CHAPTER VI
LINKAGES : THEIR NATURE AND EXTENT

6.1 biqkages : A Theoretical Background

The location of industrial activities at a favorable point
in a region gives rise to many advantageous economic
considerations. These advantages are in the form of economies of
scale, localization econoTies. urbanization economies and spatial

Juxtaposition economies. Since long it has been recognized by

economists that the existence of agglomerative forces combined

with other factors attract industrial concentration. When such . --

A
concentration of industrial units is interlinked to each othe%ﬁ

p
they " form dindustrial complexes. The industrial complex show
mutual interrelations of spatial juxtaposition in a given region

or country which lead to substantial economies.

Hence industrial complex is a growth centre which propels’
industrial relations, sustains economic growth and transforms
social attitudes on the regional level. A growth ce§tre may be
defined to comprise of industries which are interrelated in so
far .as they make demands on each other.2 It needs to be of such
proportion that its principal units can be assured of their input
requirements from the immediate vicinity and intermediate wunits
supporting the principal units will have a market of sufficient

size to ensure profitable operations. From this the complex will

be perfectly close knit to continue its development by the inter-—

1. Iaard,w,‘zggatign and Space Economy MIT Press, Cambridge, pp.
172 - 79, 1956.

2. Allen, K and Mac Clemon, M.”Region. Problemg and Policies in
Jtaly and France, Allen and Unwin, London, 1970.




play of the market forces, once the necleus has been set up. It
will be an auto sufficient system capable of ingerting itself in

the general development of the area in which it is situated.

Generally one comes across the term industrial centre;
confusion .,persist between Industrial complex and Industrial

centre. The -industrial complex is an economic term usually

[ ]

related to industrial complications in production technology and'

3
economic growth of a region. Many economists like Parroux and
4

-+ Boudeville have called growth pole or growth centre, synonymous

to indgstrial complex. French economists call .it by developmental

pole; where as American economists call it Industrial Complex.

Industrial centre means a town or a city where one type . or

several types, large, medium or small industrial unit or units

egtablished just to sell out the products: in the markets

available, or just to enjoy the Dbenefits of the urban
agglomerations. The establishments are generally unplanned and
their ‘growth is ﬁushfoom without any strong gystem ~of
interdependence. Teéhqologically, these enterprises are mostly

isolated and are unable to enjoy agglomeration economics.

On the other hand industrial complex is a major prbgressiye

3. Perroux,F., “Economic Space, theory and Applications”,
Quarter Journal of Economics, Vol. 64. pp. 89 — 104, 1950.

4. Boudeville,J.R., "A Survey of Recent Techniques for Regional
Economic Analysis", in W. Isard and J.M. Cumberland (eds.),
Regional Economic Planning techniques of Analysis for Less
Developed Areas; -Organization for . European Economic
Co—-operation, Paris, pp. 383 - 89, 1961.
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form of modern organization in industry. Under this form a

single major production enterprise covers a variety of lines of

producéion. The products or by products of one type of enterprise

serve as the raw matefial for the intermediate proaucts or

auxiliary materials for others. The branches of production are
)

organically, technologically and economically linked in a single

production complex. Therefore, complex means not just one firm,

one branch of industry in one factory, but a totality of economicA

’ 6
relations, a totality of economic exchange. It is an integrated

approach to develop a region on micro, meso and macro basis.

Therefore, the concept of an industrial compiex is emphasized
on two counts (a) Inter-relatedness of economic activities. The
industrial ﬁnits are related to one another-by (i) direct inter
firm transactions (ii) joint demand for the products or services
of other industrial wunits or joint supply to one or more
industrial wunits (iii) joint use of coﬁmon resources and
facilities, like labour and social infrastructure. (b) the second
element of complex in proximity of their location.7 Many inter-

firm transactions taking place within a relatively limited

geographical area result into an industrial complex. The

5. Kolosonskiy. N.N., "The Territorial Production Combination in
Soviet Econimc Geography", Journal of Regional Science, Vol.
‘35 pp- 1 - 2Sp 1961-

6. Nekrasov, N, "Territorial Organization of Soviet Economy",
Progress Publications, Moscow, p.24, 1974.

7. Luttrell, W,F., "Industrial Complexes and Regional Economic
Development in Canada”, in A. R. Kuklinski, (ed). “Growth
Poles and Growth centres in Regional Planning’ Mouton, Paris,
p.245, 1972,
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relatioﬁship between firms is commonly known as Linkage. Linkage
is a term which means inter—actions between firms in the
transmission of goods, people, money and information. In this way
the plants involved éain advantages from being near to each
other. The industrial products and bye products of one plant are
drawn upon by othér plants situated in its proximity. This
phenomenon is popularly represented by input-output matrix

pioneered by Leontief.

’

The 'linkages in the manufacturing processes presents the

most complicated phenomena. The technical relations. in

manufacturing process passes many phases. Based on the technical
linkages the industrial complexes are broadly divided, Isard and
Schoolér8 have identified several typres of complexes mostly based
on activities in the manufacturing processes, Firét type of
complex .in based on single but fairly broad industrial process,
such as a nucleonics complex oriented to either fission, fusion
. or both.9

The éecpnd type comprises of the large establishments of
basic industries. In such, ndmerous raw materials have to pass
through several successive stages in tﬁe processing of an end

product or groups of end products. The initial raw materials are

used and re-used in a comples way by treating and processing them

8. Isard.W and Schooler,E.W., *"Industrial Complex Analysis,
Agglomeration Economy and Regional Development”, Journal of
Regional Science, Vol. I, pp. 19 — 33, 1959.

9., Isard, W (ed.), “Methods of Regional Analysis : An
Introduction to Regional Science, M.I.T. Press, Cambridge,
Press, p. 377, 19640.
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in a consequenial manner. In this way, a cycle.of production of

-~

an unlimited varieties by multi stage transformation of mineral,
animal and plant products, and even of water, of air into
industrial materials, is established.lo Here advanced technology,
large scale production and multiple stages 1.e. vertical,
horizontal and diagonal structures, are characterized. Mono or
multi types of complexes are evolved. All the functions related
to production or institutional organizations are set in motion on
the corporated manner in integrated forms into one gamut. The
examples are iron and steel, cement and engineering complexes. In
the case of iron and steel; coal, iron ore, limestone and other
minerals pass through the processes of transformation into pig~
iron and again pig iron to steel ingot, and finally into steel

and other structurals. Here every stage depends upon the

preceding stage for its basic inputs.

The third type of complex derive from the joint production
of' two or more commodities from a single class of raw materials,
such ag, diverse food, fertilizer stock. The fertilizer i1s the
final ;roduct of many by-products, therefore, the oil refinery
centres become the centre of many units of varieties of products

12
as explained by Jarrett @nd Isard. These industries are

10. Joshi,K.L., “Geography of India : Resources and Regional
Development’, NCERT, New Delhi, p.113, 1978.

11. Jarrett, H.R., fg_ Geography of Manufacturig@}Mac Donald and
Evans, Morwich, p. 189, 1977.

12. Isard, W (ed.) - ”Methqgg of Regional Analysis : An
Introduction to Regional Science, MIT Press Cambridge, Press,
p.377, 1960. i .
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generally located at the centre of dense population either due to
high transport cost or other distributional constrains or because
of consumer service needs. The oil refineries and petrochemical
complexes are centres around which numerous industrial units,
small, mediﬁm and large are concentrated. This cluster of

industries are of diverse nature.

In Baroda region.'it is the third type of industrial complex
that 1is in existence. It is pentred around the Gujarat oil
refinery. The industrial enterprises that have developed around
it, small medium and large are technologically related and show
high linkages. The interdependence among these firms speak of
their interrelations, technologically and economically. The
technological interrelations among firms is best represented Dby
input output matrix, which is a also the basis on which linkages
are xestimated. The direct relations between the firms give wus
only the apparent relations, but the overall relation i.e. the
direct and indirect transactions between various industries are

captured in total linkages.

In coﬁmon parlance iinkage in variously used. In industrial.
literature it means a phenomenon which occurs among different
industrial units, primarily located in one region. Actually it
is an internal functional link between one firm to another based
on input—-output model, common labour pool, capital
link,technological 1link etg. It is a mechanism under which the
output of one unit becomes input for other and thus,\ both the

units are benefited. Moreover, such linked or related industries

often reguire types of labour skills and there is vroom,
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therefore, for a relatively high degree of labour mobility
13 -
between firms. The advantages accrued are known as economies of

concentration, an interesting component of industrial economics.

Linkages exist amcng the intra -~ industrial and the inter

industrial complexes. In the intra — complexes, 1t is of four

. 14 15
types as pronounced by Jarrett ., Estall and Buchann and
16
Kuchhal. These are vertical, horizontal or lateral, diagonal
and technological linkages,
Vertical Linkage : = It 1is a functional ~interlink' Dbetween

separate firms each normally forming one stage in a series of
operations. It is alsp known as industry sequence Or processes
integration. It is the union or combination of the successive
stages or processes of manufacture of the finished article
beginning from the raw materials, passing through manufacture to
the finished product and distribution. The units combined
together do not compete side by side but stand end to end, the
one receiving the products of the other as its own raw materials,
finally forming to one single establishment. The iron-ore, coal,
limestone and other raw materials pass through several stages of
.manufacturing, ultimately into steel or further into steel

structures. This accomplishes economies of storage, selling,

l

13.‘Esta11. R.C. & Buchanan, R.O., kIndustnigl Activity and
. Economic Geography? London, p. 94, 1968, ,

l14. Jarrett, H.R., (1977), op.cit.., pp. 189.
15. Estall, r. C. & Buchanan, R.O. (1968), op.cit. p. 94.

16. Kuchhal, S.C., “The Industrial Economy of India. Allahabad, p.
408, 1969. - —



buying and transportation of materials between the various
processes. But it also suffers from the acute draw backs, like in
case of dislocation of any of the intermediate processes the
whole oréanization may be thrown out of operation. Again highly
integrated industries tend to become inflexible and there by

difficult to adopt to business oscillations.

Horizontal or Lateral Linkage : - Such type of linkage takes
place when a number of different industrial units produce goods
which are finally assembled as parts of a\single larger product.
Actually it is, units integration in which wunits of similar
character are engaged in the same s;here of activity and complete
on the same plane. For example, automobile is the outcome of
several industrial units located side~by—-side. Such type of
linkage is very common and provide external economies in buying,
manufacturing, selling and research. These external economies,

however, lack in the case of the vertical linkage.

ot

Diagonal Linkage :— It is by service integration process we come
across diagonal linkages. It occurs when different goods“

manufactured by a set of industrial units are used by different
sets of other industries. Here the links are with a number of
differént units and are neither of horizontal nor éf vertically
oriented firms. Washers, nuts, bolts, ball bearings and few
widely used manufacturing products, similarly tocls and equipment

of different kinds find wide usage in industry.

Technological Linkage : - It is a novel concept in which single

manufactured product 1is variously used as the raw material for
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other industries. This inter industry dependence is best depicted
in Input - Output table. The direct and total linkages can be
estimated from this method. The direct linkages, give only the
apparent relations between the firms but the total linkages take
int01 consideration the prevalent technology and the inter

industry dependence.

The linkage concept is comﬁonly upderstood and defined  in
the&ry of economic development as one tracing the inter dependent
activities -and the extent of fhe relationship between those
interdependent activities. Development in a céuntry or region is
cumulative ih nature. The linkage effects of two industries when
viewed in combination are larger than the sum of linkage effects
of each industry in isolation. When Industry A is first set up,
it's satellites will soon follow, but wgen Industry B is
subsequently established, this may help to briﬁg into existence
not only its satellites but some firms which neither A ' nor B in
isolation could have called forth. And with industry C coming
" into existence some firms will follow that require the combined
stimuli not only of B and C, but of A, B and C. This mechanism
may go far towards explaining the acceleration of industrial
groﬁth 'which is s0 canspicuous during the first stage of

development.
To provide an explanation for development process in a
country 1like England through an unbalanced growth strategy,
17 :
Hirschman derived key sectors based on the extent of inter—

dependence of economic activities. Since then the linkage concept
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received significance in the theory of development to explain
balanced growth sﬁrategy also. However, the theory that he
formulated led to the prescription of unbalancing the economy in
favour of high—-linkage sectors. It is a presecription that seems
to héve been followed in many countries of the world. Role of
linkages in generating economic growth has been emphasized from‘
demand as well as éupply view points. The proponents of demand
linkages usually base. their arguments on Keynesian multiplier
analysis, when they argue for simultaneous setting up of large
number of industries to enable process of growth becoming self
sustaining by creating effective demand over a wide range -of
activities. Various developed and developing countries appear to
have given a clear priority for éecondary production and
especially manufacturing over agriculture and services yet the
record of growth of an international cross section of countries
does not support the Hirschman hypothesis in its extreme
formulation. An appropriate development strategy would rely on
inducing investment decisions. According to Hirschman's model
there are two inducement mechanisms that may ecourage prbductive
activities in a developing country. First, a non-primary
activity, i.e. activity that employs significant amounts of
intermediate inputs from other activities should be'expected to
induce attempts io supply these inputs through expanding domestic

production. This is backward linkage effect. Second an activity

~

17. Albert Hirschman, ﬁ[hg Strategy of Economic Development', New

Haven, Yale University.
v‘_ﬂ/‘ v




0

[

which is non final i.e., an activity that does not cater
excldsively to final demand, should be expected to induce
attempts to utilize its output as inputs in some new activities.

This is forward linkage effect.

The first order effects of‘the‘different economic activities
of a region are linked through direct buying and selling. But the
responsiveness that the expansion of an industry is likely to
evoke on the industriél system is unlikely to be confirmed to
first order effects alone. Due‘to inter industry linkages,.the
second order effects would be felt on direct ﬁnput supplying
activities, which in turn would effect the input supplying
activities to industries affectéd during the second round, the
process continue tiil it peters out. Depending wupon their
linkages in the system different industries would have varied

impacts on the economy.

The measures of the linkage effects in an economy is Dbased

on Input - QOutput analysis. Backward linkage coefficient for any
th . .

J industry (Lbji) is defined as the ratio of value: of

intermediate inputs to the value of production.

n
< KT
i=1 ) . n
£ 4.7
Lby = — e ] o= ] /
' X
J
Where X represents the output of commodity i used in
iJ

production of X units of commodity J.
J
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Forward ~ linkage coefficient of i the industry denoted by

£i

n
£ Xi7
J =1 '

1
Lfi =

X
i

Wheré X is the sum of inter industry demands.

Backward and forward linkages are direct effebts. Total

>

‘linkage index considers the indirect effects that generate from
th
dirqct linkage effects. Thus total linkage for J sector L is
. idJ
- the effect of both direct and indirect linkage.

Ltd= K iJd

ol
Where K iJ = [1 - a ij]

If A = ga and I is the identity matrix of unit level
iJd
outputs corresponding to unit level final demands of n sectors in

the economy.

-1 ’
2 3
Then [E - - I +A+A +A + ........:]

as matrix multiplier is a converging series, providing the
inverse elements as the sum of required to sustain the direct
(i) Unit level final demands of n sectors in the economy

H

{(ii) Direct input (First stage inputs) to sustain the unit level
final demands. :



{iii) A1l dindirect inputs (at all other stages)

inputs .as a result of chain reaction effects of interdependence

of sectors.

The total forward and backward linkages should be measured
in terms of the inverse elements of the “Matrix Multiplier' to
sustain unit levelfinal demand. Accordingily for a given sector
like chemical categories the measures of forward and back ward
linkages can be obtained in terms of the inverse elements in the
corresponding rows and columns respectively of the Matrix
Multiplier. For refinement and stability of the measure,

18
R@smussens formula would be appropriate.

N
Kg, umber of studies have been conducted to study the linkage

pattern in ;he economy. Various aspects have received substantial
consideration in regional studies in India, with greater focus on
determination of 1linkages of aggregated industry groups or
sectors. The linkage effects of individual firms or plants ha&e
received insufficient attention due to leither the non-
availability of data or the assumption that the linkage effects
of homogeneous industry groups would be approximately the same as
those of individual industries consisting of those groups.
However, it has been suggesked that the regicnal and induétry

linkages of firms in the same industry group or sector vary

18. Rasmussen, P.N. “Studies i the Inter Sectoral Relations,

o

Amsterdam, North Holland Publishing company, 1953.
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19
congiderably. Various studies on small scale sector deal with

their linkage patterns, giving major emphasis on their links to
large scale enterprises and urban centres. The mutual dependence
of small enterprises with in and outside an industry and across
sectors 1is of great importance, which has not been given due

weightage and has remained relatively less explored empirically.

6.2 Linkage Studies : A Brief Summary

6.2.1 Small Industry Studies :

An important aspect of linkage patterné that has relevance
to policy measures is the interrelationship between the small and
large gnits in the industrial system and spread effect potential
of small scale industries. The relation between small and large
units is not always competitive,20 instead small and large units
can support each other through mutual buying and selling and leo
through the process of sub-contracting. Stanley and Morse21 have
suggested that part of the process of industrial development is

growth of cost conscious specialization among firms made possible

by growth'of inter - firm relationships and complimentarities

19. Sea, C.M.Tiebout, “Input-output and the Firm : A Technique for
using National Regional Tables; Review of Economics and
Statistics, Vol.4, 1969 and J.K.Katz and R.L.Buford, The
Effect of Aggeration on the Output Multipliers on Input-
output Models: Anuals of Regional Science, Vol. XV, No.3
Nov.1981. -

20. Subramaniam, K.K. ”Linkages of Small 'Scale JIndustry
Implications for Employment Generation} Indian Journal of
Labour Economics, Vol.XIX, No.3-4, 0Oct.1976-77.

21. Stanely, Engene and Morse, Richard,”Modern Small Industry for
Developing Countries" Mc Graw Hill Book Company,1965,New
York.




indirectly through market and directly by arrangements for
further manufacturing and by contracté to produce components and

supplies. A number of studies have shown the existence of close

213

and powerful backward and forward linkages of two types .?Erstlgs/

the dependence of small units on large scale producerS@uQsecondly

the location of these channels in bng cities.

The 1linkages of small industry when viewed from point of
dispersal 1in space (ile. localisation) exert influence only
through transport costs. The pull of transport cost on locatién
of small séale industrial wunits does not appear to be very
decisive.zz It has been observed that steel using industries
predominate the modern small industries sectdor. Such indugtries
are mostly concentrated in Maharashtra (particularly Bombay),
Punjab, Haryana and Gujarat wher& there is no concentration of
steel industry. In all these states,it is the accessibility to
market that plays a more decisive.role in the establishment of
small industrial wunits. 1In the states of Haryana and ?unjab,
highly developed agriculture creates demand for agricultural
tools, implements as well as consumers' durables and the demand
for these are widely and more or less evenly spread. In these
states accessibility to market for small manufacturers is easy
and dispersed. In metropolitan and large urban areas, it is not
much accessibility to immediate demand, but accessibility to well
organized and efficient marketing channels wﬁich attract location

of industries.

22. Hashim, S.R. Dadl, M.M. et.al, Small Industries - Their Role
in ngngEQQBL Report Submitted to ICSSR.
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The study of small scale industries in Ludhiana analyse the

factors behind industrial change. The industrial linkages which
came to be established at Ludhianazé beginning with hosiery
including wool "~ spinning and textile machinery in the " beginning
led to growih of bicycle and sewing machines industry in machine
tools and auto spares. Added to this the traditional agricultural
implements developed further. This process saw many more small
scale units coming into existence and provided greater scope for
expansion. The concrete examples are in the form of Coimbatore

{Cotton knitted wears), Nagpur (Leather goods), Surat (Art silk,

diamonds cutting), Cannanore (Ayurvedic Medicines).

However, the growth of modern small scale sector has Dbeen
largely confined to the metroﬁolitan and urban areas of the
country. If one takes away cities with a population of one
million or more, Bombay, Calcutta, Delhi, Madras, Hyderabad,
Kanpur, Banglore, and Ahmedabad, one would have eliminated almost
75 percent of production in the small sector. The industrial
. estates set up in and near these big cities have been very
successful, while majority of those operating else where haven
been strugling with poor capacity ut:ilization.24 The study by’

25
Hashim and Dadi, identify two types of economic bases for the

development of small scale industries (a) an industrial complex
base and {b) a developed agriculture base. They further note

that, when the development of small scale industries is based on

23. Patﬁak, H.N. bSmall Industries in Ludhiand: Economic and
Political Weekly, Vol. V, No. 28., July, 11, 1970, pp. 1091-
97. '
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agriculture development, it has a tendency to be more evenly
spread. In contrast where the growth of small scale is induced
and led by the growth of large scale industrial complexes, 1t has
a tendency to remain concentrated around such a complex and

metropolitan area.

Regarding spatial movement a study that examined the rank
correlations between agricultural development, development of the
large scale industries and .of the small scale industrie526
discerned positive and significant relationship Dbetween large

scale and small scale industries, while agricultural development

was seen to be uncorrelated with the industrial development.

Various studies have indicated théf the dependence of small
scale industrial units on manufacturing sector is very heavy. The
results of Guﬁarat studies are revealing. The technology matrix
for Gujarat's industrial system consisting of 12 industrial
sectors,27 where éach sector has been broken into sub-sectors of

registered and unregistered units, highlighted the directional

24. Ram.K.Vepe,“Small - Industry — The Challange of the Eighties" -
Vikas Publicity House, 1983.

25. Hashim, 8.R and Dadi, M.M., "Economic base and the Spatial
Pattern of Small Scale TIndustry Development National

Seminar on Industirialisation of States in India with Focus on
ndhra Pradesh, Aug. 7 - 9, 1987,

26. Vvas, V.S, ”Rural Industralization : An Integrated Approach?
Karnataka Universgity, Dharwar, 1971.

27. Jan.H.Van-der-veen (i) “Small Industries in India : The Case
Study of Gujarat., Ph.D. Thesis Submitted to the Cornell
University, 1972. (ii) “A Study of Small Industries in Gujarat
State" India Occasional Paper, No.65, Employment and Income
Distribution Project, Department of Agriculture University,
Conrell University.
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imbalance in the flow of products from large scale to small scale
units. The flow of products from the registered sector to the
unregistered sector is larger as compared to the flow in the
opposite direction. The study by Kashyap28 concludes that the:.
"Inter scale linkages show directional imbalances on current flow
accounts, flows of commodities from registered sub—-sector to
unregistered sub-sector being much larger than the flows in the
opposifé direction. This highlights the fact that unregistered
small scale units primarily satisfy the final demand needs,
rather than meeting inter—industry demands.

According to Hashim29 the dependence of small scale
industrial units on manufacturing sector is very heavy .... with
in the manufacturing sector, dependénce on steel and steel
products as basic inputs is prédominant. This study concludes
that there exist striong backward and forward linkages between
small scale industrial sector and large scale manufacturing.

The study on the structural analysis of Gujarat state,
reveals a strong integration of small scale sector.30 It is shown
that the wurban unregistered industrial sub-sector is far,
integrated through backward and forward linkages to the rest of
the state wide economy; indeed as far as the back ward linkage is
concerned it 1s better integrated than the registered industrial

31
sub—gector. Another study relating to the cities of Bombay,

28. Kashyap,S.P. op.cit.

'29. Hashim,S.R. —”Input and . OQutput Structures of ©Small Scale
Industries’. Artha — Vikas, Jan. - June, 1979.

30. Jan.H.Van-der—veen — op.cit.

31. Sandesara, J.C., "Efficacy of Incentives to Small Industry",
Bombay University, Bombay, 1982.
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Banglore, Hyderabad and Jaipur indicates that the large scale
producers were immediate customers and immediate suppliers of raw
material 1n large number of cases. The small scale industry
dependence on large enterprises through forward and backward
linkages is heavy.

The study of small aﬁd medium industry growth in
Jamshedpur32 provides an interesting result. The basic character
of a large majority 'of thé units is that, they all supply
products to the steel plants and in this sense they are like
ancillary units. It has been observed that one half or more of
their output was sold to a—single buyer.

Among the small scale units surveyed in Orissa,33 the
chemical and Electrical units are found to have. lower forward
linkages with the local region and greatergpfoportion of sales
is through government agencies and whole sellers.

Registered large and small scale industries showed a
'tendency to move together over time and space.34 In the set of
industries where scale economies did not matter or where
possibilities of competitive or complementary rélaiionéhip
existed between large and the small, it was seen that the major
prop;rtions of small and large tended to show similar’ growth

performance,  although the fluctuations in the former were noticed

to be more intense. Miscellaneous chemicals, machinery and metal

32. Gupta,L.C., "Dynamics of Growth — Jamshedpur”, (IDBI, Bombay
Mim€ographed, . 1980) .

33.IMohan£y,Bedabatil ~”Econom7155 of Small Scale Industries?
Ashish Publishing House, 1986. .

34. Kiran Wadhava .~”brban‘Fringe“r Land Markets : An Economic
Analysisg’, Ph.D. Thesis, Gujarat University, Ahmedabad, 1980.

o
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based enterprises in small scale showed sigﬁificant dependence on
the large scale for their growth.

Because of high linkages between small and large scale
industrial units, it is generally observed that small industry is
found in the vicinity of large industry. The ‘exceptions are the
cases of Punjab and Harvana, where one finds modern small
industry concentrated with out much of large industry. As the
large industry is concentrated in a few industrially developed
states in or around the metropolitan cities and towns, the
modern small industry is also found amidst them or close by. It
is also observed that as large industry gets decentralized and
the relative importance of the other states/areas increases small
industry alsoc gets decentralized and its’ share 1in other
states/areas also increases.35 It is also worth noting that the
importance of small units in principally industrialized areas
will be considerably more as the small units in such locations
are known to be bigger in size than those in other cities.

Agglomeration is "an important explanatory factor in the
theories of industrial location. This factor is perhaps more
"important to the small unit than to the large unit. Through its ’
size, the latter can internalize, at least partly, some of the
external economies. The émall unit can do no such thing.36 For

its effdcient functioning it is all the more dependent upon

agglomeration or proximity of the market. And as the markets are

35. Godbole,M.D., -“Industrial DRispersal Policies) Himalayan
Publishing House, Bombay, 1978.

36. Sandesara,J.C., “ Small Industrialization. The Indian
Experience) Economic and Political Weekly. March 26, 1973.
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readily found in locations of large industry, small industry is
found amidst or close to large industry.

Various policy measures have been taken to transit the
influence of modernization to the interior regions. This
transition from highly developed cities with infrastructural
facilities and services, attracting financial resources and
entrepreneurship is a slow process which involves both public and
private sector participation. This is what has happened in the

37
case of industrially developed countries. In a country like

India with vast under employment and unemployment in rural areas,.
constant swelling of the labour market following population
explosion, industrial agglomeration creates what economists call

the centré—periphery conflict. This resulting in the faster

movement of capital, labour, entrepreneurship and other

resources towards the developed centres and pulls down the
overall economic growth and widens income and other inequalities
between the centre and peripheral regions.

A study analysing the industrial and regional linkaéé
effects38 conclude ' that the establishment of large industrial
plants in 1less developed regions has not led to a noticeable
impact on other sectors of the economy. A major reason for the

leakages .0of benefits of - the projects is the existence of

traditional inefficient and technologically backward industrial

37. G.Myrdal, "Economic¢ Theory and Underdeveloped Regions", Duck
Worth, London, 1957,

38. M.Ramadhyani ~ "Industrial and Regional Linkages Effects of a
Public Sector Enterprise : An Empirical Study"., Economic and
Political Weekly, Vol. XIX, No.49, M.133 - 140, Nov.,24,1984.




sector 1in the less deQeloped regions. The establishment of
ancillary units around the parent project is a step that can be
expected to increase the regionalization gf projects linkages.

Two approaches to the industrialization of regions have been
emphasized. One 1is the establishment of small units with in
industrial estate in selected regions. the other way is to plan
for large public sector projects in éelected areas with a view to
providing nucleui of development in the region. The first policy
of indugtrial estate programme is based on .the assumption of
interdependencies among small scale units and the similar
economies to those found with in a single large plant and also
releases economic impulses for the region.39 It is argued that
localization gf many medium or small plants offer similar
economies to those found with in large plant.40

The industrial estates set up in and around big cities and
in wurban centres have been very successful, while majority of
those operating else where have been observed to face variousn
problems. Although much have been said about growth centres, in
practise, it is the towns that have already developed that have
attracted new industries. The few exceptions are the large
industrial complex such as Rurkela in Orrissa, Bhilai in Madhya
Pradésh, Adityvapur in Bihar, Durgapur in West Bengal which have

drawn some industries. " Overall it is the urban centres that form

the core of economic activity.

39. Alagh.Y.K., “‘Regional Aspects gg_Industrializatigﬁﬁ University
of Bombay, 1973. '

40. Florence, P.S., “Investment, Location and Size of Plants}
Cambridge University Press,
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The study by Kashvyap et.al estimate the linkage pattern of

18 industrial estates in Gujarat. This-study shows that barring a
few exceptions the linkages of units with in the estates as well
as with in the district are very poor. Linkages are found strong
only 1in large industrial estgtes located in areas neighboring
major industrial centres like Ahemdabad.

Similar conclusion was reached by the study examining
functioning of industrial estates in South Gujarat.42 The study
also noted that though the estate programme was helpful in thé‘
promotion of small scale enterprises and even encouraged new but
educated and ‘experienced entrepreneurs, the objective of
industfiai dispersal was not achieved. Most of the rural
industrial estates proved to be non-starters.

,Sandersaré‘s study43 indicates that for small industries
majority of supplies of raw material and majority of érincipal
customers were located in the samev£ity. thus the study indicates
that small industry have high linkages with in the city.

The study of indpstrial linkages in metropolitan region of

44
Pune . reveals that the newly developed industries are

41. Kashyap, 8.P., -et.al "Industrial Estates in Gujarat : A
P reliminary Study of Linkage Patterns') Fourth Input—Output
Conference, Baroda, 1974.

42. Sanghvi,R.L., ”3919 of Indusrial Estates 1in Developing
Economy, Multitech Publishing Co., Bombay, 1979. )

43. Sandesara,J.C., “Efficacy of Incentives to Small Industry',
Bombay, 1982.

44. Bhattarcharya, Ardhendu ’ﬁndustries in Poona Metropolitan
Region - A Preliminary Study, Economic and Political Weekly,
Special Number, July, 1969. - R

!
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charaterized by strong backward and forward linkages. However
these linkages have not Dbeen exploited to foster further
industrial growth in the regions and the existing industries
dépend, heavily on sources outside the region, especially on
Bombay, for their input requirements.

The study analyses engineering and chemical industry in the
Pune industrial belt. The chemical industry in Pune has high
backward linkages. The chemicals constituted 76 pefcent of all
inputs in this industry and these mostly came from Bombay region
local feeding is found to be négligible. Similarly the industry
gshow high forward linkages. The local feeding by chemical
industry- to the chemicals requirement of the region 1is very
meagre and the majority of the requirements came from outside.

The study of small scale industry in North Arcot district of
Tamil Nadu45 reveal that the locations of industries is
overwhelmingly urban and they exhibit weakness of local cémmodity
linkages in the product mix. It has also been observed in another
study that the larger firms manifest backward and forward
production linkages from agriculture. Smaller sized firms have

46
most obvious consumption linkages.

45. Barbara Harriss, ”Regional Growth Linkages from Agriculture
and Resource Flows in Non -~ farm Economy! Economic and
Political Weekly, Vol, XXII, Nos. 1 & 2, Jan., 3-10, 1987,

46 . Barbara Harriss, “State Policy and the Local Linkages of
Industry"”, in "Growth Linkages from Agriculture : Resource
Flows in the Non-farm Economy", Report to ODA, IFPRI and
TNAV, London School of Hygiene and Tropical Medicine,
Mimeo. ' ’ .




[
[
[

6.2.2 Regional Studies

There exist few studies dépicting the linkages at all India
level, few studies have also been conducted at regional level. It
would not be out of place to give a brief summary of findings of
these studies. Notable among these studies are by Lakadwala,
D.T.:; Alagh Y. K. and Atul Sharma (1974); Y.K. Alagh,’
G.S5.Bhalla and S.P. Kashyap (1980); S.P. Kashyap (1979). Atul
Sharma and Keval Ram (unpublisﬁed). The main focus of these
studies has been restricted to determination of linkages of
aggregated industry( groups or sectors. The Indian lindus{rial
economy has Dbeen estimated to decompose into self sufficient
blocks of industries where the interdependency47 are noticed
within the blocks rather  than between blocks. This
decomposability into blocks is tested by 'the closeness of
Leontief Dblock inverses with the Leontief inverse of thé total
system.48

The clustering of industries have been done by Lakdawala
and others.4g Two types of clusters are emphasized; empirical
spatial cluéters and technological clusters. The study draws
attention to the industries which appeared Vith in single cluster

in both the empirical spatial and technological cluster of

industries, which indicates that in the regional context in

47, Lakdawala, D.T. Alagh, Y.K. Atul Sharma. 'h egional variations
in Industrial deve lopment’ popular Prakasham, Bombay, 1974.

48. Rohit Desai, #structural decomposition of Indian Industrial
Economy", Fourth Indian Input—output g;gﬁgxgngg, Baroda, Sept
1972.

49. Lakdawals, D.T. et.al,op.

-cit.
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India, nascent complexes of interrelated industries have emerged.
These' are vyet smalllas compared to complexes emerging with in
each block of industries 1in nation reference technology
structure. Nascent complexes are found to exist in almost every
sector of the industrial economy.

Pattern of ' inter ‘sectoral relations of the regional
economy50 depicts block diagonality. Almost akin to the national
economy, Gu;arat economy decomposes itself into food fibre and
mining metal Dblocks. In case of Gﬁjarat the objective of the
exercise is to isolate the inter related - sub-sectors of
industries. Block diagonality gets sharper focus once universél
intermediates are  withdrawn from each block and are given a
separate treatment as an independent block.

An input-output study has been conducted on the economies of
Gujarat, Punjab and Haryana51. It is seen that the economy of
‘Gujarat Vis-a-vis those of Punjab and Haryana differs in its
output, income and employment inducement effects. Sectors in each
economy Qary in their inducement effect as measured by different
multiplier matrices, which means that the choice of sectors for
regional development is a difficult task.

The backward linkage pattern for Punjab and Haryané are
quite similar to each other but quite dissimilar to those . of

Gujarat. For Punjab and Harvana linkage indices based on output

and emplovyment multiplier matrices are well correlated s0 is alsc

50. Kashyap. S.P “Regional planning in a consistancy framework'
Allied Publishers;

1. Alagh Y.K.. Bhalla 6.5, Kashyap S.P - *Structural analvsis of
Guiarat, Punjab and Haryana Economics". RAllied publishers,
New Delhi, 1980.
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the case Dbetween 1inkages‘ based on income and wage income
multiplier matrices.

The fcrward linkages in the three economies also show
dissimilar patterns. In Gujarat wage income and total income,
wage income and employment and income and employment inducement
effects correspond Qell with each other. ft is found that in
Punjab and Harvana also wage income and income inducements
correspond‘ well with each other.“‘On the other hand wage income
and employment inducement effects show negative correlations. Qut
put, income and wage income inducement effects in Punjab and
Haryana ﬁy and large, show better correspondence compared to
Gujarat.

The direct and indirect inducement effects for Gujarat have
been studied by the use of linkage indicessz.x Linkages highlight
the qualitative nature of the economy, their qualitative picture
shows stability over different variants of the reéional economy
(30 x 30 and 16 x 16 with and without import leakages).
Agriculture and allied activities mining electric light and power
sectors generally show high forward linkages on different counts
{(output income wage income and employment) over different
variants of Gujarat inter industry model. Textile and
construction sectors show high backward linkages and spread of
these linkages 1is also even. If one were to use Rasmussen's
definition of "key industry", textile from food-fibre block and

construction from mining metal block emerge as sectors of crucial

importance in the regional economy. Agriculture and allied

52. Kashyap, S.P. op.cit.
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activities and faf@ output processing activifies also eﬁergeﬁ as
high backward linkage sectors in their income and employment
inducement effects. Backward llnkage pattern for these sectors,
" however ‘are found showing concentration in linkage dispersal.

Another study conducted at all India level divides Indian
industries into 83 sectors. The study takes a deeper lock at the:
linkages of 53 manufacturing sectors from améng' the total 83
sectorssa. For all the sectors the Direct and Total Incohe,
output; employment éeneration and Import intensities per million
rupees .worth of output have been estimated. When direct and
indirect linkage effects are taken into accoﬁnf, it ié(found«that
the sectors occupying the first ten ranks in terms 6f‘ magnitude
of the total income generation are .mostly (except for two
services sectors) related to agricﬁlture and related activitieé.,
A similar observation can also be made for employment generation.
In  agriculture related.sectors it is observed that -the direct

linkage effects are very high and the indirect linkages effects

are minor.

6.3 The Present Study_

 4$mm§ﬁ3r =ince fhe present study i§ confined to smai;ibzggf'
medium scale chemical units in Baroda‘regiona we present; inter
industry 1links of these enterprises. Thef links of these
enterprises to various industries located in the local region and

other regions are also analysed. The phrpose of attempting this

53, Atul Sharma, and K al Ram; "Income, output and emp loyment
1nkages and Input 1nten51tle§ of manufacturing 1ndustrles in

India® Mxmse,o};/a.pk.z.a(
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analysis of linkages is to ascertain

(1) To what extent chemical industry is linked to varioug
production sectors. :

(ii) To what extent chemical industry is linked to local region
and other regions,.

(iii) To which major industrial groups is the chemical industry
linked locally and in other regions and what is the extent.
of linkages ? .

(iv) Is the local region benefiting from the existing inter
industry linkages ?

(V) »The input structure of various industry groups among
chemicals.

(vi) The extent of small industry links to the large scale:
enterprises. '

(vii) The extent of small industry links to the urban centres.

| The industries established in a region should be able
to create favourable impact b& redﬁcing persistence unemployment
and by increasing the econo&ic éctivity of the region. The
favourable impact due to industrialization will be felt 1in the
region if the industries (a) can provide sufficient jobs to the
local pecple (b) can exploit and make best use of available local
raw materials {c¢) can dfaw'more of local capital (d) can make
optimum use of local entrepréneurial skills (e) can provide goods
needed in the region. These objectives can be achieved through
strong input-output linkages of the industries with in the
region, as well as inter industry ties and inter industry
dependence. '
It 1is expected that the development of industries in any

particular region will create demand for local raw material and

local labour. The 1local 'skills - are best wutilized by these

\
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industfies which draw local capital and entrepreneurship. On the
other hand there should be demand for the products pro@uced by
the .industrial units in the region. Demand may originate from the
household sector, distributive sector or productive sector. The
demand from productive sector will create inter indﬁstry'
dependence in the region and out of strong inter industry'
dependence, a mabture industrial éﬁmpleX'will emerge. The demands
of the industrial sector are mainly the non final products i.e.
the intermediate goods. If 1in a reéion there exist dominant
industries producing noén final prod&cts. the“iﬁdustr;al sector in
thé region would show greater inter industry linkages.

Since the present study is confined to study of small and
medium scale chemical enterprises, only linkages of these
chemical enterprises are studied. However such a study has
greatér scope for emphasizing the minute aspects which akstudy at
an aggregate level wouldfover look. A micro level sfudy depicts a
clear picture oi ‘the industry in the region under sﬁudy. In
- aggregate level s@udies inter ‘industfy transactions are of
paramountlimportance and the regional transactions are not given
'dqe'importance. In such studies,the national level technology is
of greater importance, but the- regional pqghnology‘ or
technologies used at diffsrent levels of manufacture in actual.
praqtise could be differen;. Even wfth in an industry the inpgt
structure and output disposal patternsvvary with the .nature ‘of
products produced.

A producing sector demands various typés of raw material énd
services. These - are not necessariiy,produc;d in a particular

region. Therefore & producing sector purchases its raw material
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~and services from a region, depending upon their availability in
the region. If the local industries are able to supply the
required raw material and services for a given industry then that
partipular industry would show higher backward linkagés to the
local region. In‘ the absence of shortage of supplies from the
local region an jnduspry is forced\to depend upon oéher regions.
However the industry's dependence or like to the local region or
other regiong is deiermined by the industrial production in the
local region and the structure of industrial production.

The products produced by industries in & region are demanded
by various other industries and these to some extent are used for
final consumption. If the products produced are final products,
then they are sold in the. market i}ther loFally or outside. If

[

the products produced are non final commodgties then these have"
/——'\_.__

-

to undgr go 'some processes before they reach the ultimate
consumer, in which case these are to be sold to 'other
manﬁfaéturing industries. Thé demands of local industry would 5e
technically - related' to their outputs. Therefore the output
produced in the local region is sold in the same region only to
the extent of existing demand for these products in the local
region. OSome portion of production is sold to other regions too,
showing a technological inter link between 'industries loéated'
across regidns. The~e¥is£ence of technological inter link lead to
inter industryylinkages across and within the regions.

Is the region under study actually benefiting from the

existing linkages in the industry cpncérned ? 1f the region is

benefited from the existing linkages it has further scope for.

#



diversification. As a result of growth in the region more labour
force would be employed, entrepreneurs would face new

opportunities more of local capital would be invested in

productive avenues, In addition, entrepreneurship, capital and

technologies from other regions are attracted to the local
region. The result of growth in the region would be interms of
increasing purchasing power of local popﬁlation as such_ the
demand for variocus products would raise énd new products
demanded. As a result the other sectors in the region have
greatér role to play and new forces come to play.

However one does not always come across regions benefiting
from existing linkages. '~ Linkages of 1local region .is very
important locally, but the magnitude of linkages to other areas
or regiong, may only serve t§ . heighten disparities. The
governmental subsidies, developmental scheme are to direct the
linkages resulting from industrfal development to the locél
region. If the magﬁitude of the linkages to other .regions is
high, then the development envisaged in the local region cannot
be achieved, there are also instances where one major region
~restricting the expansion of industrial activities of smaller
‘centres around. According to the centre Eeripher# model of
economic development, the growth pole depicts the transmission of
economic prosperity of two sets of opposing forces. On the one
hand, growth tendsfto concentrate in the centre and erodes the
economy of surrounding areas; on the other hand development
spreads over surrounding areas as the result of growth in the
centre. In the early stages of*&evelopment, the centre attracts

resources and factors of production from the production from the

30
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periphery, once the centre reaches a stage of development it
influences the developmént of Qeripherv. If a region does not
have well developed inter ikdus£ry linkages with in the region,
then it could be termed as being far from self sufficient. Such
a regioﬁ is éxpected to depend on other regions and‘would show
high backward and high forward linkages with other regions. Thesé.
linkages restribt the expansion of the industrial activities in
the local region. In such an.ihétance, the ;ocal region has great
oppqrtﬁnities for expansion and. needs} to achive greater
utilizatioﬁ of capacity. If the competitive strength of the
5ndustries in the region has to ﬁe improved, it is only by way of
clustering of industries with stréng inter' industry linkages.
Such a cluster will increase the competitive strength of the.
industries by reducing the transport cost and by way of economies‘
of scale, localization economies and spatial Juxtapos:tﬁbn

economies.

s

Before we -examine the nature an& extent of ‘backward and
forward linkages in case of sméll scale industryﬁiifggald net—Be
out . of place to discuss the nature of the products produced by
petrochemical industry aﬂd discuss‘ the relation between
petrochemical and chemical industries. The petrochemicals are the
originating point for a number of organic and inorganic chemicals
which are used as raw materials in different categories of’
chemical and non chemical industries. The petrochemicals exhibit
their liﬁks to various other sectors of the economy as well. In

* the following section, we take a look at petrochemical industry

in general and in Baroda in particular. N



6.4 Petrochemical and Chemical Industry :

Chemical industry covers a wide range of industries starting
from ~gaint petrochemical and fertilizer complexes to the small
and light industries such as paints, soap, plastics. This
industry is closely linked with other segments of the economy
@ee flow char@)in variety of ways. The chemical industry also
play a key role in the country's defensive and offensive
capabilities. In the modern times chemical products are indeed
substituting other materials in every sector of the economy and
are serving almost every industry. In addition it can make verf
valuable contributions' in augmenting food productiop.
conservation of water resources,provision of newer fibres to
substitute cotton, provisicn of improved construction materials
to substitute scarce metals, in organizing an effective programme
of population control, in meeting health needs of the populatioﬁ
and 1in many other ways. Apart from its importance to other
sectors of the industry the chemical industry has been notable in
meeting the domestic needs such as apparels, furnishings,
electrical goods, detergents, talcum powder and deodorants,
shoes, fiavouring agents preservatives, creams, tooth -~ paste
utensils and many more. Large scale petrochemical and chemical
enterprises can therefore be expected to initiate growth of
number of manufacturing units of a wide range of industries. A
similar phenomenon has Dbeen noticed 1in Baroda region. The
overall industrial development of the region can be attributed to

the growth of petrochemical industry in the region.
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The dominance of petro chemicals and chemicals in the
Baroda region is a clear cut phenomenon. The Gujarat refinery
(Koyali) can be considered as a starting point of the chain of

industrial link in ﬁﬁe region. It uses the crude produced in

various regions of Gujarat. Despite its production of motor

spirit, LPG, Xkerosine, aviation fuel, diesel, . it also produces

34

" Benzene, Toluene, naptha and residual fuelé which all have Wide

industrial applications. It also produces n-Heptane and Aluminium
rolling oils which‘were earlier being imported. The refinery

dispatches its products by pipeline, rail and road to various

distribution and consuming centres all over India. It is linkKed .

fo Gujarat State Fertilizer company (GSFC) Indian Petro Chemicals
Corporation Limited (IPCL) by pipeline and playg a predominant
‘role as a mother industry for supplfiné the feed s£ock‘to various
large scale industries. This refinery supplies LPG to the Béroda
citiiens through pipelines, in addition, to the supply of LPG

cylinders all over the country. GSFC draws Naphtha (For

fertilizer manufacture) LSHS (for ‘fuel requirement) Benzehq

(Caprolactum production) from Gujarat refinery. Gujarat Narmada
Fertilizer company - (GNFC) uses the LSHS supplied by this
refinery for fertilizer production. IPCL draws feed stock from

refinery and coverts them into petrochemicals which.. have wide

- in - - - ’
applications in various sectors of the economy. The supply of -

feed stock by Gujarat refinery to IPCL are as follows,.

Naptha (For Aromatic plant and olefin plant)
Kerosene (For Linear Alkyl Benzene plant)
LSHS (for fuel requirement)

n-Heptane ) ’

Cracked LPG (For polymer plant)



In addition to this the Gujarat refinery supplies chemicals
for défence purposes, major chemical of which is Toluene. The
feed stock supplied by the refinery is converted into fertilizers
and various petrochemicals.

The Gujarat state fertilizer company produces various
fertilizers, Bio-fertilizers and mény products which have variety
industrial applications such as MEK oxime, Nylon— 6, Malanine,
olium, Anone, Sulphuric acid; sulphardioxide Gipsum, Anhydrous
Ammonia, Argon gas. Methyl Methacrylate Monomer, polymehyl metha-
crylate sheets polymethyl and Methacrylate pellets. These
products have multiple applications such as in textiles,
Acrylies, Engineering plastic, polymers, Multilayer films,
helmets, Resine, welding and as raw materials in some chemical

industries. This large industry is linked to various small scale:

enterprrises through purchases of material and sales of products._

‘It provides raw material and also gives guidance to various
industries. The industry reported that it purchases material from
about 370 small scale units and supplies material to large
number of small scale units directly and through dealers.

Indian petrochemicals corporation limited is the largest
petrochemical company in India. It draws the feed st;ck from
Gujarat refinery and converts them into numerous products which
have variety of uses. Basically raw material (Petrolium, coal
gas) are converted into primary chemicals such as ethylene,
acetelene and Benzene which inturn are converted to commodity
chemical such as PVC, poly styrene, synthetic rubber., dves
insecticides etc. These commodity chemicals_are converted into

products 1like paints, pipes, shoes, bottles, Drugs and
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pesticides. Therefore petrochemicals when converted to fainal

products substitute many traditional products and are also foundi

to be much cheaper.

Petrochemicals are wused in farming for dual . purposes.
Firstly, they are used in increasing the crop yield. Solvents
derived from petrochemical sources are essential raw material for
the manufacture of insecticides, fungicides and herbicides.
Secondly the polyethylene films are widely used for canal and
reservoir linings for conserving water., covering food grains and
nursery bags for tender plants.

Petrochemicals productsf‘ are used in manufacture of
telecommunication cables, telephone instruments, accessories and
components for vradar and satellites, IPCL contributes to
publishing  industry by way of provﬁﬁing solvents for the
manufacture of high quality pfinting inks.

Petrochemicals products are used for the manufacture oOf
medical accessories and its chemicals aré ‘in“ uée ~in
pharﬁéceutical industry as basic réw materials. Poly‘ butadiene
rubber .is an essential raw haterial in manufacture of tyres for
all Xkinds of vehicles. Acrylic fibre an alternative to wool,
synthetic leather an alternative to . natural leather  are
Emanufactured from petrochemicals. Linear Alkyl Benzene is usedAin
manufacture of detergeﬁt soaps and releases our edible ‘oil
resources for purposes more important than the manufacturing of
soap. Pléstic, components for air crafts, parachutes made from
synthetic fibre, uniforms and blankets for defence purposes are

made out of petrochemicals. Toluene is the starting point for

36



.

237

manufacture of ammunition for deferice. In addition to these,
there exist variety of uses for petrochemica}s from simple house
hold items such as tumblers, toys, brushes, paqking material,
baggages, go textiles and many.more. '

The products of IPCL are used by various small, medium $nd
large scale enterprises to convert éhem intoe final products.
Depending iupon the nature of the products and their usage, IPCL
sells its products to wvaricus industrial ‘organizatioﬁs‘ For
products like LDPE (Low Density Poly Ethylene), LAB (Linear
Alkaline . Benzene) and Xylenes, ‘the distribution policies are
oriented towards 'unorganized'secﬁor as these products can be

. effectively converted into finél products hy.thése industries.
other products are mainl& supplied to organized sector as these
have little demand in unorganized sector. The unorganized sector

consists of cottage, household industries and these are largely
run on small scale. All the indus;rial uniFs in unorganized
secfor can be classified as small scale enterprisés. "The
organized sector consist of large, medium and a certain
proportion of small scale industries whiéh are run on modern
lines. Therefore, Eh@ ‘supply of raw material By IPCL to
unorganized sector would be only to a part of the small scale
industry ‘in - the country. However, the company. reports that
substantial portion of output is sold to unorganized éector and
their customers aré'lafgely from unorganized sector.

The company ﬂIPCL),‘ has .not_.yielded to the soft option of
serving large consumppion centres nearby. The haraer efforté at
developing under developed areas and promoting»small enterprises

are being pursued in the national interest. Market seeding
N
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efforts are being followed up with uniform prices, availagbility
of products the users door steps all over the country. Of the
various products produced by IPCL, LDPE, Poly Propylene, LAB,
Poly Butadiene Rubber and Acrylic fibre are the products whose
sales to unorganized sector in each case is above 50 percent of
the total produce. These products constitute a major proportion
of the total output by IPCL. Even in few other products, the
market share of unorganized sector is consider able high. The
sales. of LDPE to unorganized sector is to terms of 98 per cent,
90 per cent in poly propylene,70 percent in LAB, 60 per cent is
poly Butadiene, Rubber, and 50 per cent in Acrylic fibre. Overall.
the unorganized sector draws approximately 50 per cent of the
produce by IPCL. In terms of the number of customers (industrial
institutions purchasing products) from IPCL, the customers from
unorganized sector constitute around 96 per cent. These customers
are located in Baroda regions as well as regions outside Baroda.
The establishments of a large scale industrial unit in a
region brings into existence a number of small and medium
enterprises. The establishment of Gujarat Refinery in early
1960's is considered as turning point of industrialization of
Baroda region. The establishmént of GSFC and IPCL at later dates
have given an additional spurt to the industrial development of
the region, leading *to establishment of number of surplus
satellites and finally into a mature industrial complex. The
chemical industry by its very nature is 1linked to various
industries. With the advent of petrochemicals, its usages have

multiplied. The large scale chemical and petrochemical
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enterprises located in Baroda have not only influenced the grqwth
of Baroda region but also have caste their inf luence on other
regions. In Baroda region numerous small and medium scale
enterprises have come up in a wide range ofl activities. These

small scale enterprises are linked to large enterprises by way of

39

purchase of raw material and supply of finished products. The"

satellites that have developed based on these large scale
. enterprises are also found to be interdependent and their
linkagés extend beyond the Baroda region. '

'In an input - output frame work a producing sector purchases
outputs of different éectors as inputs and sells to them its own
output as input. Sectors are thus interlinked through purchase%
and sales of their outputs. obviously, transactions differ from
sector to sector and for a‘particular sector from time to time
and as such inter—sectoral felgtedness varies both in nature in
degree. As noted above, a sector performs two types of inter -
sectoral activities input purchasing and output distributing
(selling). On the basis of the type of sectoral activities input
use linkage (backward linkage) is distinguished from output
distribution linkage (forward linkage). A sectors input linkage
describe‘how it depends upon other sectors for its inputs, while
its distribution linkage exhibit the dependence of other sectors
on its own output for their resources. The importance of a
sector to other sectors is thus judged by 1its distribution
linkages, while its input linkages reveal the importance of other
sectors to it. In the following sections the backward‘and forward
linkages of chemical enterprises with different sectors and

regions are analysed.
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6.5 Backward Linkages

The  purchases by a enterprises consists of different
material and these are purchased from different sources (located
inside Baroda district or outside Baroda district). Some times
the same input is found to be purchased from different sources.
It 1is observed that in many instances the purchases by the £ irms
are not directly from the producers but from middlemen. Therefore
care was taken to identify the actual producer wherc ever
possible. Depending upon the nature of inputs, these were
classified into twenty broad categories. Two of these twenty
categories consist of Basic Organic Chemicals and Basic Inorganic
Chémicals. These two categories of inputs were further davaded
into 4 (four) sub - groups each. Therefore, we have in total
inputs being divided into twenty six categories. The purchases by
each firm of the chemical industrial éfoup under study has been
divided into these twenty six categories.

These  twenty si# categories are (1) Basic inorganic
chemicals, which are further divided into (a) inorganic acids:
{b) iﬁorganic salts; (c) inorganic solvents; (d) other inorganic
compounds, (2) Basic organic chemicals, which are further divided
into (a) organic acids; (b) organic salts; (c¢) organic solvents;
(d) other organic compounds,. (3) Fertilizers and concentrated
pesticides, (4) Paints, Varnishes and lacéuers, (5) Basic drugs
and formulations, (6) Perfumes and cosmetics, (7) Inedible oiis,
(8) Turpentine and synthetic resins, (9) Other chemicals, (10)
Food and food products, (11) Petroleum products, (12) Non-
metallic mineral products, (13) Basic metal and alloys, (14)

Other raw maierial. '(15) Electricity, {16) Other fuels, (17)
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Packaging, {(18) Transport, (19} Repair and maintenanée, 20)

Miscellaneous. /’,V/OM% o /}'Wyjﬁﬁ@ 7 \Z( ‘

From among these, twenty categories information regarding-

input purchases according to the origin of the input could be
collected only for the first fourteen categories. For Fhese
categories, inputs have been classified depending on their origin

that is, Baroda district or Gujarat (other than Baroda district)

or other regions. For the rest of the size categories, it 1is

assﬁmed that these material originate from Baroda district. The
purchases of all these categories of inputs are from Baroda
district, but one cannot definitely éay that their orﬁgin is in
Baroda district. For example, the electricity supply to the
jndustries in Baroda region is done by the Baroda Municipal
Corporation (BMC), but the BMC purchas;s electricity in bulk from
various electricity generating organizations in Gujarat (chiefly
Gujarat Electricity Board) and other regions. Therefore, this

assumption, that the purchases of input in the last six

categories are solely in Baroda district is a limitation of this
?"\—Jv/—v

exercise. The category other fuels include petrol, Kerosine, Low

Density 0il,\ Diesel, and fire wood. The category miscellaneous

includes different input that are not classified in the above 19

categories an also includes the firms expenditure on sales

promotion measures.

The linkages,  are viewed in terms of  inter industry

!

transactions. Howevgyr there is the regional dimension to these

transactions in additdion to the industrial/sectoral dimension,

o ?N%’WM&N\V}
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which is not given due importance by the researchers. Few studies
at micro level have emphasized "on these aspects to certain
extent. In this section the backward linkages of the small scale

chemical enterprises are analysed.

¢

All the 95 industrial units coveréd by the survey in ‘Baroda
region together consume a\togal of Rs. 15.78 crores worth of
industrial inputs which work out to a ratio of 0.74 percent of
output in 1984-85. The total inter industry feeding with in the
region was Rs. 7.34 crores or 46 percent gf the total inputs
used, the rest coming from other regions of Gujarat and outside
Gujarat. Before we analyse the inter industry and regional
transactions in greater detail, let us take a view of the input
structure of chgmical enterprises. The inputs per unit of output
(Input coefficients) are discussed in the following sub section

and the results are presented in table ~6.1.
6.5.1 Input coefficients

Input output analysis is based on the assumption gf constant
input coefficients. This‘ implies that over sufficiently long
periods the input coefficients in a particular industry remain
stable. This limitation does not minimize the utility or working
out the input structures of different industries. The assumption
of constant input coefficients can only be regarded as an
approximation to the more complex production function observed in
reality. Input coefficients in an industry cannot be constants,
if they do not change at all. economic progress 15 unlikely.

Changes in input coefficients differ from industry. Each industry

e

g
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has ;ﬁs own peculiarities and it is useful to study them 1in
isoiation.' The Table -6.1 provides input coefficients . by
industry. 1In calculation éf the coefficients the gross output is
taken 1into consideration against the value of raw material,
therefore as the sum of the coefficients is less‘thén unity. The
materials consumed ﬁave been suitably aggregated into twenty
broad classes reported earlier. The input structure depends on.
the type of productis produced. For‘pll chemical industries basic

-

chemicals form major inputs. The basic organic chemicals have
beenf subdivided into four categories. However this remains a
broad classification Dbased on th; chemical structure and the
properties of those material. Basic inorganic chemicals have also
been divided into four bfoad clgssifications. Care was taken to
c§ver all the material consumed in these broad classifications.
Intermediates, final producis and other binding and daispersing
agents have been classified separately. In the dyes and paints,
Drugs and pharmaceuticals, Fertilizers and Pesticides industry it
is observed that intermediate products form a major composition.

In’all the industries Benzene derivatives are found to be a major

raw materials.

The coefficients estimated here are at an aggregate level
and these do not represent product level coefficients. In
chemical industry fundamental difficulty is encountered because
commodities which come out as outputs may be substitutes, whilé
the inputs going into these commodities may not be substitutes
or different from gach other. Many of the <chemicals ~ processes

yield * by-products which have very much different properties to

(T
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that of primary product. Hence even in case of firm. level

studies certain difficulties are/faced in estimating input~outpu§
coefficients. This has been illustrated by Barna54 with the
example of cotton and Rayon yarn or textiles which are
substitutes products for the consumers who buy and hence there
may . be Jjustification on agg:regating the production of these
commodities into a single industry. However the raw materials
used for making cotton yarn are very much different than those

used for rayon. The manufacturing processes are also different.

This calls for disaggregation of the sector.

'

At times, the complexities involved are so great that it~
becomes extrémely difficult to take into account all the inter
relations and alternative combinations of product - mig that can
be produced with the same input or slight variation of the given
inputs. This difficulty is often expefienced in the chemical
industries. Tﬁis is all the more so because Even within the same
firm, the product - mix may change fast. A firm producing more
than one‘product may change the input combinations for producing
a chemical of different nature. Hence even at firm level the

input coefficients can vary.

The input coefficients as expected are found to vary with
each industry. The importance of a particular input, depends

upon the nature of the products and the technolog& adopted.\

54. Tibor, Barna - "Classification and .aggregation in input -

output analysis'in, structural dependence of the Economy Ed,
Tibor Barna. :

Tperefore the input structure would differ from 6ne firm to
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another firm. The industrial input requirement per unit of out-
put véries from 0.7064 in other chemicals to 0.7875 in fertilizer
and pesticides. In Drugs and pharmaceuticals, the basic drug’
formulations used pef unit worth of output is 0.34. In Dyes and
paints, synthetic resins and turpentine used for unit worth of
final product is 0.17. In all other industrial categories basic
chemicals form the core of the materials used. The basic
chemicals are a broad category consisting of nﬁmerous chemicals
which have their own specific properties. Iﬂ %ertjllzer and
pesticides, the concentrated pesticides wused for one rupee
worth of output is 0.14. Over all the chemicals form a large raw
material base for this industrg. The importance of other inputs
cannot be neglected. FEach firm draws material depending upon its
nec§ssity which is détermined.by the products produced and the
technology used.

The gross value added per unit of output is presented at
the end of the table — 6.1. The value added per unit of . output
varies from' 0.2936 to 0.2135 in various industrial groups.
However when one takes into consideration, the firm level data,

the variations are more pronounced.

The industry wiseV\input pattern is derived from the
information provided by the sample units. It may be mentioned
heré; that the input coefficient matrix, presented above is based
‘on this data only. The basic data obtained is presented in the
form of table — 6.2 . It gives the purchase of inputs by various
chemical industries of Baroda from Baroda district and outside

Baroda district at 1984485 prices. The data has two dimensions
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in it, firstly the inter — industry dependence and secondly the
regional dependence. Let us first analvyse the inter—industry

dependence,
6.5.2 Industry Linkages

The chemical industries in Baroda can be categorised 1into
groups depending on the intensity of their linkages with other
industries. The heavy dependence of an industry on a particular
product or group of products reveal its intensity of backward

linkage to that particular product/products. It has been observed,

that firms under survey exhibit very low linkages to very high

linkages of 48 .percent. Therefore it has been decided to broadly ’
e e
divide the  industries depending on the levels of backward

linkages into 3 categories : (see tapjeg — 6+2)

(i) Highest backward linkéges. An industry is classified under
this category, if the contribution of a product +to input
requirement of the industry is greater than 33 percent (i.e.
1/3rd). (ii) High backward linkages — An industry is classified
under this category, if the contribution of a product to inpgt
requirements 1in the industry is to the tune of 10 percent to 33
percent (i.e. 1/10th to 1/3rd). {iii) Low backward linkages ~ An
in@ustry is classified under this category, if thé contribution
of products to input requirements in the indu;try is less than 10
percent. As a matter of fact every input has iﬁs importance 1in
production structure, but a firm can still maintain and pull on

its production despite shortages in some of the materials.

Higher the linkages of an industry to a particular product/group
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of products, a firm cannot function with out them and the
firms dependence on such products is heavy.

(i) Highest backward 1inka§es : The industries which fall into

this- group are inorganic chemicals, fertilizers and pestaicides,
Drugs and pharmaceuticals, soap and cosmetics, other chemicals.
In all these .industrial categories a -product or agroup of
rad

homogeneous products‘from a sector contribute to more than /3

of their material inputs.

In case of inorganic chemical industry in Baroda, 48 percent
of its material inputs are b@sic inorganic chemicals Out of 2.55
crores expenditure on inputs, Rs. 1.22 crores is spent on
purchase of 1inorganic chemicals only. This shows intengity of
backward linkage of the inorganic chemical industry to the basic
inorganic chemical industry. The dependence of this industry is
found to vary with the nature of various categories of Basic

inorganic chemicals.

The fertil?zer and pesticides are found to depend on basic
organic chemicals to the tune of 40 percent of material 1inputs
(amounting to Rs. 1.06 crores). This industry manufactures
various fungicides, Biocides, Bio-fertilizers and different kinds
of pesticides and products for which the organic solvents ‘are

used in large quantities.

Drugs and pharmaceuticals industry is dependent on Basic
Drugs and - formulations. Out of total input purchases of 3.18
crores, Rs. 1.5 crores is spent (47 percent) on (Drugs and

formulations only.
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Other chemicals industryy which manufacture various
_laboratory and fine chemicals spend 35 percent of its input

requirements (Rs. 88 lakhs) on Inorganic chemicals only.

Any disruption in supply of raw material from the industries
producing these products would invariably lead to lowering of
‘efficiency of the plants. This “Highest dependence' is largely
due to the nature of chemical industry, which is raw material
based. Even though 'this industry exhibits high forward linkages

to various other sectors, it exhibits backward linkages to only

few sectors.

(ii) High Backward Linkages : An industry is categorised as

exhibiting high backward linkage if it is highly dependent on a
singlé product or a group of homogeneous products to the tune of
10 percent to 33 percent of its input requirements. It has been
observed that all the chemical industrial groups have exhibited

high linkages to one or other industrial sector.

Organic chemicals are basically the compounds of carbon and
Hydrogen. The raw material used by this industry are for the most
part, )already man made products. For this reason, this industry
is clustered around petrochemicals and o0il vrefineries. This
industry is heavily dependent on Basic chemicals both 1inorganic
and organic. The basic chemicals; inorganic (31 percent, Rs. 57
lakhs) organic (25 percent, Rs. 47 lakhs) form 57 percent of
input requirements of this industry. In addition this industry is
also dependent on gynthetic reéins to the tune of 15 percent of

the input requirements.
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" Other chemicals which manufactures laboratory chemicals and
fine chemicals is also -found to depend on basic organic chemicals
tc the tune of 28 percent (Rs. 72 lakhs):; other chemicals it selt

torthe tune of 14 percent of the input,requirements.

Dyes and paints industry is diverse in nature with w&de
range of pfoducts. For this industry Turpentine and synthetics
resins form a major input which constitute 24 per cent of
purchases (Rs, 50 1lakhs). This industry ‘also exhibit hiéh
linkages to the chemicals industry with inorganic chemicals (19
per cent); organic chemicals (18 per cent) form a 1iInput

-~

requirements.

Inorganic chemicals industry use basic organic chewlcals to
the tune of 12 pér-cent of input requirements. Fertilizers and
pesticides use Basic ;norganic to the tune of 17 per.- cent and
concentrated pesticides to the tune of 18 per cent of its inpuf
requirements. Soap' and cosmetics requires Dbasic inorganic
chemicals (13 per cent) and ingdibla ails (12 per cent) as input
requirements. In case of Drugs and pharmaceuticals 12 per cent of

input requirements are basic organic chemicals.

These various inputs, exhibit high Backward linkages to the
chemical enterprises; however, the importance of other inputs can

not be undermined.

(iii) Low Linkages

The importance of other products (less than 10 per cent)

cannot be underestimated. Their share in the input costs are low
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but at times are very crucial in nature. A general input of prime
importance in this category is electricity and at times water is
of very great importance. A short supply or cut in supply would
effect the production schedule and piant caqacit cannot be used
to the fullest extent. A more important, but insignificant input’
(in terms of cost) in chemical industry are the catalysts. A
catalysts monitors the production process (either it speedens or
slower, the reaction). Qith or without taking part in the
reaction. It 1is of great importance in chemical process, but

while estimating the linkages it gets_ an insignificant role.

Overall, one notices that chemical'enterprises.ekhibit high
backward 1inkageé to the Basic cbemicals industry, which consists
of Basic inorganic chemicals and Basic organic chemicals. Ekcept
for Dyes and paints (37 per cent); bDrugs and Pharmaceuticals (16
per cent); the firms expenditure of purchase of basic chemicals

is to the extent of 50 per cent and above. Various other

7

chemicals also form a large proportion of inp structure. This

indicates heavy dependence of this sector on chemicals itself.

w/‘é/"k

6.5.3 Regional Linkages : m\'f@ %ﬁ‘ﬂo

The other aspect of linkages is the regional dependence < of
industries. The input requirements in a region can be met, only
if the required products are produced in the region or available

as a xesource in the region.
. A3

In thé absence of which the industries in a region has to



lable 6,2 Purchase of inputs by various chemical industries of Baroda
. trom various industries located in Baroda district and outside Barcda

district (1994 ~85). (Rs. 7000)
i Supplying sgg}ors } Denanding sectors : Located in Baroda region !
. tlocated with_in H H
tBaroda district and {Inorganic i0rgamic iFertilizers iDyes and iDrugs and 150ap and 10ther
futher regions. iChenicals iChemicals rand ipaints %pharmaé@txcals?ﬂusmetxcs iChemcals
H ") H 2 H 3 2pestgcx&es ; 5 : 6 H 7 ; 8
H Basic H H H H H H H
: H H H ; H H !
1. Inorganic cheaicals H : i : H H H
¥ t ¥ ] 1 i i ]
i $ 1 - ¥ I ¥ 1 5
{Baroda district 12979 (24.42) 13064 (33.48) 1966 (20.B21 11162 (28.10) 1304 (21.01) 1674 {61.95) 14169 (47.30)
{ . H N i H i H H
{lutside Baroda 19222 {75.58) 12666 (45.52) (3674 (79.18312973 (71.90) 11143 (78.99) 1414 (38.05). 14645 (52.70) -
i H H 1 H : : !
{Total - 112201 {47.79)15730 (30.94) 14640 (17,341 14135 (19.40) {1447 (4.55) 11088 ( 12.44,8814 (34.81)
}

{{a} Inorganic acids f 3 f 3 f f 3
iﬁaruda district }828 {31.28) }1671 (67.19) ;129 {259 ;207 143.49) }76 {10.98) }120 (52.88) 31300 49.58)
10utside Baroda Eiﬂl? {68.72) ;8!6 (32.81) ;369 {74.10) }269 {34,51) ;616 {89.02) 2107 (47.14) ;1322 {50.42)
iiotal, ;2647 {1030 ;248? 113,43 ;498 {1.88) ;4?6 (2,23 ;&92 (240 }227 {2.64) ;2é22 (10.38)
t;b) Inorganic salts f i : i H ! f o
;Baroda district 3982 {16.29) 3902 140.30) ;225 {15.07) }640 {27.29) ;38 (22.42) }336 {61.54) }2016»(44.46)
;ﬂut51de Baroda ;5945 (83,71) EiSSé {59, 70) ;1268 t84.93};1705 {712.71) 3130 {77,38) }216 (38.46) %2518 {35, 54)
‘ilotal ;6027 (23.61) }2238 {12.09) 21493 {5.58) ;2345 {11.01) ;168 {0.53) ;546 {6.34) ;4534 {17.96)
;;;) Inorganic Solvents f i 3 i i f 3 E '
}Sarada district }436 {47.60) }451 {50.45) ;5!2 ¥20.99) }226 {34.29) ;190 {32.30) }38 {100) }645 {60.28)
;Uutsxde Baroda 3480 {52.40) }443 (49.5%) 21927 (79.01)2433 {63.71) ;397 {67.63) E - - }425.(39.72)
;iutal ;916 {3.39) ;894 (4,83} 12439 9.12) ;659 (3.09) ;587 {1.85) 333 {0.44) ;1070 4.23)
};d) Other Inorganic Compounds |} H H 0 : } 3 '
;Baroda district ;733 (28.07 }40 {36.04) 1100 {47.62) 289 (13.59) ; - - }180 (4.9B) ;208 {33.3N
iuutside Baroda }iB?B (71.93) }70 {63.98) 2110 {52.38) ;566 (86.41) ; - - ;97 {35.00) ;380 (68.63)
zfotal ;2611 {10.22) ;lil {0.59) ;210 {0.78) ;655 {3.07) ; - - ;277 (3.20) ;588 {2.32)




Table 6.2 contd....

1 i 2 {3 | a4 s | & | 7 | 8
2. "Basic Organic Cheaicals ! H i i i ; i
Baroda dlstrxct }1915 {60.99) }3634 {77.60) }19!0 (17.96);842 {21,546} ;IlBO {30, 71) ;2649 (fiv, Eulélﬂhb (25.94)
Qutside Baroda ;1225 {39.01) }l049 (22.40) 18724 (82.04)23064 {78.44) ;2&62 167.29) 26 92 (19.75} ;SSZ? {74,406}
lotal 13140 {12.30) }4683 £25.29) 110634 (39.75}3906 (18.33)_23842(12.07) ;3’01 {38.3 b)Eil?S (28,47}

{a) ﬂrqanxc acids
Baroda district

tutside Barnda

335 (49.30)

25 130700

- e T e e -

772 {3.02)

1200 {83.49)

1114 (36,31

314 {1.70)

187 (100) {415 (27.65)
H i

L - 11086 172,30
17 (0,060 11301 {7.04)

11360 (82.5B13770 (33.92)

329 117.42) 11500 (66.08)

1889 (21.95112276 (8.97)

H
!
i
i
i
|
H
t-
i
!
|
{
4
+
fe
|

i) Brgan:c Salts i ; ' ! ! ! !

‘baroda district ;429 {56.82) ;1439 {81.71) ;440 {26.89) E - - 2371 (40.44) ;75 {70,75) 1515 (35,44}
iﬂulstde Baroda 2326 {43.18) }322 (18.29) ;1196 (73.11)} - - ;546 (39.54) 331 {29.25) E?Sé {64, 56)
;iatal - ;755 {2.97) }!761 (7.51) ;1636 {6.12) ; - - ;917 (2.88) ;106 (1.23) 21453 (G.74)
! {c) Organic solvents H j 1‘ ] 1 j !
;Baroda district ;951 {38.94) ;1070 (70,72 21453 (16.18)}327 {18.70) ;609 (26,38) ;674 (B1.80) ;326 (13,47
;Uut51de Baroda ;662 {41.04) }443 {29.28) ;7528 (63.82);1422 {81.30) ;1700 (73.42) ;!50 (18.20) 12094 {B6. 53}
;Iutal ;1613 t4,33) ;1513 {8.171 ;8981 (33.5?};1749 8.21} ;2309 {7.25) ;824 {9,138} ;2420 {9,531
;;&i Other urganz; conpounds H f i ! f ! i
;Baroda district \ % - - }925 (B4.47) E - - }100 {15,24) ;200 (32.30 }340 £70.54) 32 3 124.29)
iDutsxde Baroda % - - ;170 {15.53) 3 - - ";556 {84.76) ';416 {67.53) ;142 (2%.44) }795 {75.71)
i?otal ; - - ;1095 {3.91) ; - - ;656 {3.08) ;616 {1.94) 2482 (5. 60 ; 105¢ {4.15)
Ei: Fertilizers & Concentrated | i ] i b i i
i Pesticides H } : : H i |
| i } ! : ) i { i
iﬂaruda gistrict i?ﬁ (63.33) i - - :630 (13,29 EBS {39.53) i - - i - = ab@ {44.78)
;Outside Baroda ;55 (35.47) ; - - 54111 (86.71):!30 {60.47) { - - { - - ;74 155,22}
;!ntal ;150 {0.59) ; - - ;4741 (17.73);215 {1.01) ; - - ; - - ;134 {0.53)

}e-
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Table 6.2 contd...,

|
[
i
{
+
[
L]
|
[
'
-
£
1
]
L
!
[
)
[}
i

v T a2l s T als Te [ 78
{11, Petroleus Products i, i E . { E ‘ i E R
:Saroda district; '{945v(75.18) gﬁlé (89.48) {85 {100 ‘{ - - {75 {100) {97'(77.&0) €915 (42.62)
:nutside Baroda {5!2 {24.82) %61 {10.32) % - - { - - E - - %28 {22.400 £1232 157,38}
:!utal ;1257 {4.92) ;530 {3.13) ;85 0.3 ; - - ;75 10.24) ;125 (1.45) ;2147 {8.48)
: 12, Non ﬂetal:lc‘nineral pruducts:. 2’ i i - :. i i
;3aruda district ;327 {45.71) %20 {160 %75 {160) ; - - {20 {19.80). % - -~ {75 {100
Eﬂutsxde Bareda ;373 (53.2%) € - - { " - ;155 (100} ;81 {80, 20} ; - - % - -
{Xntal ;700 {2.78) ;20 {0.11) ;7§'(O.ZB) ;155 {0.73) ;IOi (OTSZ) ; - - ;75 (0130)
;;;. Basic Metal and alloys i i ' ] : f : f
;ﬁarnda district {4!2 {23.06) {475 {63,907 ElBS {83.56) {30 {11.563) 'ébﬁ {39.38) { - - g - - |
Gutside Baroda {1375 (76,94} {255 {34.93) {36 {16.44) €228 {88.37) ;)5 140.62) % - - g - -
Total ;1787 £6.99) ;730 {3.94) ;219 {0.83) ;258 (1.21) ;160 {0.50} ; - - ; - -
{4, Other Raw Material i i i i i a i

Baroda district ;65 {69.13) {81 {100} ;336 {34.01) ;bﬁ {51, 18} ‘;361,{24.39) ;189 (79.08) ;SG (45.45)
Dutside Baroda %29 (30,85 é‘ - - 5281 {45,99) ;62 {48,682 ;1119 (75,611 ;50 {26.82) %60 (54,55)
Total ;?4 {6,370 ';Bl,(0.44)< ;611 {2.28) ;127 {0,560} ;1480 {4,45) ;239 {2.78) ;110 (0.43)

ther Inputs(ﬁll Purcggd In 1N ‘ i : H : } {

i ! i H ; : H

[
Baroda Districts)
i

3. Electricity

1216 (4.76)

1622 {3.36)

317 (1.18)

1340 (2,33)

11087 (3.42)

1128 (1.49)

1389 (1.54)

16, Other Fuels

1709 {6.69)

1960 (5.18)

1384 (1.44)

1499 (2.34)

150 10.47)

180 (0.93)

1816 (3.22)

7. Packaging

1636 2,57

1538 12.91)

11700 {6.35}

11459 {6.85)

13781 (11.82)

1560 16,31

1986 (2,31)

i
18. Transport

- e e - W me TR mm = ma e w

1433 {1.77)

1236 (1.27)

1717 (2.468)

1271 (1,21

1539 (1.49)

1224 12.60)

1662 (2,62}

19, Repair and Maintainance

1470 {1.89)

1383 '(2,08)

1263 (0.99)

1138 10.74)

11483 (4.66)

100 (1,16}

1388 (1.53)

;
:
120, Miscellaneous
(=

1614 (2.42)

ST (2.47)

. 11667 (6.23)

1927 (9.04)

12192 (6.66)

HOIL 11741298 (1.18)
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fable 6.2 contd,.,.

1,

Total Inputs

Baroda district

[N

(utside Baroda

12346 {4B.44)

13164 (51.56)

{
13
1]
|
)
¥
]
1
]
]
+
i
1
3
1
1]
(]
1
]
1

6785 (36.44)

. WO e TR e T e § o e ]

18518 {100)

. r fou o -

11733 16334019491 (35.48)

17261 164,52

. -

—— e e W e e o b

7673 (36,00

13973 (43.91)

L e T

13639 (64.00) 117850 (56.0%)

131623 (100

7021 {81.58)

T R Y L D

1585 118.42)
s

8604 (100)

11120 (43.92)

14206 (54,08)

- S e s s A e o ]
N i

¥
1
]
{
|
)
!
!
H
]
+
¥
¥
!
3
i
{bross sutput
H
;
1
3
]
+
]
1]
{
|
4
¥
H
]
+
H
§
i

Total 235530 (IOQ) 26752 1100) 121312 €100) 25329 {100)
: 132539 125217 133972 129062 144732 . 111757 ( 135643 l
é;ckuard Linkages i i H : E } ;
Total {%) {78.46 ;73.43 ;78.74 ;73.33 ;71.14 {7;.20 %70.64
1} Baroda District (%) ; 4 gSB.OO ;46.53 €27.94 526.40 {32.24 ;59.?2 {31;02
11) Qutside Baroda District (1) 140, 126,90 150,80 6.9 1.0 {1318 139,62
grnss‘value added 17009 16499 1220 17750 112909 13151 h 110520
{current prices) ‘ H H i- : ) ' t H

! i i i ' i i i
Source : Survey data {Based on the data collected froe %3 chélxcal

enterprises 1n Baroda region)

Note : ‘ R
{1) Figures in brackets corresponding t; totals of each supplying ind&stryA

are percentages of total inputs demanded by the producing-industry.

{i3) Figures 1n brackets corresponding to supplying sectors for
{a) Baroda District (b) outside Baroda are percentage of the sales of -
_ each supplying sector to a producing sector.

e R wae W sam W e W e W e e e W e W e oo e B



depend upon the produce of other regions. The industrial
dependence'or fegions for input requirements, to certain extent
explain the locational pattern of industries, though cne has to
accept that other criteria too influence such location rattern.
In what follows the input linkages of 95 enterprisés surv-yed in

accordance with the region of inputs are discussed.

Out of the total purchases by the surveyed firms, which
amounts to Rs. 15.17 crores; 46 per cent are purchased from
Baroda district only (Rs. 7.3 crores). The linkage pattern is
found to vary with the type of industry. In scap and cosméticé 85
per cent of the purchases are from Baroda district. The lowest
recorded purchases are in fertilizers and pesticides which is 35
per cent. Variations are great when one observes the firm wise
data. Even wﬁén one takes a glance at the product wise 1nputs

purchases from different regions, one notices lot of variations.

Basic inorganic chemicals are purchased ffom outside Baroda
district, to the extent\of 65 per cent. Basic organic chemicals
are purchased from outside Barodaﬂdistfict to the tune of 38 per
cent. Even though one finds concentration large chemical,
petrochemical and fertilizer companies in Baroda region, the
basic chemicals to a large extent come from other regions. The
other major inputs that come from outside Barocda district are
concentrated pesticides, Turprentine and synthetic resins and
other chemicals. Various inputs such as electricity, packaging,
transport, repair and maintenance and other services, all

originate from Baroda district only. )
- The linkages of an industry to the local region depends upon

38



its very nature. An industry like dyes and paints exhibit high
linkages to other regions because one of its major raw material
“turpentine' is available mainl& from Uttar Pradesh and Haryana.
The pesticides industries are found to exhibit high linkages to
Bombay region. Overall the chemical enterprises are found to

exhibit high backward linkages to the local region.
6.6 Forward Linkages

The total number of products manufactured by the . firms
surveyed are 237. Some of these products are by - products of the
firms, which carry‘value in the market. Many of the firms are
found to manufacture products using siméle processes. However,
‘few firms have ventured into high technology fields and are
manufacturing complicated products. In complicated processes
where multi - products are m&nufactured. it is difficult or even
say impossible to §ttribute inputs to a certain output. Because
of the nature of reactions, the by — product which vields in the
process can be entirely of a differentkclassr For example, the by
— product plants in steel projects are coal based chemicals which

-

are a class all toge{her different from the steel industrvy.

The chemical enterprises in Baroda regions are found to
exhibit output disposal links to varioqst industries across
regions. The data pertaining to the sales of the enterprises have
been collected on firm to firm basis. fhe firms exhibited no
difficu}ty .in giving information and the problem was that firms
at times did not know the ultimate user or consumer of their

product. The data pertaining to the immediate source was, forth



260

coming and in cases whefe the ﬁroducek ié’%n direct contact with
 the customer; the data was collected with little difficulty. The
sales through trade channels do not always lead to us to fhe
ultimate consumer. ';n many instances, the product changes number-
of hands before }eaching the uitimate consumer. Traders in Baroda
region were contacted and where ever possible the ultimate
consumey was iocateq. Sales, through tfaders where ‘ultimaté
consumer could not be identified is}represented as a éepar&te

category in the classificé%ion of sales. The data is presented in

table - 6.3.

~

-

" Depending upon the des#ination of 6utputs to various
industrial categories, the saies of the firms have beeq
classified ~by fegion and ihdustry. In-all,, the output disposal
linkages are classified under:16 heads. The sales of the firms in
" various chemical industrial groups have beeﬁ classified under
these cafeéories. Out of these 16 categories, 9 are different
types of chemicai industries. Laboratory chemicals are classified
separately as these are. sold “to différehf organization- in
chemical industry and outside ét.4fThese chemicals vhavg wide
,applicatiSns such as for research purpose, clinical laboraéories,

~

industrial uses etc.

The ' sixteen categories .are (1) inorganic chemicals (2)
" organic 'chemicdls ‘(3) ferfilizers an pesticides (4) &yes (5)
paints (6) dfugs and pharmaceuticals (7) casmetics (8) soap (9)
o?her ‘chemicalé (10) laboratory chemicéls fll) paper and Jjute.
(12) textiles (13) food industry (14)’agriculture (15) trade and

other industries (16) final use.

s
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Each of these categories are divided into two divisions
dépending upén the destination of the products sold. These are
(1) Baroda district (2) Outside Baroda disirict [this category
consist of sales to {a) other districts of Gujarat (b) other

states and (c¢) exportsl].

The information pertaining te the disposal of output,
produced by chemical enterprises surveyed is preéented in table
3.3. The total output produced by these 95‘enterprises amounts to
Rs. 21.3 crores. Of the total output, 68 per cent (Rs. 14.49
‘crores) goes in as input to other industries. The rest 32 per
cent (Rs. 6.82 crores) goes for final use directly or through
traders. Out of its own output, the chemical industry uses 56 .per
cent (Rs. 11.93 crores) '‘as its input. Overall the industrial link
is to the tune of 68 per cent, but this industrial link is across
regions. Therefore, the regional dimension exist to the output
disposal linkages (forward linkages). Let us first analyse the

industry links in detail.
6.6.1 Industry Linkages : ~

An industry acts as a feeder to member oflother industries,
which are Aiverse in nature. Che&ical industry’'s product have
wide applications in number of industries and are used in day to
day life of every individual. This is one industry which exhibit
high forward linkages. Depending upon the degree.of linkages the
industries can be classified into (1) Highest forwgrd linkages

(2) High forward linkages (3) Low forward linkages. an industry
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can bé classified in the first catggbry, ifﬂmofe than 1/3rda (33
per cent) of its outbﬁt is\éold té ong‘particular industry. An
industry can be clasgified .in theyéecbnd category, 1if its sales
to a partiéular industry is to the tyne ?f‘i/lbth to 1/3rd (10
per cent to 33 éer cent) . -Industries whose salés to a particulaf

industry 1is less than 10 per cent, then it can be classified as

exhibiting low linkages.

(1é Highest forward linkages :

The industries éxhibitjﬁg highest linkages tpAa ﬁarticular
indﬁstry are inorganic chemigals;.-organic chemicals, drugs and
pharmaceuticals, other chemicals; It is:observed'that‘in three of
these éases, the industry exhibit highest linkages to Drugs and
pharmaceuticals manufacturers. The sales to this industry forms

27 per cent of output of all cﬁemical enterprises surveyed.

Inorganic chemicals industry, sell 36 per cent of its output
to dyes manufacturers. These chemicals ,pecause of their
intermediate nature exhibit forward linkages to various other

industries.

‘Organié ' chemical industry manufacture various chemicals
which are demanded by industries manufacturing final products. 59
per cent of output of organic chemical industry is sold Lo drugs

1

and pharmaceuticals,

Drugs and pharmaceuticals industry is found to sell its
products to itself for further processing to the'tunq of 40 per
cent of its produce. o ‘ \ ,

Other chemicals' industry which manufacturers various  fine
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chemicals and laboratory chemiéals sell 34 per cent of its

outputs to drugs and pharmaceuticals. As noted earlier, drugs and

pharmaceuticals, industry  have Dbeen purchasing significaqt'

proportion of production in Baroda region. The sales to this
industry are lafgely in Baroda, Ahmedabad, Ank leshwar and Bombay

industrial centers. : ;

(2) ‘High linkages

-

The- chemical induséries are<founq to exhibit linkages to ﬁon
" - chemical industrie@. A‘portion of their products are:sold for
final consumption. However, greater proportion is sold to oiher
industries for further processing. An industry' is categofised as
exhibiting hiéh . forward linkage if it sells its products to an

industry to the tune of 10 per cent to 33 per cent.

Inorganic chemicals industry sells its products to inorganic
itself to the tune of 14 per cent of its output .Organic chemicals
is also found to sells its output to organic chemical itself to

the tune of 11 per cent of its output.

_ Fertilizers and pesticides sales to the drugs and

pharmaceuticals to the tune of 25 per cent and to fertilizers and

pesticides to the tune of 31 per cent.

Scap and cosmetics sales to dyes  industry is 12 per cent,

cosmetics 16 per cent, soap manufacturing (30 per cent) textiles

(10 per cent). This industry is found 'to exhibit disposal

linkages to a‘numbér of industries. Other chemicals exhibit high

disposal linkages to laboratory chemicals manufacturing
N N - /



industries.

In additibn to these fﬁe produce of chemical industry is
sold to a number of -industries, in minute quantitieé. The
chemical industry 1is sa;d to exhibit }ow linkages to these
entefprises. That is when salés are less then 10 per cent of

output.

3

Many industries are found to exhibit forward 11nkages to non
industrial sector. Fertlllzers and pesticides industry sells 'a‘
large proportion of its output 35 per cent to agriculture sector.
Many‘ of the products aré sold fér‘final use directly or through
traders.‘ Depending upon the usage of the products and Dbye
products produced these are sold for flnal consumptlon The saleé'
to traders and final use directly are found to vary from. 62 per

'cent in dyes and paints to a low of 7 per cent in 1norganié

2

chemicéls.
6.6.2 Regional Linkages

In geﬁeral it is observed that as a 'region develops, more
and more of regional output of one industry is utilized as input
by other industry in the region. This implies that the ratio, of -
inter industry demand to grosé,ou@put of the éector tends towa?ds
unity. When the ratio is less than unity as we see in the case of
chemlcal enterprises in Baroda region, it means that the input 1is
'not fully processed in the region, but is either exported and/or
used for final consumption. Out of the total output, only 18

percent (Rs. 3.8 croreg).is‘sold in Baroda disﬁrict. the rest 72%

[N



is sold in other fegions, other districts of Gujrat- (23 per cent)
other states in India (58 per cent); exports, (1 per cent).
approxi@ately. These appears slight variations 1ﬁ the

proportionate sales by different industrial categories.

The data presénted in Fable - 6.5 reveal that for: all the
chemical -industrial groups the disposal linkages to Baroda
ﬁistrict are lower than that of other regions; In case of soap
and cosmetic§‘35 per cent of sales is in Baroda district and in
all other indﬁstrial)categories:iﬁ is less, leasf being the case
of drugs and_pharmaceuticals (10 pér éent). In case of soap and
cosmetics industry, i;é sales to dyes industry ‘and textilés
industry in Bafoda district was‘observeq to be greatef than tﬁat'
" of other regions.. In'inorganié chemiéals industry, 1its sales to
cosmetics maﬁufacturing industry and sales £o final use have begn
observed to be greater in Bafoda district than in‘othe} regions.
For all other‘industries and for~eabh of the indgstry pUrchasing'
from the industries in Baroda, tﬁe sales to ;ther"regions are
reported to be high. This iﬁdicates a high forwa?d links of
cheﬁical enterprises to other regioﬁs and a low link to the local
(Ba?oda district) region. We‘héve noted earlier that the firms
are highly backward linked to the Baroda distric£. Th}s indicates
that, in general the purchases from the district are high, with

low sales in the district.

In the preQious section . and ip this section we have seen the
1ink§ge pattern of small enterprises of éhemiéal industry to that .

of various other sectors and to 'different regions. The literature
on small scale industry has laid great emphasis on the linkages

A
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of small scale industry to that ot urban centres. With the help
of the 3amé data let us take a lock-at the linkage ﬁattern of
chemical enterpriées {input purchase liﬁkages and output disposal
linkagés) to the large séale,industry‘and to urban centres. The

results and discussién followé in the next section.

6.7 Linkages - Small industry with large industry and urban
| ’ centres :

- As large industry is copcentrated mainly in developed -
regions- so is the modern small séale,industry. Modern small scale
industrial units are ~geﬁexfally‘-found to be  linked to large
producers for purchase of materials and sale of productg. Various
studies have indicaﬁéd the nafﬁre of relatioﬁ of the small scale
industry to that of large inddétry. The study by Dh‘ar55 on small
scale industry in Delhi ‘indicates that in majority of the
industries the greater proportion of raw material priginate$ froﬁ
large ééale estaglishmepts.1 Products produced by small. scale’
units are used} as raw materﬁal to a less extent by large

s

establishments. However, the material usages depends qbon‘ the
' ‘ < 56
nature of industry. The 'study by .Lakdawala and Sandesara

‘pertaining to small sbale units in Bombay city indicaie that the
"small producers are facing heavy competition from the large scale

. 57
producers. Gupta in his study of small and medium industry in

55. Dhar P.N, - op.cit.

— " o

56.'Lakdawala D.T. and Sandesara, J.C. — " Small industries in a
; big city. A survey of Bombay". 1960, Bombay.

B

57. Gupta L.C. - op.cit.

A

S Jamshedpur -indicates that, these firms gell more than half of
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their produce to large scale units. Aé a matter of fac£ they act
as ancillary units producing the reguirements of large
enterprises and they derive their raw material from large
enterprises. The study by Sandesara58 indicates that the large
producers were immediate customers and immediate suppliers of raw
material in a large number of cases. Various other studies such
as by Kashyapsg, Van deer Veen60 too indicate dependence of small
sector on the manufacturing sector. The study by Mathur61 on
small scale units in Agra region indicates that many enterprises

were acting as ancillary to large chemical, scientific goods,

shoe industries, agriculture. implements etc.

Modern small scale industry is found to be highly
concentrated 1in urban centres. Various studies have indicated

that the concentration increases with the size of urban centres.

It has also been observed that this industry show high forward -

and backward linkages with the regional economy. Théir immediate
purchasers and sales are primary in urban centres. Various policy
measures to decentralize this sector have not vyielded much

62
result. The study by Lakdawala and. Sandesara of the Bombay city

58. Sandesara J.C. — “Efficacy of incentives 1to small
industries'. University of Bombay, 1982.

59. Kashyap 8.P. - "Regional planning in a consistency frame
work'. Allied publishers. .

60. Jan. H. Vandeer Veen op.git.

61. Mathur S.P. -"Economics of small scale industries'.Sandeep
prakashan. 1979,

62. Lakdawala D.T. and Sandesara J.C. op.cit.

indicate that the immediate suppliers of raw material and

a

(& ]
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immediate purchasers of final products are mostly located in the

city. However, these are only immediate purchaser or suppliers,

’

that' is, they are neither the ultimate users of the product nor
the prbducers of éhé,material. In this sense they do not indicate
only the final linkage and they are only link leading to the
ultimate linkagé. This study also indicates that retailers and
whole sellers are ‘the major supplies ofv raw material ' and
purchasers Qf fiﬁal product. The study by Dhar63 on small scale
industries 1in Delhi indicates that greater proﬁortion’ of raw

-~

materiai originates from outside Defhi region. The study of
chemical and engineering 'industry'in Pune by Bhattacharyg§4
“indicate’ ihat the local linkagesﬂﬁre not ﬁell developed as the
major portion of raw material used in these~£ndustries originate

from. other regions. The final products are destined to outside

Pune region and heavy dependence upon Bombay is-indicated. .

There. is a distinct and positive relationship between the
growth of émall scale and‘large scale sectors. As 15rge scale
enterprises are largely concentrated in urban centres so is thé
modern small scale industry which exhibi£ high links with them.
" Small scale sector can be divided into three categories with
regard to their relationship with large sca;e sectgrs. Fifstly
there is a category of small industry which depend for their

growth on the growth of large scale sector for example, suppliers

63. Dhar P.N. - op.cit.
64. Bhattacharya Ardhendu - op.cit.

to large scale manufacturers, small units serving or finishing

»



, \ , y 270

préducts ofAlarge industry etc. The second catagory consist of "
those small scale uhits which .are independent of large scdle
units, with regard to their market, for example, handicrafts. The
third category is where tﬁe(largewunits and small units compete
for the same market e.g., ﬁand ‘looms, khadi and village

industries etc,

,An  analysis of 'data at all India 1é§é1 . on small_ scale
industry show that 60 per cent of small units both in terms of
value of production, ‘and number of units fall in the first
category. which are dependent on large scale units and these will
"continue to depend on large scale sector. It is also to be noted
that the more modern section of small scale sector are usually
more dependent on large scale industry in a complementary
fashion. It is these industries that exhibit greater limks to the

3

urban sector.

>

| The chemical industry in Baroda region consist largely ' of
modern eﬁterprises, these are expected to exhibit greater linkél
to fhe large sector and urban regions. It is found that the small
enterprises in this sector produce variety of'productg which have,
diVersé uses in various sectors of the economy. The present study
analysis its linkages with large enterérises and urban regions.
The results are preséﬁted in table 6:4 and 6.5. For this purpose

information was collected pertaining to the sale and purchases of

the firms to the large scale enterprises and urban centres.

i

Table -6.4 presents the information pertaining to linkages

of small enterprises with large scale enterprises in terms of

’



Table 6.4 Sale and purchase of material : cheaical
‘ enterprises and large scale umits.
’ . {Rs, “000)

Value ‘of purchasesipurchases fros
from large scale | large scale

‘ Value of sales | Sales to large
Industry ito large scale iscale enterprises

! enterprises | or proportion of }  enterprises ienterprises as
. ! total sales ¢ proportion of
' i H itotal purchases
: - : ! ‘

{Inar ganic Pootesss 0 Yo L 973 1 0.3593

iChenricals i i ‘ ! H

[ (] + ) ]

1 ] 1] i ¥

iDrganic H 7138 t 0.2831 ¢ 11554 P 0.6239

\Chesicals ! ! ’ H ; .

H - - ! ] H

\ertilizers and | 8317 } 0.2882 H 18313 t 0.b843

iPesticides ! ! ! ; )

iDyes and Paints § 6882 ' 0.2026 i 9147 V04092

[} 4 [] ] 1

' i t . ' H

{Drugs and H 17007 H 0.3802 v 19432 o 0.6178

:Phana@ticals ; } i : H

! i ' ! . | .

“1Soap. and § 1939 : 0. 1550 H 444 Vo 0.5747
Cosaetics \ \ H i i
° H H \ H

i0ther Chemicals | 13316 ! 0.315 ' 14815 i 0.5831

¥ ] ] ) i

¥ 3 1 <) . 1

| : $5012 : 0. 3050 { 87500 ;o 0.5549

§ H H 4 - $

all
{helow 100 Hp)

Sou[ce : Same as Table &.1.
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purchase of rng material an& sale of fiﬁal products. It is
obsérved . that small enterprisés are gre@tly dependent on, large
scale enterprises for their raw material than ‘in’ termg of
marketing their products. When one fakes into consideration the
transactions on capital.accounts, ‘the inferdependence of small

industry on large sector becomes much more pronounced.

- Small scale chemical enterprises jn Earodq report that
around 55 per cent of £heir total input pﬁrchases are from large
scale 'industries. Kmong §arious chemical industries, fertilizers
aﬁd pesticideélare found to dgpénd on large scale sector to the

tune of 68 per cent of their inputst Firms in inorganic phemical

industry ' report the minimum backward linkages with large scale

!

enterprises. Overall the chemical enterprises show high backward
linkages with large scale sector. .

ES \ ,
Small chemical enterprises, sales to large scale enterprises

are to the extent of .30 per cent of their output. However,
variations - exist between industries. Firms in Drugs and

pharmaceuticals  industry exhibit high forward linkages with

large ‘enterprises. This industry is found to sell 38 per cent of -

its output to large enterprises. The products mainly consist of
basic; drugs and fine chémicals: Soaﬁs and cosmetics industry is
found to exhibit- low forward linkages with large enterprisés. In
this industry 16.5 per-cent of‘the sales are to the larée scale

enterprises.

e

Inorganic chemicals‘ have exhibited‘greéter sales to large

i

[ %
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entefprisesi Inorganic chemical enterprises are found to be
linked to various -large and medium textile, and dves industries

located in Surat and Ahmedabad regions of Gujarat.

The chemical entérprises are found to be highly linked - to:
the industrial econémy: They exhibit stroné linkages to the urban‘
séctor' and exhibit greater linkages to- the regional industrial
sector: The 1inkages of.cheqical enterprises to the urban centres
are prgsented in table 6.5. It is clear from the data that the

Vsmall chemical enterprises exhibit higher background linkages to

urban centres than forward linkages. .

Small scale chemical enterprisesAare found té depena on
urban ceh{fes for inputs to the extent of 56 per cent of thelri\
purchases. Within th;s industry, fertilizers and pesticides
purchase approximaté&y 70 per cent of its inputs from urban
céntreé. Dyes and paints industry on the other hand purchase only
38 per cent of their input from urban centres. Organic chemicals,
éoap and cosmetics industfieé are also found to exhibit higﬁ‘

background linkages to the urban centres.

These small enterprises exhibit low forward linkageé to the
4urban centres. Approximately 38 pér’cent of their prodpbe is sold
in urban centres; Inorganic chemical industry is found to sell 58
percent of its produce in urban céntres, The intermediate
chemiéals are‘ found to ﬁave markets in urban centres to a‘
greaﬁer} e#tent fhan the final products.- Drugs and
pharmaceuticéls, dyés and paints industries éxhibit low forﬁard

i;nks with the urban ceﬁt:esf



oot

Table 6.5
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Inorganic éhemicals and other chemicals industries appear to
show greafer forward linkages to the urban centres than in terms
of dependence oﬁ urban centres for various inputs. In}botb these
industrial categories the the purchases from urban centers are

considerably lower than their sales to the urban centres.

When we take into consideration the linkages of the chemical
industry ;o the large enterprises and urban centres, 1t can be
inferred that the " firms exhibit higher backward 1links than
forward 1links. Inorganic chemical industry exhibit an opposite
phenomenon. The sales of this industry are greater than

purchases from the urban centres and large scale sectors.

6.8 Overall view

Till now we have seen the backward and forward linkages
gseparately. These linkages together explain the overall inter
relations between the industries within and outside the local
region. These give an overall picture of the linkage patterns in
existence, In table — 6.6 we present Indust{y wise purchase of
raw material by place of origin and sale of finished products by
place. of destination. The fegional demarcation is done based on
(a) Baroda District (b) Gujarét State (other than Baroda
District) (c¢) other regions i.e, regions outside éujarat state
(d) foriegn countries. The peripheral districts of Baroda could
be taken as a separate category to analyse their links with
industries in Baroda. With the devélopment of good transport net

work, even far off regions could be well connected to Baroda

region. This 1is evident in dyes and paints industry and

(=53]
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Fertiiizers and pesticides -industry. Therefore we have confined

to these four categories only.

Is the local region exploiting the linkages to the  fullest
extent ? Any linkages by the industries to other regions serve

only as leakages ‘to thg local region. Linkages of the local

<R

region is véry-important locally, Dbut the magnitude of linkages

to other areas or regions may only severs to highten disparities.
But we rarely see an industry in a opeh economy which 1is not
linked to different industr}es énd regions. The location of an
industry in a particular region itself gi&es an impetus to the
regional - economy as the local capital, material and human
reséurces are used Qirectly.) This would qlgo lead to indirect
effects in the economy. If the overall linkages are to be totally
internalized, there must éxist an industrial complex which is
self sufficient in nature.} That ;s to say a large cluster of

l

industries _ which mutually demand each ' other products
65

> exhaustively. Such clusters are not found to occur in India

From the data presented in Table ~6.6, we can conclude that

the concentration of chemical enterprises in. Baroda region is.

“largely due to the availability of raw material. In addition to
the availability of raw matefial. the favorable industrial
climate in Gujarat state has acted in favour of location of these

" industries. The chemical industry in Baroda region is dependent

Al

65. Lakdawala D.T. et,al - op.cit.

on Baroda district gor 46 .5 percent of its raw material and only

\
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18 percent of the sale of its produce. This shows that the
chemical industry has higher backward linkages to the Baroda
region than its disposal linkages. To other reéions in and out of
Gujarat state, the volume of sale of final products are found to
be greater than the value purchase of raw material. The chemical
industries located 1in Baroda region exhibit higher linkages to
the markets outside Gujarat state. In &ll industrial‘oategories,
the “other regions' (outside G;jarat state) exhibit haigher

linkages both backward and forward in comparison with other

district of Gujarat state.

The purchase of raw material and sale of fainal p;oducts
varies from one industry to another in a region. The availability
of raw material in a local market has influence on the purchase
pattern of industries. - This is clearly evident in case of Dyes
and Paints, Fertilizers and pesti;ides where they had to depend
on other markets due to the non availability of raw material in
the local market. Hence these industries are expected to exnibit
lower backward linkages to the local region. An industry like
soap and cosmetics’ which gets all the raw material locally

exhibit high linkages to the local region.

»

Imports are found to be generally greater than exports and
it 1s an expected phenomenon. All indd%tries except 1norganic
chemicgls, soap and cosmetics reported imborts.. of those
‘reporting imports, Fertilizers and pesticides do not report any
exports. In Industrial groups Drugs and pharmaceuticals, Dves and .

Paints, the exports from 4.02 percent and 2.48 percent

respectively.



S ~ . 279

For the units abové 100 H.P. also it is found that the
backward linkages to the local region are greater than the
forward linkages in the local regioﬁ. - 34 perceﬁp of their raﬁ
material is purchased froﬁ Baroda distfict and approximately 16
percent is sold within the diétrictf‘ Even jﬁ;value terms the
purchases are greater than sales in the 1local region. To regions
outside Baroda district, these enterprises’ exhibit higher

.disposal linkages than backward linkages; Imports form 7.5
rercent of the valﬁe of raw material and exports are 1.3 percent

) of total output préducéd.

When we Iook’ at the purchase’ and'\sale patterns of
enterprises by the size o? enterpriseisﬁe get soée interesting
. results. The data are presented in Table - 6.7. The data reveal
that smaller firms are linked to the local region to a greater
e#tent than‘larger firms. When we look at pdrchases by firms from
 Baroda district, we find in the smallest group i.e. 0-10 H.P.
connected, the§ %o}m 62 percent of the total purchases in phat’
group. As the size of the firms increases the ratio is found to
fa;lf The purchases for units in 76 — 100 H.P. group is' 43.8
percent"and for units above 109 H.R. group it is 34 percent

. approximately, however there is found to be little discrepancy in.

7

the 51-75 H.P. group. S ; o

The sales in .the local region by the _ smaller firms is
higher than that of relatively larger firms. The sales in "0-10
H.P. groups forms 31 percent ‘of their total sales and it

gradually falls tou16 percént in firms above 100 H.P. However
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there are some discrepancies in some groups, but the overall
results, indicate that the smaller firms links are greater to the,
local region. A similar patter was observed when firms were

classified by size, taking capital as a measure.

However this would not be the pattern for all the industrial
groups. In byes and Paints industry all firms including small
units are found to exhibit higher linkages with other‘*regions
'mainly due to non availability of raw material locally. In case
of soap yand cosmetics firms of all sizes are found to exhibit

higher linkages to the local region.

The linkages to other districts of Gujarat does not show any
specific pattern. When we look at the firms purchases and sales
to other regions, we notice that the larger firms exhibit greater
linkages. The pattern is much cléar in terms of sales than in
terms of purchases from other regiong. Smaller sized -firms
exhibit lower linkages Dboth backward and forward with other

regions than larger firms.



