shah jahanpur, Kheri,Sitapur
Hardoi, Moradasbad,Rampur,
Bareilly, Pilibhit,Lucknow,
Unnac Kanpur Fatehpvur,
Banda, Hamirpur, Jhansi,
Jalaun, Etawzh, Mainpuri
Ferrvkhabsd, Etah,Sudayn,
Mathyra, 4grz and Aligarh.

Uttar Pradesh Distritts-
Bahraich, Gonda,Rastl, forakh-
pur, Decria, Bhallia,izam=-
zarh, Felzabzd,Bara.Banki
hee-Bareli Sultenpur,Pra
tapzarh, Jaunpur, jhazipyr,
Varansi,¥irzapuvr end 4lla-
habad.
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MACRC REilONS MICRC EZZIONS

DISTRICTS

4.Central Rezlons a,Eastern Madhya
Pradesh.

b)Western Madhya
Pradesh.

¢) Bastar Ares

c) Central Xadhya
Pradesh.

o)
g

5. North Western
Region

Funjab.Plain

b) Delhi.

¢, Western Raj.

d) Fastern Raj.

Madhya Fradesh Digtricects

Durg,Raipur,Balagzhat,
Mandya,Bilaspur,Ralzarh
Surguja, Shahdol.

Betvl,Hoshangabad,

HBast and west Nimar,
Dher,Jhabva,Indore,Dewes,
Sehore,Rglsen,Narsimhapvur,
Sagar,Vidisha,>una, Shivw
puri, Morens,Zwalior,
Bhind, Dalia,Rajgarh,
Shajapur,Ujjein,Rattlam
and Mandsauyr.

Bagtar.

Tikamgarh,Chhatarpur
Panna,Satna,fewa,Jabgl~-
pur, Damoh, Chhindwaras
Seonl, Sidki.

Punjeb and Haryana Dist.
Rehtak,3urgacon, fahender
zerk, Higsar, Bhetinda
Sanzruvr,Karnal, £mbala,
Patiala,Ludhiena,Jullundovr
.Ferozpur, Amritsar,
Kapurthela,Hoshiarpur,
Gurdasgpur.

Delhi Unicn Territory
(Delhi Metrecpolitsn City

and its svrrounding rural
areas).

Rajastban Districts.

zéngenagar,Blkaner,jaisal
mer,sarmer,Jalor,Pali,
Nagavr,Jodhpur,Chury,
Slrohi.

Hajasthan Distrits-

Alvar,Bhsrstpur, Sawai,
Madhopur, dJaipur,Torvk,
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MACRO REIZIONS

MACRO REGIONS DISTRICTS

6.Western Region

Slker,Jhunjhunvy, & jmer,
Bhilwars,fundi,Kota,Jhalswa
Chitorgarh,Jdipur.Dungarpr
and Shenswara.

e/Himalayan Fills Jammy and Xeshmir

f)

b)

c)

a)

e)

ircluding 'Duyn' excluding Kashmir Valley
areas. - and its surounding hills

gnd Himabal Psdegh Distt.
- Chamba,Bilsspur,Mandi
Mahasy, 8irmur,Kinnaypr,
Kangra,Llahapl and Spiti
and Simla.

Kaghmir Valley Jammy and Kashmir Distt.
and its
surrovnding Srinagar,Anantnag and
hills. . Baramypylla.

/) Bombay city and Maharashtra Digtt.

its conurbation liaharashtra Distt-Ireater
Area. Boubay and Thana.

The intervening Maharsshtra Distt.-Nasik
area along the Jalgaon,Dhulia,Byldhana,
rallway between Akola,fmravali.Vardha,
Bombay and Nagpur &and Nazpur.

Coastal part of Maharashtra Distt. Kolaba
Maharashtra South and Ratnaziri.
of Bombay City. - :

Western Maharshtra Maharashtra Distt.-

mainly w.Ghat Poona (nortnysatars,san-
and Platean Area.gli, Kolhapur and
Sholapur.

Eastern Msharashtra Maharashtrs Distt.

Bhandara,Chanmia,and
Yeotmal.

f)Central Maharashtra Maharashtra Distt.

Ahmednagar,Aurangabad
Csmanabad,Parbhani,
Nanded and Bhir.
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MACRO REGION

MICRO REGIONS DISTRICTS

T +.Southern
Reglon

gujarst Disttis.
&) Gujarat Plains Ahmedsbed ,Kslra,Sabar
. kantha,Panchmahals,
° Barods,Broach, Surat
and Danzs;Daman and Diwu
Dadra and Nazar Haveli
Union Territory.

h) Saurasghtra Gujarat Distts.

i Jamnazgar,Bhernagar,
Junazadh,Ra jeot, Amreli,
Mehsansa,Banagkantha and
Div Union Territory

1) Kutch Gujarat Distt.
. KUtCho

a)Coastal Plain Andhra Pradesh Distte.
of Andbra Prad. East.Godavari,West Jod-
avari Krishna,Srikakylam,
Visakhapatnam,Guntur
and Nellore.

b) Telangana Area Andhra Pradesh Distts.
Adilabad,Nizamabad,Kari-
mnagar,Medak .Waranzal
Hyderabad,ahbubnazar
Nalgonde and Khammam.

¢) Reyalaseema Ares_Andbhra Prodesh Distts.
Chittor,Anantpur,
Cuddapah and Xurncol.

d) 'Sovth Central Madras Distts. Maedras
Indvstrial Area North &rcot, Chingleput,
Salem, South Arcot,
Colmbatore,Madyrai am
Tiruchirapaslli.

Mysore Distts.-
Banzalore,Kolar,Mysore
and lMMandya.

e) Sovth Eastern Madras Distts.
Coagt:

Thanjavar,Eamanathapn
ram, and Tlrruneveli
Distts exclvding
K11l margins.
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ACRO REGIOKS FICEQ REZIONS - DISTHICTIS

f)4nnimalai,Cardamom Mysore Digtts.
-and Nilgirl Hills Coorz,E11l part of

Mysore.
Yadrag Digtts.
Nilziri Eillpart of
Medavrai,Hill part
of Tirunelveli and
Hill pert of Kanya
Kumari .

Kerala Distts.

Hill part of Trichur,
Ernskvlam,Kottayam,Quilon
and Trivandrum.

z) Vestern Coast Kerala Distt.s .

Part of Trivandrum Quilon,
Kottayam,Trichur,Ernakylam
and almost whole of Allepp
ey, Kozhikode,Palzhat and
Cannanore.
Mysore Distts. Cosstal
pert of North Xanares,and
South Kansra,KaenyaKvmari
Distts. of #Madras the west
ern half of the union

. territory Joa and Mahe,

h) Mained and VWestern Mysore Distt. ~Chikma
“rghathres. 3alyr,Shimoga,East part
, of scuth Kanara end V¥.
Coorz.vnion territory
east part of Zoa.

1)Maidan Area Mysore Distt.Bidar,
Julbarga, Bi japur,Selgaum,
Dharwar,Reichpr,Bellary,
Chitradvrga and e Tumkur.

j)Islang Andaman and Nicobar Islang
: Laccadiv,Minicoy and
Amindivi Islands.

Source -
Sen Gupte and Sdssyuk,

s

aconomic Reglonalization of India,

-Problems and ipproaches" Gensus of
Indiza 1951.



ﬂfpwob’f- B | | ‘ TABLE NO, ] - o | L

Statewise Distribution of Cem ment Factories in Indig - _195]. 7 2
o - (Capacity and Production in '000 tonnes)

§ B 1950-51 ? 1955-56 ? 1960-61 § 1965-66 § 1970-71
States % No. § Capacity éProduction é No. é Capacityg Production _% No. é Capacity g Production g No. g Capacityg Production §'No.§ Capacityé Production
Andhra Pradesh 2 189 147 2 189 210 | 5 960 _ 729 5 1213 1092 6 1926 1613
Assam - - - - - - - - - 1 84 76 1 g4 - 75
Bihar 5 922 833 6 1116 820 7 1914 1422 7 2114 1903 7 2408 16007
Gujarat 3 337 294 4.7 692 647 5 1109 994 5 1901 1712 6 2447 1666
Kerala 1 51 47 1 51 56 - 1 51 53 1 51 46 1 51 40
Madhya Pradesh 2 410 424 2 . 410 . 442 3 894 781 4 1829 1646 5 2730 2130
Tamil Nadib 3 647 631 3 635 .;09 4 1233 1186 6 1958 1762 7 3412 2798
Maharashtra - - - - - - - - - - - - 2 400 465
Mysore 2 326 223 | 3 560 435 ' 3 877 758 4 1103 993 5 1677 1536
Orissa - - - 1 165 193 1 371 373 2 771 694 2 797 - 661
Punjab 2 342 305 2 370 348 2 645 640 2 645 681 2 545 496
Rajasthan 1 - 225 261 2 525 536 _ 2-- 1184‘ 1091 3 1385 1247 4 1966 1399
Uttar Pradesh - - - 1 231 .175 _ 1 235 217 1 475 428 2 907 426
West Bengal - - - ' - - - - - - - - - - - -
Jammu & Kashmir - - - - - - - - - 1 20 18 1 - 1058
Himachal Pradesh - - - - - - - - - - - - - - -
Total 21 3449 3165 27 4944 4571 34 9474 8244 42 13549 12197 51 18950 15393

Source @ l. Ministry of Industrial Development

2 Rhat R Mathur "Cement Industrv - A case Studv" 1967
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CEMZINT FACTORIES USING RAW MATEZRIALS OTHER THAN LIMESTONE

Col.3,4 Bhat & Mathur "Cement Industry -

A case study" 1967 P.1963.

1

Col.5e. =

Office of the Cement Controller 1971.

si. T Period of Materials Prod. in
No. Location establish nsed Tonnes
’ ment 19710

le. Dalmiz Dadri Pre 1951 Kankar 157010

2. Kottayam Pre " Sea-ghell 39546

S Dwarka. " L Sea=-gand 282885

4. Bhadravati. " " Blast-

o Furnace 91123

slag.

5. Sindri 1851~56 Fertilizer 260384
sludge

6. Chaibasa 1656-61 Blast

‘ Furnace 454000

slag.

7. Jamuyl 1661-66 " 741300

Scurce:

Cement Froduction and Despatches"
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TABLE - 3
PRODUCTION OF CEMENT _ - 1950 - 1971
| 3 ( 1n '000 tonnes)
gl. 1950~51 1960~61 196§-7d 1970-71 1971-72
(o}
l. Banmore 65 63 73 68 63
2. Bhupendra - - 314 308 299
- 3. Chaibasa 204 276 362 447 454
4. Chanda - - - 101 255
5. Dwarka 162 252 312 294 283
6. Jamul - - T41 T49 741
7. Khalari 75 113 113 110 87
8. Kidna 87 253 159 223 209
9. Kymore 359 474 603 530 590
10. Lakheri 261 336 339 299 256
11. Madukkarai 282 293 332 364 321
12. HMancherial = 182 294 282 297
15. Porbandar 31 12 182 153 168
14. sgevalia - 181 221 184 216
15. shahbad 165 498 486 487 517
16. Sindri - 277 284 299 260
17. Wedl - - 205 286 310
18.. Alangulam - - - 76 275
19. Bhadravati 58 80 83 80 91
20. Cherrapynji - - 69 55 T4
21. Bargarh - - 202 243 264
22. Churk - 217 390 353 342,
2%. Dalla - - - - 84
24. Mardhar - - - 52 183
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TABLE - 3 (Contd...)
Si. | ,
No. 1950-51 1960-61 1969-70 1976-71 1971-72
25. Bagalkot - 180 201 218 202
26. Dalmia-Dadri 56 175 208 214 197
27. Ashoka - 137 162 164 190
28. Rohtas 266 291 309 315 326
29.. Dalmiapuram 240 406 524 503 512
30. Japla 254 204 195 144 33
31. Rajzangpur - 373 454 384 398
32. Sawal-Madhopur - 755 887 780 709
33, Ammasandra - - 303 387 415
34, Chittorgarh - - 254 235 252
35. Ramagyndam - 68 165 247 295
36. Satna - 244 591 593 553
37  sankaridurg. - - 484 428 451
38. Talalyuthy 109 450 514 659 - 826
39. Macherla. - T8 176 204 231
40. Vijayawada. 60 150 192 189 306
 41. Bugzinapalli. - - 243 313 374
42, Banjari 34 124 262 272 249
43, Kapur - - 193 200 241
44, Kottayam. 47 53 .43 42 39
45. Ranavav - 168 449 400 415
46. Sikka 101 380 462 517 519
47. Sewree - - 160 166 210
48. Ahmedabad - -- 54 61

64
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TABLE - 3 (contd...)

S1.

No. 50-51 60~-61 69-70 70-71 T71-T72
49 Tylukspatti - 37 192 201 172
50 Udaipur - - - 32 182

Sovrce Col: 2,3 - Bhat & Mathur "Cement Industry,

A case study" 1967 P.54.

Col.4,5,6 - " Cement Production & Despatches"
Pyblication, office of the Gement Controller

fQI‘ 1969: 197Os 1571



TABLE - 4

PRODUCTION & REYUIREMENT OF CHMENT - 1971

17

'000 tonnes
Total
State : Produvuction consumpt Deficit  Surplus
ion

West Zone

Zu jarat 1666 1370 - 296
Maharashtra 465 1875 1410 -
Madhya Pradesh 2131 627 - 1504
3oa,Daman & Diu - 72 72 -
Dadra and (- 4262 3945 - 317
Nagar Havell {
East Zone

| Assam T4 : 251 177 -
Bihar 1600 916 - 684
Orissa , 661 332 - 329
West Bengal - 843 843 -
Manipur - 7 7 -
Nagaland - 10 1@ -
NeE.F.A. - 2 2 -
Tripura. . - ‘ 6 6 -
Total East 2335 2367 - 32
North zone '
Chandigarh - 73 73 -
Delhi - 634 634 -
laryana. 496 482 - 14
Himachal Pradesh - 46 46 -
Pun jab - 726 726 -
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contd..

Total
State ¥ Produyction consumpt Deficit Surplus

ion 'OC0 tonnes
Ra jasthan 1399 458 - 941
U.pP. 426 1569 1143 -
J &K - 119 119 -
Total North 2321 4107 1786 -
South Zone
Andhra Pradegh 1613 1145 - 468
Tamil Naduy 2798 1392 - 1406 -
Mysore 1536 872 - 664
Kerala 39 600 561 -
Pondicherry - 22 22 -
Andeman & Nicobar - 21 21 -
Laccadnes - - - -
Total South 5986 4052 - 1934
Frand Total: 14504 14471 533 -

Source: Publication " Cement Production and Despatches, 1971"

Cement Controller.



TABLE - 5

Factories Azaregated Tozether to Form One Producing Upit

Production Production
(Tonzes) (Tonses)

ONE |

1 Rohtas 325885 314680
2 Ashoka 190005 164167
3 Jeplsa 33218 143590
4 EKhaleri 87220 109940
5 S1ndrt 260384 298803
6 Satna 553484 593356
7 Dalle 884267 -

8 Banjari 248905 272426
9 Churk 341637 353507
TWO |

1 Charbasa 454000 447120
2 Mandhar 182537 52424
3 Jamul 741300 749350
4 Rajganzgpur 397657 383554
5 Barzarh 263558 243057
THRER

1 Bhupendra 298607 306165
2 Dalmisa Dadri>197010 214198
FOUR

1 lakheri 255800 299000
2 Madhopur 709639 780083

63200 67600

3 Banmore




TABLE -5

contd..

FIVE
1 Chittorgarh 251525 234593
2 ydaipur 182359 31658
SIX
1 Sevalia 215995 182756
2 Ahmedabad 64499 60710
3 Sikka 519403 516839
4 Dwarka 282885 204425
5 Ranavav 415542 4000418
SEVEN
1 Chanda 254000 447120
2 Ranagundam 294830 247120
3 Mancherial 296885 281650
EIGHT ,
1 Kurkynta 310405 286011
2 wadi 231355 2037712
3 Macherla 574555 313454
4 Byzzinapalli 206088 189260
5 Vi jaywada 208958 223420
6 Kistna 202375 218175
7 Bazalkot

80
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TABLE _5 contd...

NINE

1 Bhadravetl 21123 80323

2 Amanasandra 414759 386606

TEN

1 sankaridurg 451018 428359

2 Karyr 2411296 200407

3 Madukkarai 320970 363790

4 Dalmiapuram 5212085 503538

5 Alangvlam 275022 76127

6 Tuvlukapatti 171700 200900

7 Talaiynthy 825741 659551
Source: "Cement Production and Despatches"

- 1971 and 1970.

81
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Total and Freesale Degpatches From Producing

ynite (in Tonnes) 1971

Despatches Freesale % of Freesgale
’ Despatches Despatches to
, total Despatches
1 2 3
1. Banmore 62937 39000 61.97
2. Bhupendra 296347 142000 47.92
2. Chaibassa 454582 221000 48 .62
4. Chanda 249668 167000 66 .89
5. Dwarka 281254 175000 62 .22
6. Jamyl 741599 419000 56.50
7. Ehalari 88205 33000 37 .41
8. Kistna 204336 165000 80.75
. Kymore 586911 205000 51.97
10.Lekheri 254511 163000 64.04
11 .Madukkaral 321897 249000 77 .35
12.Mancherial 291906 181000 65 .43
13.Porbandsar 168478 152000 90.22
14.8enalia 216583 163000 75 .26
15.Shahabad 517555 287000 55 .45
16.8indri 265102 133000 50.17
17.Wadl 513225 206000 65.77
18 .41angulem 274979 63000 22.91
12.8Bhadravali 39441 52000 58.14
20.Bargash 265422 105000 39.56
21.Cherrapunji 73107 50000 68 .39
22.Churk 348717 199000 57.07



Contd...
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TABLE-6

1 _ 2 3 4
225 Dalla 67849 67000 28.75
24, Mandhar 183760 305000 165.54
25. Bagalkot 203619 130000 63 .84
26. Dalmia Dadri 1865433 102000 52.19
27. Ashoka 187897 126000 67 .06
28 . Rohtas 303867 204000 67.13
29. Dalmiapyram 504702 386000 76 48
30. Bapla 39389 34000 86.32
31. Rajgangpur 390108 167000 42.81
32. Somai Madhopur 7130322 300000 42,07
33. Ammagandira 417522 247000 52 .16
34. Chittorgarh 249342 151000 50.56
55. Ramagundan 286775 145000 50.56
36. Satna 553452 318000 57 .46
37. Sankaridvrs 447443 267000 59.67
38. Taleiyuthy 826417 405000 49,01
39. iacherla 230123 129000 56.06
40. Vi jaywada 206471 115000 55.70
41. Buzginapsalli 375329 232000 61.81
42, Banjari 248750 175000 70.35
43, ¥aryr 239631 95000 39 .64
44, Kottaysm 39450 33000 83.65
45. Ranavav 42256 306000 72 .47
46. sikka 511780 223000 44 55
47. Sewree 208632 145000 69 .98
48. Ahmedabad 642590 33000 62 .44
49. Tvlvkapatti 172161 124000 72.03
50. udaipur 180325 1180C0 65 44

ggzi%e_ 001’2,%4§56552 8610000 53.03

t

Cement Produvction 2nd Despztches" - 1971.



Estimates of Raillway Freizht Chargeg Over

TABLE = 7

Distances
in Kms.

Different Distances

100
200
300
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1600
1700

1800

Freizht Diestances Freight
Rates per in ¥ms. rates per
tonne. tonne
10.81 2500 93.30
17.21 2600 96 .22
27 .40 2700 99 .26
32,01 2800 101.00
22.75 2900 104.01
©36.24 3000 107.94
59.80 3100 108 .89
43.65 3200 110.66
47.16 3300 112.38
50.96 3400 115.53
54,22 3500 117 .74
57.70 3500 121.45
60.43 3700 122.00
63.21 3800 123.40
67 .37 3900 127 .24
69 .50 4000 129.00
72.81 4100 131.22
76.28 4200 133.30
7746 4300 135.37
81.15 4400 137 .46
83 .69 4800 146 .29
86.35
88.10
91.87

84
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TABLE_NO. 8 __ | ,

Agtual flow of Cement = 1971
Flow in '00 tonnes
*Distances in '00 Kms.
Upper Lower Mineralised Eastern & Calcutta Damodar Chhota Southern Lower Ganga
Brahmaputra Brahmputra plateau Northern Hoogly Valley Nagpur +» hills and plain inclu-
Valley " Valley Hills and area area and plateaus ding deltas
: : Basins Northern of Orrisa & Coastal
plateau areas.
1 2 3 4 5 6 7 8 9
1. ag Rohtas, ?) Ashoka, c; Churk (29) (24) (26) (29) (18) (15) (11) (15) (11)
d) Japla, e) Khalari, f) Sindri ' ,
g) Satna, H) Dalla, i) Banjari 79 18 - 15 7;3 866 1300 - 2553
2. a) Chaibasa, b) Mandhar (26) (20) - (22) (26) (11) (10) (7) (11) (12)
¢) Jamul, d) Rajgangpur 190 146 - 70 220 408 822 135 1236
e) Bargarh .
(39) (34) (36) (39) (34) (33) (34) (31) (36)
3. a) Bhupendra, b) ialmia Dadri - - - - - .- - - -
| |
4. a) Lakheri, b) Madhopur, c¢) Banmore (34) (28) (30) (34) (24) . (22) (25) (22) (25)
5. a) Chittorgarh, b) Udaipur (36) (31) (33) (36) (27) (24) (28) (25) (28)
6. a) SSenalia, b) Ahmedabad (42) (36) (38) (42) (32) (30) (33) (32) (34)
c) Sikka, d) Dwarka, e) Ranavav - - - - - - - - -
7. a) Chanda, b) Ramagundam, c) Mancherial (34)‘ (28) (30)‘ (34) (i7) (}5) (16) (28) (18)
8. a) Kurkunta, b) Wadi, ¢) Marchetia, (41) (35) {37) (41) - (36) (23) (20) (26) (25)
d) Buggirapallia, e) Vijaymada, i L o 152" 178
f) Kistna, g) Bagalkot = - - - - -
9. a) Bhadravati, b) Ammasandra (45) (39) €a1) (45) (_3:2) ._(39) (39) (34) (32)
A !
10. A) Sankaridugg, b)Karur, c¢) Madukkarai, . 41 6
d) Dalmiapufgn, e)Alungulam, f)Tulukapatti (54) (49) (s51) (54) ;30) (39) (36) (ﬁg) i;l)
g) Talaiyuthu - - - - - - B
TOTAL «vnv .. 269 227 - 85 1267 1274 2122 337 3984

* Distances are given

in Bfackets.
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86

Darjeeling Northe-rn~ Western Eastern Eastern Western Bastar _ Pu-njab Delhi Western | Eastern Himalayan
Hills & Himalayan Ganga Ganga Madhya Madhya area ﬁ:gﬁ;gl Plain Rajasthan Rajasthan Hills
Dnar areas areas Plain Plain Pradesh Pradesh ' including
pradesh. Dun areas
10 11 iz 13 14 15 16 17 18 19 20 21 22
.. (17) (22) (8) (5) (6) (6) (8) (3) (16) (13) (15) (11) (17)
72 266 2840 2907 18 144 - 80 - - - - -
2. (17) (29) (36) (13) (1) (12) (4) (6) (23) (27) (21) (17) , (24)
12 273 985 71 720 780 34 80 730 800 - - 20
3. (39) (8) (11) (18) (20) (13) (24) (18) (3) (5) (5) (6) (5)
- 4 90 - - - - - 1940 201 3 90 91
a. (31) (7) - (5) (11) (13) - (4) (18) (10) (8) - (5) (6) (2) (9)
- 3 742 233 - 331 - 2 1230 1020 251 60 61
5. (84) (10) (9) (14) @7) (7) (21) (9) (8) (5) - (6) (2) (6)
- 9 235 430 3 32 - - 1040 161 420 - -
6. (37) (19) (18) (26) (23) (13) (27) (20) (18) (15) (13) (12) (19)
- - - - - 18 - - - 123 133 - -
7. (22) (22) (18) (14) (6) (12) (10)  (8) (24) (21) (20) (17) (25)
- - - - - 3 - 1 154 - - - -
8. (30) (27) (23) (22) (14) - (16) (10) (15) (28) (25) (25) (22) (23)
9. (36) (41) (36) (30) (23) (26) (23) (23) (32) ( 29) (29) (26) (27)
- - - - - - - - 273 6 - - 8
10, '(47) (46) - (41) (43) (30) (32) (25) (35) (40) (38) (40) (37) (43)
- - - - - - - - 400 100 - - 16
Total 84 555 4892 3641 741 1291 34 163 5767 2411 807 150 - 196




corld . . -
Kashmir Bombay city The interv- Coastal -Western Eastern Central Gujarat Saurashtra Kutch Coastal plain
Valley and its enhing area part of Maharahstra Maharashtra Maharashtra plains of Andhra
and its conurbation along the ,Maharashtra Pradesh. .
surrounding Area railway South of
hills between Bombay
Bombay & City
Nagpur. 2
23 - 24 25 26 27 28 29 30 31 32 33
1. (23) (18) (13) (15) (16) €17) (18) (19) (18) ¢13) (20)
- - - - - - 15 - ‘- - -
2. (21) (13) ~(8) (14) (17) (6) (18) (18) (20) (22) (10)
29 350 330 7 8 - - - - - 75"
i .
3. (9) (22) (17) (22) (21) (18) (20) (13) (14) (16) (27)
22 14 - - - - - - - - -
4. (1) (22) (24) (22) (21) (25) (27) (10) (11) (14) (23)
48 9 - - - 1 - 54 - - -
5. (12) (19) (21) (20) (19) (22) (24) (7). (8) (11) (20)
- - - - - - - 61 - - -
6. (25) (11) (12) (13) (15) (20) (18) (4) (3) (4) (25)
- 800 3 - - - - 3880 2810 360 -
7. (32) (12) (7) (14) (11) (2) (6) (16) (18) (20) (7)
6 452 11730 31 6 60 153 560 e - 450
8. (36) (8) (7) (79 (5) (8) (7) (14) (16) (18) (9)
- 1040 241 46 1210 14 620 260 - - 2700
9. (39) (13) (20) (11) (10) (17) (17) (19) (20) (22) (15)
9 53 34 2 143 - 70 - - - -
10. (48) (23) (23) (22) (19) (13) (25) (29) (30) (32) (20)
17 200 16 - 21 - 3 - - - 21
Total 131 2918 - 2354 86 1388 75 861 4815 2810 360 3246




CJyﬂtA,.

Teléngana area Rayalseema South Central - South-eastern Annamaiai Western Main:=d and Maidan Total

area Industrial coast Cardamom Coast western ' area

area & Nilgiri Ghat area
Hills .

34 35 36 37 38 39 40 41 42

1. (15) (22) - (28) (34) (34) (32) (18) - (22)
- - - - - - - - 11933

2. (8) (20) (24) (31) (32) (29) (22) (17)
16 - - - - - - .- 8547

3. (22) (34) $37) (43) (43) (41) (34) (32)
- - . - - - - - 2454
4. (18) (26) (31) (34) (35) (30) (25) (20) 4035

5e (15) (22) (29) (32) (32) (27) (22) (18)
: - - - oo - - - - 2388

6. (20) (28) (25) (36) (37) (34) (26) (25)
- - - - - - - - 8126

7. (1) (13) (14) (22) (22) (20) (15) (11)
1060 10 - - - - - - 4687

8. (6) (7) (10) (17) (18) (13) (10) (5)
1210 520 124 - ) 280 - 650 9246

9.  (15) (8) (6) (11) (11) (8) (1) (4)
- 100 - - - 170 340 470 1686

10. (21) (11) (18) (2) (1) (5) (11) (14)
24 . 381 7110 1540 1500 1040 320 10 13116
Total 2310 1011 7234 1540 1504 1490 660 1130 66218

BRI 3 VAL AR RS



" TABLE NO. 8 =

Optimal Flow of Cement for 1971

Flow in

*00 tonnes

*Distances in '00 Kms.

89

Upper Loer Mineralised Eastern & Calcutta Damodar  Chhota Southern Lower Ganga
- Brahmaputra Brahmaputza plateau Northern Hoogly Valley Nagpur hills and plain including
Valley Valley Hills and area area and pleateaus deltas & Coasta
Basins Northern of Orrisa areas.
plateau
1 2 3 4 5 6 7 8 9
1. a) Rhotas, b) Ashoka, c¢) Churk '
d) Japla, e) Khalari, £) Sindri (29) (24) (26) (29) (18) (15) (11) (15) éiéé
g) Satna, h) Dalla, i) Banjari - - - = - - - -
2. a) Chaibasa, b) Mandhar ( _ . '
: : 26) (209 (22) (26) (11) (10) (7) (11) (12)
¢) Jamul, d) Rajgangpur 269 227 - 85 1267 1274 2122 - 1882
e) Bargarh |
3. a) Bhupendra, b) Dalmia Dadri (39) (34) (36) (39) (34) (33) (34) (31) (36)
4. a) Lakheri, b) Madhopur, c)Banmore (34) (28) (30) (34) (24) (22) (25) (22) (25)
5. a) Chittorgarh, b) Udaipur (36) (31) (33) (36) (27) (24) (28) (25) (28)
6. a) Savalia, b) Ahmedabad (42) (36) (38) (42) (32) (30) (33) (32) (34)
¢) Sikka, d) Dwarka, e) Ranavav - - - - - - - - -
7. a) Chanda, b) Ramagundam, c)Mancherial  (34) (28) p (30) (34) (17) (15) (16) (18) (18)
8. a)Kurkunta, b) Wadi, ¢) Marcherla, W : _
d) Buggirapallia, e) Vijamada, (41) '(35) (37) (41) -(36) (33), (30) (26) (25)
f) Kistna, g) Bagalkot - - | - -
9. a) Bhadravati, b) Ammasandra " (45) (39) (41) (45) (32) (29) (29) (24) (32)
10. a) Sankaridueg, .b)Karur, c¢) Madukkarai, , _
d) Dalmiapuran, e) Alungulam, f)Tulukapatti (54) (fg) (fl) (54), (fl) (39) (36) (3;; (43)
g) Talaiyuthu e - =
TOTAL . . . 269 227 - 85 1267 1274 2122 337 3984

-

* Distances are given in brackets.
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conld, - -
Darjeeling Northern Western Eastern Eastern Western Bastar Central Punjab Delhi ‘Westerh "Eastern Himalayan
Hills & Himalayan Ganga Ganga Madhya Madhya . area Madhya Plain Rajasthan Rajasthan Hills
Dhar areas areas - Plain Plain Pradesh Pradesh Pradesh including
Dun areas
10 11 12 13 14 15 16 17 18 19 20 21 22
1. (17) (22) (8) (5) (6) (6) (8) (3) (16) (13) (15) (11)- (17)
- - 3334 3641 - 1291 - 163 1402 - - - -
2. (17) (29) (16) (13) (1) (12) (4) (6) (23) (27) (21) (17) (24)
84 a3 - - 741 - 34 - - - - - -
3. (39) (8) (11) (18) (20) (13) (24) (18) (3) (5) (5) (6) (5)
- - - - - - - : - 2402 - - - 52
4. (31) (7) (5) (11) (13) (4) (18) (10) (8) () (6) (2) (9)
- 555 1558 - - - - - - 1653 - 150 119
5. (38) (10) (9) (14) (17)  (7) (21) (9) (8) (5) (6) (2) (6)
- - - - - - - - 1132 590 666 - -
6. (37) (19) (18) (26) (23) (13) (27) (20) (18) (15) (iii (12) (19)
7. (22) - (22) (18) (14) (6) (12) (10) (8) (24) (%é% ~ (20) (17) (25)
8. - (30) (27) (23) (22) (14) (16) (10) (15) (28) (25) (25) (22) (23)
9. (36) (41) (36) (30) (23) (26) (23) (23) - (32) (29) (29) (26) (g;)
10. (47) (46) (41) (43) (30) (323 (25) (35) (ggi (38) (40) (37) (43)
84 555 4892 " 3641 741 1291 34 163 5767 2411 807 150 196

Totall
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conYd .. .. ‘
Kashmir Bombay city The interv- Coastal - Western Eastern Central Gujarat Saurashtra Kutch Coastal plain
Valley and its ening area part of Maharashtra Maharashtra Maharashtra plains of Andhra
and its conurbation along the Maharashtra Pradesh.
surrounding Area railway South of
hills between Bombay
Bombay & City
Nagpur.
23 . 24 25 26 27 28 29 30 31 32 33
1. '(23) (18) (18) (18) | (18) (17) ¢18) (19) (18) " (13) - (20)
2. (21) (13) (8) (14) (17). (6) (18) (18) (20) (22) (10)
131 - 431 - - - - - - - -
3. (9) (22) (17) (22) (21) (18) (20) (13) (14) (16) (27)
4 (15) (22) (24) (22) (21) (25) (27) (10) 611) (14)  (23)
5.' (12) (19) (21) (20) (19) (22) (24) (7) (8) (11) (20)
6. (25) (11) (12) (18) (15) (20) (18) (4) (3) ()  (25)
_ - - - - - - - 4815 2810 360 -
7o (32) (12) - (7) (14) (11) (2) (6) (16) (18) (20) (7)
- - - - - 75 - - - - 2134
8. (36) (8) A7) (7y (5) (8) (7) (14) (16) - (18) (9)
\ - 2918 1923 - 1388 - 861 - - - 1112
9. (39) (13) (20) (1) (10) (17) (17) (19) (20) (22) (15)
10. (48) (23) (23) (22) (19) (13) (25) (29) (30) (32) (20)
Total 131 2918 2354 86 1388 75 861 4815 2810 360 3246
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\con‘fdx s :
Telengana area Rayalseema South Central South-eastern  Annamalai Western Mainad and Maidén Total
area Industrial Coast Cardamom Coast western area
area : & Nilgiri Ghat area
hills
34 | 35 36 37 38 39 40 41 42
1. ‘ (;5) (22). (28) (34) (34) (32) (18) (22)
. i - - - - - - - 11933
2. . (8) (20) (24) (31) (32) (29) (22) (17)
- - - - - - - - 18547
3. (22) (34) (37) (43) (43) (41) (34) (32)
- - - - - - - - 72454
4. - (18) (25) (31) (34) (35) (30) (25) (20)
- - - - - - - - 4935
5. (15) - (22) (29) (32) (32) (27) (22) . (18)
- - - - - - - - 2388
6. : (20) (28) (25) (36) (37) (34) (26) (25)
- - - - - - - - 8126
7. | - (1) (13) (14) (22) (22) (20) (15) (11) |
2310 : - - - - - - - 4687
8. : (6) (7) (10) (17) (18) (13) (x0) (5)
- - - - % - - - 1044 9246
9. (15) (8) (6) (11) "o(11) (8) (1) (4)
- - 1575 - - - - - 1686
10. (21) (11) (18) (2) (1) (5) (11) (14)
- 1011 5659 1540 1504 1490 660 86 13116
Total
2310 - 1011 7234 1540 1504 1490 660 1130 66218
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TABLE_NO. JO ' 93
Total Tonne Kilimetres - Actual Flow - 1971
In *00 Kms. o
) - S !
Upper Lower ' ~ Mineralised Eastern & Calcutta Damodar Chhota Southern Lower Ganga
Brahmaputra Brahmaputra . plateau : Northern Hoogly Valiey Nagpur hills and plain includ-
Valley Valley Hills and area area and plateaus . ing deltas &
’ - ~ Basins - Northern of Orrisa Coastal
) A : ‘ plateau areas.
1 2 3 4 5 6 77 8 9
1. a) Rohtas, b) Ashoka, ¢) Churk
d) Japla, e) Khalari, f) Sindri 2291 1944 = 435 12834 12990 14300 - 28083
g) Satna, h) Dalla, i) Banjiri
2. A) Chaibasa, b) Mandhar : . |
¢) Jamul, d).Rajgangpur 4040 2920 - 1820 2420 4080 5754 1485 14832
e) Bargarh
8. a) Bhupendra, b) Dalmia Dadri - - - - - - - - -
4, a) Lakheri, b)Madhopur, c¢) Banmore - - - - - - - 176 -
5. a) Chittorgarh, b) Udaipur - - - - - - - - -
6. a) Sevalia, b) Ahmedabad e 0.
¢) Sikka, d) Dwarka, e) Ranav.v . - - - - - - - - -
7. a) Chanda, b) Ramagrndam, c) Mancherial B - - - - - - - -
8. a) Kurkunta, b) Wadi, c¢) Marcherla . "
d) Buggirapallia, e) Vijaymada, - - - - 144 - - 3952 4450
f) Kistna, g) Bagalkot
9. a) Bhadravati, b) Ammasandra » - - - - - - - - -
10. a) Sankaridueg, b) Karur, c¢) Madukkarai,
d) Dalmiapuran, e) Alungulam, f) Tulukapatti - - - - 13530 - - 1134 697
g) Talaiyuthu '
)
. 4\
,;)')



conTd . - )

barjeeling Northern Western Eastern. Eastern Western Bastar Central Punjab Delhi Western .. : Eastern Himalyan
Hills & Himalayan Ganga Gangal " Madhya Madhya area Madhya Plain Rajasthan Rajasthan Hills

Dhar area areas ' Plain Plain Pradesh Pradesh Pradesh ' including

A Dun areas

16 11 12 13 14 15 '_- 16 17 18 19 .20 2r 22 i )
1. 1224 5852 22720 14534 108 864 - 280 - - - - -
2. | 204 7917 15760 923 720 9360 136 '>480 16790 21660 - - . 480
3. | - " 32 990 - - - - - 5820 1005 15 . 540 455
4, - él 3710 2563_ ks ' 1324 - 20 ‘16840 5100 1556 120 549
5. - 90 + 2115 6020 , 51 224 ‘ - - 8320 805 | 2520 - -
6. - - - - - 13 - - - 1845 1729 - S -
. } / ,
7. - - - - | - 36 - 8 3696 - - - -
8. - - - - - - - - - - - - -
9. = - - ‘--" - - - - - 8736 174 - - 216
10, - - - - - - - - 16000 3800 - - . 688



Ty
o't

Kashmir Bombay city The interv~- Coastal Western "Eastern Central Gujarat :Saurashtra Kutch Coastal plain
Vslley and its ening area part of Maharashtra  Maharashtra  Maharashtra plains of Andhra
and its conurbation along the Maharashtra Pradesh.
surrounding Area railway South of
hills between Bombay
Bombay & City
Nagpur
23 24 25 ' 26 27 28 29 30 31 32 33
1. - - - - - - 270 - - - -
2. 609 4550 2640 98 136 - ~ - - - 750
3. 198 308 - - - - - - - - -
4, 720 198 - - - 25 - 540 - - -
5. - - - - - - - 427 - - -
6. - 8800 - 36 - - - - 15520 8430 1440 -
7. 192 5424 12110 434 626 120 918 8960 - - 3150
8. - 8320 1687 322 6050 112 4340 3640 - - 24300
9. 361 689 680 22 1430 - 1190 - - - -
10. 816 4600 368 - 399 - 75 - - - 420 s
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condel. . -

Telengana area Rayalseema South Central South-eastern Annamalai Western Mainad and Maidan Total

- area Industrial coast Cardamonm Coast . western area

area & Nilgiri Ghat area
Hills '

34 - 35 36 37 38 39 40 41 42
1. - - - - - - - - 118420
2. 128 - _ - - - - - - . 21532
3. - - - - - - - - 9358
4, - - - - - - ... - | _ 27442
5. - - - - - ' - - - 26574
6. | - - . . | - - - - - - | 37813
7. | 1060 . 130 - | - - - - - » 36304
8. " 7260 3640 1240 - 72 3640 - 3250 76419
9. - | 800 - - - 1360 340 1880 17878
10, 504 | 4191 ' 127980 3080 . | 1500 5200 3520 | 140 188642
638380
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TABLE_NO. {1

Total Tonne Kilometers -~ Optimal Flow
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Upper Lower Mineralised Eastern & Calcutta Damodar Chhota Southern Lower Ganga
Brahmaputra Brahmputra plateau ' Northern Hoogly Valley Nagpur hills and plain includ-
Valley Valley Hills and area area and plateaus ing deltas
Basins Northern of Orrisa & Coastal
plateau areas.
L 2 3 4 5 6 7 8 9
1. a) Rohtas, b) Ashoka, c¢) Churk '
d) Japla, e) Khalari, f) Sindri - - - - - - - - 23122
g) Satna, h) Dalla, i) Banjari
2. a) Chaibasa, b) Mandhar _ : - :
¢) Jamul, d) Rajgangpur 6994 4540 - 2210 18937 12740 14854 - 22584
e) Bargarh
3. a) Bhupendra, b) Dalmia Dadri - - - - - - - - -
4, a) Lakheri, b)Madhopur, c) Banmore - - - - - - - - -
5. a) Chittorgarh, b) Udaipur - - - - - - - - -
6. a) Senalia, b) Ahmedabad
¢) Sikka, d) Dwrka, e) Ranavav - - - - - = - - =
7. a). Chanda, b) Ramagundam, c¢) Mancherial - - - - - ——— - - -
8. a) Kurkunta, b) Wadi, c¢) Marcherla,
d) Buggirapallia, e) Vijaymada, - - - - - - - - -
f) Kistna, g) Bagalkot
9. a) Bhadravati, b) Ammasandra - - - - - - - - -
10. a) Sankaridurg, b)Karur, c)Madukkarai,
d) Dalmiapuran, e)Alungulom, f)Tulukapatti - v - - - ~- - - 9099 -

Talaiyuthu

TRV
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C/o‘(id 0 s
Darjeeling Northern Western - Eastern Eastern Wegtern Bastar Central Punijab Delhi Western Eastern Himalayan
Hills & Himalayan Ganga Gangal Madhya Madhya area Madhya Plain Rajasthan Rajasthan Hills
Dhar areas areas plain plain -Pradesh Pradesh Pradesh including
Dun areas
10 ’ 11 12 13 14 15 16 17 18 19 20 21 22
1. - - 268672 18205 - 7786 - 489 22432 - - - -
2 1428 - - - 741 - 136 - - - - - -
3. - - - - - - - - 7206 - - - 260
/ ’ .
4. - 3885 7790 - - - - - - 8265 - 300 1071
5. - - - - - - - - 9056 2950 3996 - -
6. - - - - - - - - - - 1833 - -
7. - - - - - - - - - 3528 - - -
8. - - - - - - - - - - - - -
9. - - - - - - - - - - - - 675
10. - - - - - - - 33240 - - - - -

..J.c.....h./..oo.
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coald o -
Kasgmir Bombay city The interve- Coastal Westarn Eastern Central Gujarat Saurashtra Kutch Coastal
Valley and 1its ning area part of Maharashtra Maharashtra Maharashtra plains plain
and its conurbation along the Maharashtra of Andhra
surrounding Area railway South of Pradesh
hills between Bombay
Bombay & City
Nagpur
23 24 25 26 27 28 29 30 31 32 33
l. - - - - - - - - - - -
2. 2751 - 3448 - - - - - - - -
3. - - - - - - - - - - -
4. - - - - - - - - - - -
5. - - - - - - - - - - -
6. - - - - - - - 19260 8430 1440 -
7. - - - - - 150 - - - - 14868
8. - 23344 13461 - 6940 - 6027 - - - 100008
9. - - - . 869 - - - - - - -

10.
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condd - ...
Telengana area Rayalseema South Central South-eastern Annamalai Westarn Mainad and Maidan Total
area Industrial coast ' Cardamom Coast western area
area o & Nilgiri Ghat area’
Hills
34 35 36 37 38 39 40 41 42
/
1. - - - - - - - - LXIXI 98666
2. - - - - * - - - - EZ4X 91363
3, - - - . - - - - - IABX 7466
4. - - - - - - - - AUXE 21311
5. - - - - - - - - 2388 16002
6. - - - - - - - - 8138 30963
7. 2310 - - - - - - - AZBX 20856
8 - - - - - - - 1044 4348 65000
9. - - 9450 - - - - - ) {-¢:1:4 10994

10. - 11121 101862 3080 . 1504 7050 7260 1204 ) .99 &' 175890
%38 538511

[V —



TABLE_NQ.12

' ~ | | _- 10

Freight Charges paid over different distances - Actual flow ( in rupees )

Alungulam, f) Tulukapatti
Talaiyuthu

Upper Lower Mineralised Eastern & Calcutta Damodar Chhota Southern Lower Ganga Darjelling
Brahmaputra Brahmputra plateau Northern Hoogly Valley Nagpur Hills & plain incl=- Hills &
Valley Valley : Hills and area area and Plateaus uding delt- = Dnar areas
Basins ) Nrothern  of Orrisa. as & Coas=
plateau tal areas.
4 5 6 7 8 9 10
l. a) Rohtas, b) Ashoka,c) Churk
d) Japla, e) Khalari,f) Sindri 8223.93 7441.47 1010.55 54387.64  58342,22 70486.00 - 138423.66 5242.32
g) Satna, h) Dalla, i) Banjari :
2. a) Chaibasa, b) Mandhar
¢) Jamul, d) Rajgangpur 18281.80 11847.90 6735.20 119828.40 20791.68 32715.50 - 3719.70" 71317.20 873.72
e) Bargarh :
3. a) Bhupendra, b)Dalmia Dadri - - - - - - -
4, a) Lakheri, b) Madhopur,c) Banmore =~ - - - - - - -
5. a) Chittorgarh, b) Udaipur | - - - - - - -
6. a) Senalia, b) Ahmedabad
¢) Sikka, d)dwarka, e)Ranayav - - - - - - -
7.=a) Chanda, b) Ramagundam _ _ _
¢) Mancherial - - - =
8. a) Kurkunta, b) Wadi
c) Marcherla, d).Buggirapalli
e) Vijaymada, f)Kistna, g)Bagalkot - - - - 14625.22 16607.40 -
9. a) Bhadravati, b) Ammasandra - - - - - - -
10. a) Sankaridueg, b) Karur
_ Y a3 .
c) Madukkarai, d) Dalmiapuran _ 43302..60 _ _ 4168.92 2230.74 _
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codd . S ' | .

Northern Western Eastern Eastern Western Bastar Central Punjab Delhi Western Eastern Himalayan Kashmir Valley
Himalayan Ganga Ganga Madhya ladhya area Madhva Plain Rajasthan Rajasthan Hills and its
areas Plain Plain Pradesh Pradesh Pradesh including ;tiﬁzunding
11 12 - 13 | 14 15 16 17 18 19 20 21 22 23

1 22969.10 -1233966.00 93053.07 652.32 5218.65 - 1820.00 - - - - - -

2 28419.30 68457.50 4290.507783.20 45006.00 931v.60 2899.20 4313.0.0 79408.,00 - - 1837.40 2427-61

3 174,60 4879.80 - - - - - 44135 .00 6434.01 96.03 3261.60 2912.91 1037.52

4 — 23751.42 12633.26 - 9069.40 - 101.92 53689,50 32650.20 2096.24 1032.60 2876.76 3233.76

5 458.64 11082.60 27223.30 218.43 _ 1273.60 - - 45396.00 5153.61 15220.80 - - -

6 - - - - 60.43 - - - 8286.51 8036.19 - - -

7 - - - - 173.10 - 43.‘65 14147.98 - - - - 663.92

8 - - - - - - - - - - - -

9 - - - - - - - 30210.18 624.06 - - 794.08 ' 1145.1.6

10 - - - - - - - 4858.00 12340.00 - - 216.5.9'2  2486.93

*
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confed - .- ,
Bombay city The intervening ~Coastal part Western Sastern Central Gujarat Saurashtra Kutch Coastal plain
and its area along the of Maharashtra Maharashtra Maharashtra Maharashtra plains of Andhra
conurbation railway between south of Bom- ' Pradesh.
Area Bombay & Nagpur bay city. ! '

24 25 26 27 28 29 30 31 32 33

1. - - - - - 1144.20 - - - -

2. 21150.50 14404.50 443.17 582.48 - - - - - 3822.00

3. 1208.90 - - - - - - - - -

4, 777.15 - - - 93.30 - 2751.84 - - -

5. - - - - i - - 2427.80 - - -

6. 43376.00 173.10 - - - - 106312.00  63927.50 9864.00 -

7. 26049.00 68854,00 1962.61 596 .42 1032.60 5544,72 38920.00 - .- _ 171910.00

8. 45396.00 9591.80 1830.80 38732.10+ 611.10 24676.00 16460.60 - - 127322.00

9. 3202.79 2759.10 108.44 7287.28 - -5096.70 - - - -

10, 17620,00 1409.60 - 1626.60 - 279.90 - - - 1704.15



eonld ... .
Telengana area Rayall Seema éouth—Central South-eastern Annamalai Western Mainad and Maidan Total
, area Industrial coast Cardamom Coast Coast western area
area & Niligir hills ' Ghat area
34 a5 36 37 38 39 40 a1 42
1. - - - - - - - - " 582381.04
2 698.40 - - - - - - - 468684.86
3. - - - - - - - - 64140.37
4. - - - - - - - - 151757.35
5. - - - - - - - - 108454.78
6. - - - - - - - - 240036.73
7. 11458.60 604,30 - . - - - - - 341951.90
8. 43850.40 20696.00 6319.04 - 305.12 16920.40 - 20806 .50 §04760.48
9. - 4365.00 - - - 4720.50 3675.40 112878.00 356982.69
10. 2008.56 20657 .82 542350.80 26503.40 16:215.00 33290.40 17350.40 633.10 753202.90
Rs . 3482353.10

He I K WK Ko H He K e I He 6 KKK KK



IABLE_NO.13
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Freight Charges paid_over different distances = Optimal Flow__(_in_zupees_)
Upper - Lower Mineralised Eastern & Calcutta Damodar Chhota s?uthern Lower gan?a
Brahmaputra Brahmputra plateau Northern Hoogly Valley Nagpur Hills and plain inc.l-
Valley Valley Hills and area area and plateaus uding delt-
Basins ' - Northern  of Orrisa as & Coastal
plateau areas.
1 2 3 4 5 6 7 8 9
1. a) Rohtas, b) Ashoka, c) Churk
d) Japla, e) Khalari, f£) Sindri - - - - - - - - 113970.44
g) Satna, h)Dalla, i) Banjari
2. a) Chaibasa, b) Mandhar. ~ i ' 40
¢) Jamul, d) Rajgangpur 25883.18 18421.03 - 8178.70 68696.74 64923.04  84455.60 - 108591.
e) Bargarh :
3. a) Bhupendra, b) Dalmia Dadri. - - - - - - - - -
4. a) JLakheri, b)Madhopur, ¢) Banmore: - - - - - - - - -
5. a) Chittorgarh, b) Udaipur - - - - - - - - =
6. a) Senalia, b) Ahmedabad : _ _ _ - -
¢) Sikka, d) dwarka,,e) Ranavav - - - -
7. a) Chanda, b) Ramagundam : _ _ _ - -
c) Mancherial = - = -
8. a) Kurkunta, b) Wadi
c¢) Marcherla, d) Buggirapalli _ _ _ _ _ - -
e) Vijaymada, f) Kistna, - -
g) Bagalkot
9. a) Bhadravati, b) Ammesandra - - - - - - - - -
10. a) Sankaridueg,.b) Karur
¢) Madukkarai, d) Salmiapuran - _ - - - - - 33450.62 -
e) Alungulam, f) Tulukapatti
g) Talaiyuthu
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Darjeeling Northern Western Eastern Eastern Western Bastar Central Punjab Delhi Western Eastern Himalayan
Hills & 7 Himalayan Ganga Ganga Madhya Madhya area Madhya Plain Rajasthan Rajasthan Hills
Dnar areas areas Plain Plain Pradesh Pradesh Pradesh ‘ including
: Dun areas
10 11 12 13 14 15 16 17 18 19 20 21 22
1., - - 145529.10 116548.41 - 46785.84 - 3708.25 97439.00 - - - -
2 6116.04 - - - 8010.21 - 931.60 - - - - - -
3. - - - - - - - - 54645.50 - - - 1664 .52
4, T ) 22089.00 49871.58 - - - - - - 52912.53 - 2581.50 5612.04
5. - - - - - - - - 49411.80 18885.90 24135.84 - -
6. - - - - - - - - - - 8520.63 - -
7. - - - - - - - - - 14059.,92 - - -
Be - - - - - - - - - - - - -
9. - - - - - - - - - - - - 2481. 50
- 10. - - - - - - - - 100924.95 - - - -
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10.

conld, s
Ks shmir Bombay city The interv- Coastal Western Eastern Central Gujarat Saurasghtra Kutch Coastal plain
Valley and its ~ening area part of Maharashtra Maharashtra Maharashtra plains of Andhra
and its conurbation along the Maharashtra Pradesh. .
surrounding Area railway South of
hills between Bombay .City
Bombay &
Nagpur.
23 24 25 26 27 28 29 30 31 32 33
1. - - - - - - - - - - -
2. 10963039 - 18813.15 - - - - - - - -
3. - bt - - - — - - - - -
4, - - - - - - - - - - -
. 5 - - - - - - - - - - - -
P
6. - - - - - - - 131931.00 63927.50 9864.00 -
7. - - - - - 1290.75 - - - - 84933.20
8. - 127370.70 76535.40 - 44429.88 - 34267.80 - | - - 52441.92
90 - bt - 4662092 - - - d - g -
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(‘oan» ——— . :
Telengana area Rayalseema South-Central South-eastern Annamalai Western Mainad and Maidan Total.
area Industrial coast Cardamom Coast western area
area & Nilgiri Ghat area
' Hills
34 35 36 37 38 39 40 41 42

1. - - - - - - - - 523981.04
2. - - - - - - - - 394207.56
3. - - - - - - - - 56310.02
4, - - - - - - - - 133066.65
5. - - - - - - - - 92433.54
6. - - - - - - - - 306676.67
7. 42971.10 - - - ] - - - - 125254.97
8. - - - - - - - 33418.44 253464.14

9. - - 57078.00 - - - - - 64222.42
10, - 54816.42 431668,52 26503.40 16268,.,24 47694.90 35785.20 5444,.66 752546.91
Rs. 2702163.92

*************************
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