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Abstract:

The present study attempts to analyze the naturquahtitative relationship between different indiast
characteristics and capacity utilization using istdy+ level and company-wise time series data éncibntext of
Indian Aluminium Industry during 1991 — 92 to 200d5-Applying a liner multiple regression model witine
variable, it is evident that capacity utilizatios positively related to demand pressure, Capitnkity and
market concentration variables and time has a sewller (Significantly different from zero ) effemh capacity
utilization. But scale of operation variable remmeted by market share shows confusing and statistic
insignificant result which is contrary to our hypesis.
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1. Introduction:

Study of capacity utilization as a measure of pennce of industrial sector in India has receivedy\ittle

attention. Moreover, most of the studies on capaditization have used conventional methods, aadehpaid
insufficient attention to the possible theoretipabblems. Most of the studies conducted in Indifofeed the
conventional engineering (installed capacity) apphes which are basically statistical constructsetiaon
officially published data.The principal problem @nlying the interpretation of most of the existisigidies is
the weak link between the underlying economic theod the used measures of capacity utilizaticeretore a
theoretical investigation into the problem is difit to find. Moreover, it is observed that theliearstudies on
capacity utilization has left unaddressed sevedrabrtetical problems in determining the factors tafiect

capacity utilization in Indian manufacturing indysin general and individual industry in particul@herefore,
very little research work has been undertaken simfassessing the likely economic factors thaaftapacity
utilization in industries of India. This motivatas to have an inquiry into the determinants of capa
utilization in India’s aluminium industry using aome reliable database.

In the context of judging industrial performancapacity utilization is a crucial factor whiclkpkins
changes in investment, inflation, long run outpravgh and level of resource utilization etc. Inesttime,
analysis of capacity utilization and its likely daninants have been gaining due importance ingitadascarce’
underdeveloped economy like India. The effectivlézation of capacity reflects and ensures balanagrowth,
quality management, appropriate administrative sleciof government in allocation of foreign excharand
licensing of new investment. It is well recognizbat utilization of capacity reflects the influescef markets
supply and demand conditions, government polidies,degree of monopolization within an industry ahnel
attitude of the managers of the firms in under tped countries (S. Paul 1974). Demand deficitplab
problem, transport bottlenecks, failure in powepgy, mechanical/ maintenance trouble, strike e&raajor
causes responsible for underutilization of indastapacity in India.

Apart from the above mentioned factors, industharacteristics like demand pressure, capitanisity,
market concentration, scale of operation etc ankitywariables influence capacity utilization rate$ an
industry. Paul (1974) found that industry chardstis explaining 40% of inter industry variatiom CU rates
and policy variables explaining 32% of the intedlistry variation comprise nearly 72% of the totaei-
industry variations in CU.

In view of greater openness of Indian economg tutrade liberalization, industrial licensing watlished
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since 1991 and private sector can built and exgapdcity without any regulation. The policy reforhesve the
objective to make Indian industry more efficieeghnologically up-to date and competitive.

Positive effect of trade liberalization on capaatilization of different manufacturing industs in India can
be explained in several ways -(a) lowering of farifiill provide to industrial firms cheaper avaiilitly of
intermediate inputs, which will enable them to iy their capacity growth and utilization perforroan(b)
reduction in relative cost of imported capital geadill raise capital -labor ratio and embody sopbéged
technology, thus enhancing capacity utilization;dpenness to foreign competition may compel thkistries
to close their less -efficient firms and make emigtfirms technically more efficient; (d) increaisecompetitive
pressure on industrial units under trade refornigips will direct the industries to utilize thes@urces more
efficiently; (e) right of entry to imported inpuésd reform in real effective exchange rate aloni wifferent
trade policies under liberalization help industrigctor to compete in export markets trade policieder
liberalization help industrial sector to competesikport markets more effectively through increassdles and
gain in economies of scale which in turn resultedrowth in capacity utilization.

In this backdrop, nearly two decades after thefarms, it is necessary to examine the factorsitifauence
capacity utilization of an industry. In this studye have attempted to explain the nature of refatigp between
capacity utilization and different industrial cheteristics (excluding other explanatory policy ades like
import substitution, effective rate of protectiaic.edue to unavailability of reliable, comparabbta) based on
industry level and company -wise time- series dfathe context of Aluminium Industry in India.

The object of this paper is to analyze econadradly the effect of demand pressure, capital istgn market
concentration and scale of operation on capacitization. It employs multiple regression analysgghnique
(OLS) considering all explanatory variables in 8s@me equation. Similar attempts were made eari¢he
study of S. Paul (1974), Srinivasan (1992) and &oéhd Renganathan (1991).

The methodological nicety of this study liesthe fact that studies attempted earlier on thisesé as
mentioned before) incorporate capacity utilizatodj data from various secondary sources which seerbe
mis-reported as well as exaggerated . We have Qkstatistics calculated separately by our selvesla@ying
minimum capital-output ratio method. Another drawk of earlier studies has been the examining of
quantitative relationship of CU and other explanateariables over a period of time without considgrtime
variable which we have incorporated in our regassnodel to remove the effect of spurious corretatiPlan
of the paper is as follows:-

Section 2 deals with brief overview of India’ufinium industry and conceptual study related dpazity,
sources of data and scope of the study. Methodaagydata base are presented in section 3 Sectlesctibes
empirical result and summary and conclusion aregured in Section 5.

2. Overview of the Indian aluminium industry and canceptual study related to capacity:
2.1. Brief overview of India’s Aluminium industry:

Till the early 1970s, private entrepreneurs plagdelading role in shaping aluminium industry. Thev&nment
entered the industry with the setting up of Bhakkiminium Company, but it gained prominence witle th
setting up of National Aluminium Company (Nalco).tkVthe introduction of economic reforms in the lgar
1990s, the industry has adopted and assimilatdthodagies acquired from leading international ptaydhe
assimilation of technology has been sufficient perate plants at designed efficiency levels butriwided to
the accumulation of expertise which can be a sofarcmdigenous technological development.

Among the major aluminium producing countries time world, India ranks tenth. India produces
approximately 500,000 tons of Aluminium represegtabout 3.5 % of the world aluminium production. At
present, Nalco and Hindalco are considered to hengst the world's lowest cost producers and thiskeen
possible by effective use of capacity and technglsgpported by low cost captive power and qudlawyxite
ore. To retain its competitive edge, in-house R&# Iplayed a significant role in exploiting innovatiand
creative ideas to ensure a high standard of deredap despite the bottlenecks of using existing petidn
technologies. Though India's per capita consumpifcauminium stands too low (less than 1 kg) corimgato
the per capita consumptions of other countries tileeUS and Europe (25 to 30 kgs), Japan (15 Kgs)van
(10 kgs) and China (3 kgs), in India, the industribat require aluminium mostly include power (44%)
consumer durables, transportation (10-12%), coasstm (17%) and packaging. With one of the worldisest
per capita consumption, the country’s aluminium dethis set to explode. Moreover, local quality raw
material, particularly alumina has placed the indus an advantageous position.
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2.2. Concept of Capacity:

The concept of capacity has played an importaetiroeconomic analysis. Simply, capacity outputéfined as
the maximum feasible level of output of the firmlek (1960) defined capacity as the maximum suatz
level of output an industry can attain within aywshort time, when not constrained by the demangbfoduct
and the industry is operating its existing stockcapital at its customary level of intensity. Thefidition of
installed capacity used by the India governmertdilhecting its statistics is not rigid; rather tiroes closer to
the engineering definition of capacity. Engineédsa of capacity may differ from economist’s ideschuse if
certain volume of production is technically possijbit may not be economically desirable. Generally,
engineering capacity refers to the maximum potéwtigput per unit of time that a plant can produceler
given processes and conditions and when there aonstraints on the flow of variable inputs andcost
consideration. But, operating manager’s notionrdtalled capacity may differ which assumes a wargdt
considerations such as number of shifts in worlaliu of managerial staff, and availability of répand
replacement parts all of which suppose to modify #mgineering estimation of plant capacity. Conapt
installed capacity particularly is linked to theifshvork decision problem which associates the prob of
selecting an optimal number of shifts of work -gb& double or triple shift. If a firm desires tpeyate on a
single shift basis, the capacity output can be dasgethis assumption and it would be possible teHE00%
capacity utilization rate if time utilization rat# capital is nearly 33% ( as because firms opsran a single
shift basis of eight hours for each shift assunthmgg there exists maximum three shifts).Whetheisiten of
capital expansion or multi-shift operation will bedertaken depend ,by and large ,on the matteeifhing the
alternative costs and gains both in short —runlang- run. Between two alternatives- expansion @i plant
facilities or moving towards multi-shift operatidhjs inevitable that most of the developing coig# like India
would favour the use of multi-shift operation inngoarison with the further expansion of investmenatjqct
because if customers’ demand is rising gradually mew equipment is not available or is costly tplaee,
multi-shift operation would save additional capitalittay and at the same time generates employment
opportunities without involving additional capitkpenditure. It is also true that where there deuntilization
of capacity, there is ample scope of utilizing talpmore extensively by increasing working shifis the
industry. On the other hand, economic capacityefindd as the level of output at which costs areimized,
given fixed capital equipments, the techniquesrofipction, the factor prices and the available guaitinputs
in the cases when they are rationed. ( Phan-Thay .4881) An economically more meaningful defimitiof
capacity output originated by Cassel (1937) isléwel of production where the firms long run averampst
curve reaches a minimum. As we consider the longamerage cost, no input is held fixed. For a firith the
typical ‘U’ shaped average cost curve, at this ciapdevel of output, economies of scale have bexdmusted
but diseconomies have not set in. The physicat lif®fines the capacity of one or more quasi-fixguli.

3.Methodology and Data base:
3.1. Source of data:

This paper covers a period of 14 years commencimg f1991-92 to 2004 —05 (specially covering onlgtpo
reform period). Researchers face difficulty in cociihg studies on capacity utilization becausenafiequacy
of available official data which are unreliable@l3he present study is based on industry levelcamdpany
wise time series data taken from several issueAnofual Survey of Industries (ASI), National Accosint
Statistics(NAS) and Economic Survey, Statisticak#éct (various issues), RBI bulletin etc. CMIE (ikizt
share and Industry analysis) data are also usedrite at explanatory variables. The study is awetito the
aggregate level of aluminium industry of India.

3.2. Dependent and independent variables and hgpesh

Dependent variable considered here is capacitizatiibtn. The rate of capacity utilization is mgréie ratio of
its actual output to the capacity output level.liGies and Ringstad (1971) have preferred GVA tisgroutput
and reasons for imposing preference have been onextiin their study. We have considered GVA asactu
output following Griliches and Ringstad (1971).

This study estimates the utilization rates om lasis of minimum capital output ratio (Sastry 4)98ixed
capital output ratios are first computed and a henark year is then selected on the basis of obddowest
capital output. Considering lowest observed capitaltput ratio. The estimate of capacity can biobd by
dividing real fixed capital stock by minimum capitatput ratio. The utilization rate is given bytaal output as
a proportion of capacity output. Hence,

Q
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CU= , CU = Capacityliatition
Q=A Q=Actual output
CQ = Capacity Output
Where CQ = C Cis C=Gross Fixed CaStalck ( GFCS)

c/o .
Independent variables considered in the presendystre demand pressure, capital intensity, market
concentration and scale of operation. These exfianaariables can be interpreted as under:

Demand Pressure (GO) :

Demand Pressure is measured by growth rate of ptioduover the time period.A positive  relationships
expected between demand pressure and capacigatith on the assumption that high demand pressilire
enable the firms within a particular industry tokadetter utilization of productive capacity.

Capital Intensity (K/L) :

Capital Intensity is expressed as the productiygtalused per person engaged. It is obtained hididg
productive capital by no of persons engaged. Atpasrelationship between capacity utilization agapital
intensity is expected because high capital intendiims of an industry enjoy better economies ddlec
inducing higher utilization rates.

Market Concentration (CONR) :

Market concentration is defined as the percentddleosale value accounted for by the top 4 congsaim the
total sales of the industry. Top 4 companies haanlchosen from CMIE data book in accordance vigghdst
sales volume. Greater efficiency of some firms imitthe industry ensures better market concentrafiofew
firms capture a larger portion of market share thugheir excellent efficiency resulting increasenrarket
concentration. Gradually, inefficient firms are wtbout of competition as a result of generatingr ppality
and charging high prices of products (due to imeem cost of production). Consequently, efficiéinins
expand their capacity as well as utilization ratesope-up with the growing market demand therefpeeting
a positive relationship between capacity utilizatémd market concentration.

Scale of operation (MS):

Scale of operation is defined as the value okidtte as a percentage of the total sales of the faxztnting
industry. Capacity utilization can be influenced thg scale of operation of individual firms. As theale of
operation increases, there may be fewer bottlenankislumpiness of the individual machine is morsilga
balanced, thereby increasing the average CU (Leciad, ). Therefore, one would expect a positive
relationship between CU and scale of operation.

Conceptual Model :

In order to examine the effect of various forcdmitaffect CU) on capacity utilization, we estimatdinear
multiple regression equation for all firms takegéther using industry level and company wise tierées data
over a period of 14years. The single equation madtél CU as dependent variables and demand prefSd§

capital intensity (K/L), market concentration (CONRcale of operation (MC) along with time varialfl§ as
explanatory variables is depicted as under :-

U =0+ BiGO +B; (KIL) + B3 (CONR) +B4 (MS) +Bs T
Where GO = Growth in production.

K/L = Capital intensity.

CONR = Concentration ratio.

MS = Market share representing scale of operation.
T =Time variable, U = capacity utilization rate.

The regression equation is estimated by ordinaagtlequare (OLS) technique.CU is regressed sepamte
each independent valuable in different equatiors then all explanatory variables are regressed single
equation.

4. Empirical results:

12
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Table 1 (shown inAppendix) presents the estimated regression equations. ide af significant positive
relationship between CU and demand pressure variablich supports our hypothesis. The coefficient of
demand pressure variable is positive and is dtatilt significant in all equations at 0.05 lev@lhe major
implication of this result is that as the growthkeraf production indicating demand pressure in@sagressure

is expected to come upon the firms within the itdughat have idle capacities to enhance theiizatilon rates.
This suggests that with growing demand for produaiisminium industry has been gradually moving taisa
fuller utilization of capacity. It is evident th&llowing liberalization in 1991, there was a raggpansion of
output in the industry, which showed up doublinghie rate of growth. This was made possible byifagmt
additions to capacity as investment flowed in teetadvantage of a huge market.

The regression coefficient of capital intensigyiable is all positive. The regression coefinties statistically
significant at 0.05 level in four equations, on®4t0 level and another at 0.20 level. It indicdbeg aluminium
sector with relatively more capital intensive uniéhds to have higher rates of capacity utilizatiGapital
intensity is generally considered to be the praxytéchnology level. With relaxing of import restions due to
reform process, firms have resorted to more foreigpital-intensive technologies inviting huge oppoity
cost of unused capital. The result suggests thaaaigy utilization rate is more in high capitalénsive firms
because unless these types of firms operate aerhigiiization rate, they cannot recover the higbest of
capital.

The estimated coefficient of market concentratiariable indicates a positive relationship betwesarket
concentration and CU as coefficient of market cobedion in all equations are positive and statity
significant at 0.05 and 0.10 level. The result ieplthat increase in concentration ratio leads ighdr
utilization of capacity indicating that capacityilization tends to be better in more concentratedustry.
Marketing styles of aluminium companies, of latayé seen an appreciable shift, moving from the codity
selling approach to one that is more consumer ftusnd service —oriented. This has helped greater
penetration into the rural and interior marketsmpanies are continually widening their marketingwueks.
They are now far more customer —focused, intergatinsely with end users and influencers like detlts,
civil and structural engineers. This has ushered imew style of techno-promotion resulting greaterket
penetration.

This shows that higher seller concentrationteie@arriers on entry of new firms in the industdyich helps
assist concentrated firms to utilize its capacityita fullest possible level thereby ensuring meffective
utilization of scare capital resources.

Our regression result reveals that scale of aijmer variable represented by market share is faonte
confusing and statistically insignificant. This eals that firms with sizable portion of market €hdo not have
significant stimulation regarding utilization o$iinstalled capacity. The result is contrary to loywothesis.

The explanation for not finding any significaetationship between CU and market share perhapstithe
fact that over our study period, specially durifisq as our data reveals) ,there has not muchgehanmarket
share of major aluminium sectors despite manygslagame into operation after economic reformsestar
since 1991.

Time alone was regressed on CU
U =0.894 - 0.0216T
(2.98)
R*=0.37
Over the study of 1991-2005, CU decreased by 0.0p&foyear. This signifies that time had a very $enal
impact on CU but was significantly different frorara.
5. Summary and Conclusion:

As discussed earlier, India has undertaken varieissm programmes since 1991 in order to make toa@my
competitive and to meet the global challengers. dlhjective of this paper is to assess the influesfoearious
explanatory industrial characteristic on capacityization in a significant manner during the pasform
period. From our regression analysis, it is evidéat there exist significant positive relationsbigtween CU
and the explanatory of variables such as demarssre (GO) capital intensity (K/L) and market cartcation
(CONR). Although scale of operation variable retibetby sizable portion of market share is expetdezkhibit

a positive relationship, result obtained from onalgsis is contradictory as well as unsatisfact@vith regard
to the “why's” of what is revealed from our empaicresult, it happens probably due to limitationrd an
inadequacies of data. The present study lends gstsapport to earlier works conducted by Paul. S74)9
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Goldar and Renganathan (1991), Srinivasan (1992).

In liberalized regime, abolition of licensingle encouraging new entrants, and at the same gnogying
demand inducing existing firms to expand and ilits capacity to the fullest possible, larger firimaving
greater access regarding higher capital intensifijt contribute towards favorable impact on CU firture.
Since aluminium is a core material for infrastruatwevelopment, it is directly related to econoigriowth.

But there are some important lessons that ealedrnt from our analysis in that high demand saress high
capital intensity and high market concentrationdieg higher CU might have adverse impact on scare
resources, employment and distribution system.

In a nut shell, the empirical results preseritethis study leave wider scope for further impgrment and
refinement.
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APPENDIX:
A -1:- Capital Stock: - The procedure for the arriving at capital stockeseis depicted as follows :

First, an implicit deflator for capital stock isrfoed on NFCS at current and constant prices gineWAS. The
base is shifted to 1981-82 to be consistent wighpifice of inputs and output.

Second, an estimate of net fixed capital stock (8F€r the registered manufacturing sector for 1370
(benchmark) is taken from National Accounts Stafistlt is multiplied by a gross-net factor to get estimate
of gross fixed capital stock (GFCS) for the year@:91. The rate of gross to net fixed asset availabm RBI
bulletin was 1.86 in 1970-71 for medium and largeblig Ltd. companies. Therefore, the NFCS for the
registered manufacturing for the benchmark year@1B1) as reported in NAS is multiplied by 1.86g&t an
estimate of GFCS which is deflated by implicit éédlr at 1981-82 price to get it in real figure.drder to
obtain benchmark estimate of gross real fixed ehgibck made for registered manufacturing, itigtridbuted
among various two digit industries (in our studyuminium industry) in proportion of its fixed capitstock
reported in ASI, 1970-71)

Third, from ASI data, gross investment in fixed italpin cement industries is computed for each yewar
subtracting the book value of fixed in previousrygam that in the current year and adding to figure the
reported depreciation fixed asset in current yg&&ymbolically, | = (3;- B.1 + D; ) / Pt) and subsequently it is
deflated by the implicit deflator to get real grasgestment.

Fourth, the post benchmark real gross fixed capi@atk is arrived at by the following procedure aRgross
fixed capital stock (t) = real gross fixed capisébck (t — 1) + real gross investment (t) . Theumhmate of
discarding of capital stock (pis assumed to be zero due to difficulty in ohitegndata regarding £
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A-2:- Table — 1:
Regression Result for India’s Aluminium Sectorelating CU to GO, K/L, CONR, MS and T.
Dependent Variable: Capacitytilization

Equation | Intercept | GO K/L CONR MS T R?
Term

1. -0.24 0.5982 3.954 1.567 0.8041 -0.071 0.7316
(-0.209) | (2.416) | (1.97) (1.92) 0.287) | (-2.93)

2. - 0.6346 4.29 1.374 0.44 -0.0671 0.7278

(3.12) (2.17) (2.962) | (0.222) | (3.11)

3. -0.0091 0.5489 4.62 1.41 - -0.065 0.7214
(-0.0214) | (3.26) (2.29) (2.09) (-3.04)

4, 1.43 - - - -2.73 -0.029 0.3772
(3.19) (-0.87) | (-1.93)

5. 0.6894 0.5729 3.721 - - -0.0582 0.6033
(5.68) | (2.56) | (1.61) (-2.49)

6. 0.496 - 1.43 1.497 -2.95 -0.03 0.4749
(0.87) (3.589) | (2.57) (0.92) | (-1.29)

7. 0.72 - - 1.13 -2.93 -0.0235 0.46
(1.21) (2.41) (-0.97) | (-1.75)

8. 0.9421 - 0.843 - - -0.0214 0.3296
(5.83) (1.924) (-0.91)

9. 0.2956 - - 1.069 - -0.0127 0.4219
(0.691) (2.24) (-1.82)

10 0.9349 0.36 - - - -0.0264 0.5342
(17.43) | (1.99) (-3.34)

( Percentage of capacity utilization as calculabigdminimum capital output ratio measure is the deeat
variable in the above regression equations. Tenrgltive equations have been regressed separately.)

For other independent variables, company-wise plaiéished in CMIE( various issue) is the data sedcoe the
above regressions.

* t values are given in the parenthesis below.

GO =Growth in output indicating demand pressure.
K/L = Capital intensity.

CONR = Market concentration ratio.

Ms = Market Share representing scale of operation.
T=Time variable.

16



This academic article was published by The International Institute for Science,
Technology and Education (IISTE). The IISTE is a pioneer in the Open Access
Publishing service based in the U.S. and Europe. The aim of the institute is
Accelerating Global Knowledge Sharing.

More information about the publisher can be found in the IISTE’s homepage:
http://www.iiste.org

The 1ISTE is currently hosting more than 30 peer-reviewed academic journals and
collaborating with academic institutions around the world. Prospective authors of
IISTE journals can find the submission instruction on the following page:
http://www.iiste.org/Journals/

The IISTE editorial team promises to the review and publish all the qualified
submissions in a fast manner. All the journals articles are available online to the
readers all over the world without financial, legal, or technical barriers other than
those inseparable from gaining access to the internet itself. Printed version of the
journals is also available upon request of readers and authors.

IISTE Knowledge Sharing Partners

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalITOCS, PKP Open
Archives Harvester, Bielefeld Academic Search Engine, Elektronische
Zeitschriftenbibliothek EZB, Open J-Gate, OCLC WorldCat, Universe Digtial
Library , NewJour, Google Scholar

m EB O INDEX (\@‘ COPERNICUS
I N T E RN A TTITIT ON AL

INFORMATION SERVICES
ULRICHSWES,  JournalTOCs @

N A ;
. E'z B Elektronische
lBAS(E T— Q0@ Zeitschriftenbibliothek O

open
> )
OCLC v)

The world’s libraries. — U cDigitalLibrary —
Connected. WorldCat e

Ny

'- ¥
GEORGETOWN UNIVERSITY
LIBRARY



http://www.iiste.org/
http://www.iiste.org/Journals/

