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Abstract

The study was designed to investigate the perfocmagfficiency in terms of capacity utilization, fac
productivity, profit rate and cost effectivenessdetail the research methodology used for the sthdy has
focused on the past, present and the future peafiocenof Indian Cement Industry (ICI) at the maeneel and
the Chettinadu Cement Corporation Limited (CCCLjhat micro level as a case firm. The study pureligs on
secondary data. The secondary data were colleoted period of fifteen years (1991-92 to 2005-06)f the
database maintained and made available by sevegahiaations viz., Cement Manufacturers Association
Export Import Bank of India, Center for Monitorimgdian Economy etc. for the purpose of effectiveiquical
analysis. In order to know the Performance of thdustry was evaluated with the help of factors
productivity for labour, energy and other resms aggregated in value. Total factor productivity
including the contribution of technology was alsaded Financial strength of ICI was analysed vilib
help of eight financial ratios. Debt-Equity RatibER), Current Ratio (CR), Profit Before Tax (% i@mles)
(PBT), Profit After Tax (% to sales) (PAT), Divider{%) (D), Return Over Capital Employed (%) (ROCE),
Return Over Net Worth (%) (RONW), Average Profir it (Rs. /t) (AUP). All these analyses were don
to the case firm — CCCL also.In the end of the wintplications and conclusion were provided.
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1. Introduction

For any firm, the cost of production increases wfith volume of production. However with additional
production, average cost would decline upto a lerel would increase thereafter. Therefore, a ‘Wpsd
average cost curve is generally assumed in themdyempirical analysis of cost is carried out. Hoerethe
firms would try to avoid the rising part of the aage cost curve by building additional capacitypleiting
economies of scale and application of technology Would enable more effective and efficient useesburces
and considerable improvement of productivity. Tésulting reduction in unit cost might be off setthg rate of
inflation when the cost was measured in nominal&al correction for the rate of inflation wouldvgithe real
cost per unit. First, the nominal unit cost of protion of cement, its price, operating margin aatprofit were
studied.

Cement producers of ICI had not only achieved ghointproduction but also efficiency in their perfance
through the increase in profit margin and EPS, lpottitributing for substantial increase in theit werth. Their
performance efficiency was studied in detail ang tbsults were found similar in respect of case f8CCL.
Performance of both ICI and CCCL and their compegainalysis is hereunder made. The performance of
units in ICI was improved not only by improvement ithe utilization of unutilized capacity but alby the
application of technology appropriate for the effit use of resources. These efforts contributatigaeduction

in unit cost of production and consequent increaseet profit. Therefore, the performance of theustry and

the case firm during the study period was analysedrms of unit cost, net profit and operatingfgirmargin

and compared with each other.

2. Research Methodology
2.1 Objectives of the Sudy

to evaluate the performance efficiency in terrhsapacity utilization, factor productivity, profiate and cost
effectiveness;

2.2 Methodology

The research methodology used for the study thatfbeused on the past, present and the future
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performance of Indian Cement Industry (ICI) at thacro level and the Chettinadu Cement Corporatiamtéd
(CCCL) at the micro level as a case firm. The stpdsely relies on secondary data. The secondagy wate
collected for a period of fifteen years (1991-92@95-06) from the database maintained and madélleaby
several organizations viz., Cement Manufacturerso&mtion, Export Import Bank of India, Center for
Monitoring Indian Economy etc. for the purpose fiéetive periodical analysis.
3. Data Analysis
The performance of the industry was evaluated wheh help of factors productivity for  labour, egge
and other resources aggregated in value. Totabrfgmoductivity including the contribution of tectliogy
was also studied Financial strength of ICI was wsed with the help of eight financial ratios. Détjuity
Ratio (DER), Current Ratio (CR), Profit Before T to sales) (PBT), Profit After Tax (% to saleBAT),
Dividend (%) (D), Return Over Capital Employed (¥%OCE), Return Over Net Worth (%) (RONW),
Average Profit per Unit (Rs. /t) (AUP). All theamalyses were done to the case firm — CCCL also.

In the analysis, the labour input L(t) is measuredterms of number of employees including
supervisory staff. The capital K(t), is measuredeirms of real gross investment. Current book \akre first
worked out by taking net fixed capital stodd\[FK) for successive years and adding depreciabah The real

n
capital stock in period t, is given $§(t) = K(e) + Z | (t) Thus, the generation of capital stock series —
t=1
first nominal serieK (t) and then real serielgt) requires an initialor benchmark capital stock and the
investment seriek (t). This method is called the standard perpetualntorg method and it is widely used in
time series analysis of trends in productivity.
The required data were readily available for thsecfirm. For the industry the sources of data w@re
Annual survey of industries (ASI) and (ii) Econongsiarvey of India (both published annually). The inmah
gross investment series were then deflated by rihesdixed capital formation deflates (GDCF) (19816-100)
to obtain the real gross investment series fora@tl CCCL.
With the help of time series of human power (Labfar short) L(t), measured in terms of cost of
human power and of real capital stock k(t), theodpctivity of labour and capital were studied firShe
estimated productivities are presented in Tabl8 fof both ICI and CCCL.

Productivity of capital (Py)

As could be seen in the table, productivity Pkerage value product) of capital was 1.45 in 1991-92
meaning that a rupee of real investment in cemerdyztion would yield ceteris Paribas, a real retfrRs.1.45.
The productivity was decreasing over the years-rotearly seen in the index number qfwith 1991-92=100.
The choice of base you might change the numergaies of the index number but not their relativéeor In all
the years P was positive and larger than unity that showeeédining trend from 100 in 1991-92 to the index of
70.34 (lowest) in 1999-00, and then increased t62Z7B 2005-06. A positive but a falling averagedrct curve
was evident. It showed that capital in ICl washe tational zone of production. The managerial pctigity
should be falling too.A look at columns 6 and 7 Woshow a similar result for CCCL also, but the ldexin
average productivity of capital was slower thart foa ICl. The smallest index number for capitabguctivity
in CCCL was 78.17 in 2005-06 and it was close &t tf 78.62 for ICI. Thus, both ICI and CCCL weees to
have made rational use of capital.

Productivity of Labour (P )

The productivity in ICI was Rs. 5.2 per rupeesngpen labour in 1991-92 and over the years it
decreased, the trend being reversed only in thevmsyears. More clearly seen in index number Vii#®1-
92=100, the index of labour productivity became lfgn@aver the years to become as low as 27.002-03
and increased in the next three years to be 58.8905-06. Therefore a falling but positive profivity of
labour was seen. Index number of labour produgtifPL) showed a decreasing trend, to reach 3i488
2002-03. But it went up in the next three years a@s 50.26 in 2005-06. Thus, the variation in agera
productivity of labour clearly showed that the w$dabour in CCCL was rational. Thus, the resutts@CCL
was closely similar to that of ICI, revealing tlla¢ former was a representative of the latter afeténces for
CCCL could be generalized to ICI.

Production Function

In order to understand the relative influenceagital and labour in the production of cement,
their partial elasticities were estimated with bedp of a
Cobb- Douglas form specified below.

Q= ALK
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Due to heterogeneity of product, labour and capa#l of which on log transformation estimate fomere
measured in real values in Rs.

InQ = INA+31InL+B2InK +u
(ong = O+Bl+Bok+u
Where g= log value of production
I= log value of labour used
k= log value of capital used
o= log of A
a, By, P were parameters to be estimated
u= random error term

The equation (2) in linear (in log) form was estiethby ordinary least square method. The estimade@tion
was used to study production elasticity of lab@dr) @nd of capital2), the economies of scalg,{f,) and the
Solow residuat.

The production function (2) estimated for ICI i@gented below.

q = 3.462 **+1.964 I** +0.9713 k**
(62.49) (5.17) (-7.103)
R? = 0.887* F=? d.f =12

Note: figures within () are t values
** Significant at 1% level.

Estimated equation had a good fit as shown by iijle Yalue of B and statistically significant values
of the regression constant and the two partialeggion coefficients. The estimated equation wouiolagn
nearly 87 percent of variation in aggregate potion of cement in ICI. It was a macro level protilon for the
industry as a whole. It has values to draw infeesnc

As production, labour and capital were measurelbgnvalues (to base e), the coefficients of | and k
would show the elasticity of production with resperL and K. The partial elasticity coefficient labour was
1.716 and it was significant at one per cent leltelvould show that for one per cent increase m \thlue of
labour used in cement production woWdteris Paribas increase production by 1.964 per cent, evaluated a
centroid. This implies that the marginal productivity ofbaur was positive. In capital, the elasticity of
production was -0.9713, showing that one per ceatease in capital used would Ceteris Paribas dsere
production by 0.97 percent. The marginal produgtief capital was negative and therefore use oftabpad to
be altered with care and without distributing theduction relationship. More specifically capitdlosild be
technology augmenting. The estimated value of #grassion constant was 3.462 and it was statistical
significant. With the assumption of exogenous tetbgy and the high explanatory power of the estiuat
production functions, the value of regression camstcould be treated as a measure of productivity o
technology. Therefore, technology was significamtytributing to the increase in production of catria ICI.
The sum of two partial regression co-efficient wbshow the return to scale. i, ¢f,) was 0.9927 showing that
constant return to scale was prevailing in cemeodyction in ICl and CCCL.

The production function estimated for CCCL is praed below

q = 2.625 **+2 473 I** +1.475 k**
(18.02)  (2.27) (3.95)
R? = 0.775* F=27.66 SE =0.157

Note: Figures within ( ) are t values

* - Significant at 5% level

i - Significant at 1% level

The estimated equation was a good fit with staidij significant values for R regression constant,
and partial regression coefficients. It was vabiddraw inferences. The production elasticity widspect to
labour and capital were 2.473 and -1.475, showiaty targinal productivity of labour was positiveilgtit was
negative for capital. There was need to rationatize use of capital. The sum of the partial regosss
coefficients was 0.998 showing constant returnscae in production of cement by CCCL. As shownthwy
statistically significant value of the regressiamstant (2.625), production technology used by C®&d also
significantly contributed to the increase in pratitut of cement. These inferences were similar &i tor ICI,
stated earlier.

Therefore, in production of cement in both the cfise (CCCL) and the industry (ICl):Elasticity of
production with respect to labour was positive asnificant and the marginal productivity of labowas
positive

* The elasticity of production with respect to capitas also statistically significant, but it hadegative
sign showing a negative marginal productivity fapital.
e There was constant return to scale.
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e Technology adopted in production of cement was alsoritical contributor to production. It was
assumed to be exogenous and its contribution wadesmenting the productivity of labour and capital.
Therefore, it might be treated as a third factoprafduction.

Production Technology

Technology for cement production consisted of thiifferent processes: (a) Wet process, (b) Semipnatess
and (c) dry process. The dry process is more fifedient and cost effective, though it requires iddal
investments when compared to wet process whichinexj0.28 tonnes of coal and 110 kWh of power to
manufacture one tone of cement, where as therdgeps requires only 0.18 tons of coal and 100kWower
(IBEF — 2006) and semi-dry process comes half vimpetween. Therefore the proportion of cement ciypa
by the wet and semi-wet processes was decreasergloy past decades.

In 1950-51, the major share of cement capacity fn@s the wet process (97 per cent); the semi-wet
process contributed only 3 per cent, with no plargisig dry process for production. Since then theas no
concentration for the technological up gradationt ®day only 2 per cent of capacity uses wet pscéhe
case firm CCCL changed to the dry process in 1971t3elf. Therefore it was using most appropriate
technology during the period of study. It had hdlpmt only a reduction in energy cost but alsoease in
production. It was capital saving technology.Indéa producing different varieties of cement underSBI
specifications and the quality is comparable wiih best in the world. Varieties differ in compamitimainly in
percentage of clinker content to most specific ersgs, like ordinary Portland Cement (OPC). Portland
Pozzolana Cement (PPC), Portland Blast Furnace Stgent (PBFS), Oil Well Cement, Rapid hardening
Portland Cement, Sulphate Resisting Portland Ceraadt White cement etc. The production of Ordinary
Portland Cement had decreased from 71.28% in 198®-31.21% now. Percentage of production of Padtla
Pozzolana Cement increased from 17.37 per cer88-20 to 60.12 per cent in the year 2006-07. Was a
favourable change in the product mix of Indian cetiedustry as PPC was more specialized type ofeothm
an environment of growing competition witnessedhi@ post decontrol era, one of the major developsneas
been the introduction of higher grades of cememad® is the 28 days compressive strength of Orglinar
Portland Cement, when tested as per Indian Stasdarder standard conditions. Depending upon tieagth
requirement, OPC is thus classified as OPC-33 OP@mtl OPC-53 grades. However, the consumers pedferr
the durability more than strength. This would requiedefinition of grades based on durability.

Total factor productivity

With significant impact of technology on productiamd its contribution being studied by Solow’s
concept is explained residual. The data series parading surplus, the measures of labour and dapita
productivity were used to estimate total factorductivity as the weighted average of productivifytlaree
factors, labour, capital and technology. The weightre the relative share of the factors in totadt cof
production. The estimated total productivity inlrealue (ie, value adjusted for inflation) was themmverted
into index with base year 1991-92=-100. The totaddpctivity indices for ICI and CCCL , total factor
productivity was decreasing over the years up 02208 and increasing in the following years. Thiasvihe
case for both ICI and CCCL. In 1992-93, and fro@:97 to 2001-02, the indices were less than huhfine
ICI and were above 100 for other years.

A comparison of indices for ICI and CCCL showedt tiee TFP was larger for ICI than that for CCCL
in the years in which TFP was declining. It wasersed in the following years, including the lagiethyears
when TFP had marginally increased. Thus, the infsge were that factor productivity in productioncefnent
showed slow decline in the industry and CCCL alsshowed that the average product curve showiag ttie
cement production was economically in rational zdreehnology adoption particularly changing to grgcess
was a contributing factor for this improvement noguctivity. It would also explain a declining tgbim unit cost
of production and the widening profit margin- batperating profit and net profit of both ICI and CICGhe
later showing relatively better performance. CCGlogpted the dry processing technology from 1971-72
onwards.

Other contributing factors

Apart from technology, other factors contributittyimprovement of TFP were economies of scale,
favourable business environment and prices of cerfiée economies of scale were studied first.
Economies of scale

The economies of scale in cement production caadmeved by any firm by (i) building additional
capacity; (ii) increase in capacity utilisation aasido by (iii) mergers, acquisitions, joint ventsi@ green filed
projects. Indian cement industry was witnessing finocess of consolidation
Market and Increased Competition

Though the industry saw consolidation by domedaggrs starting in the mid-1990s, it was only ia th
late 1990s the foreign players entered the maiket. structure of the industry was fragmented, aigfothe
concentration at the top had increased. The tapglayers controlled about 60.28% of market shahéch was
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at 55 percent in 1989-90, and the remaining 39&t2ent of market share was under the control obla@ers
relatively smaller in size. The fragmented struetwas a result of the low entry barriers in thetoezontrol
period and the ready availability of technology dimhnce. By consolidation, the companies were dble
achieve economies of scale, resulting from theelasize of operations, savings in the time and wgiired for
setting up a new unit, access to newer marketgsado special facilities / features of the acqudempany and
benefits of tax shelter.The booming demand for ce#migoth in India and abroad, attracted global msajo
India. In 2005-2006, four of the top five cementmpmnies in the world entered into India. Theseudet
Lafarge from France’s, Holcim from Switzerland, | lteementi from Italy and Heidelberg Cements from
Germany. The consolidation witnessed in the ingustrecent years had resulted in two crucial ddioekeals:
(i) the de-merger of L&T's cement (renamed as Wch Cement Ltd.) division and its acquisition bya€m (ii)
Acquisition of 14.4 percent stake in ACC in 2000da Infoline 2003) by Gujarat Ambuja. Thus the tgroups
in the industry, Aditya Birla Group (Grasim and fdiech Cements Ltd. Combine) and Holcim Group (Ajabu
Cements Ltd. — ACC Ltd. Combine) now control mdrart 48 percent of total capacity in ICI.It was ade@n
that both CCCL and ICC had made substantial add{tld0 per cent and 150 per cent, respectivelgptacity
and improved capacity utilization to 72.36 per cand 76.48 per cent, respectively. Therefore, thveas
possibility of reaping the benefits of econosnief scale, in terms of a reduction in unistoof production
and increase in net profit per unit. This posdipilvas studied with the help of simple correlatlmetween the
variables. The correlation co-efficient (r) is preted in Table 1.below.As could be seen in theetatiie
correlation between installed capacity and ungst@nd also unit profit was small and not sigaifit; but it was
strong and significant for production. The cornelatcoefficients were estimated for the indicestlfwbhase
1991-92=100) for the four variables to avoid thelgpems that might arise from the differences in tiit of
measurement. The simple correlation coefficientveen production and real unit cost had a negatye and
its value, though small, was statistically sigrafit. It showed that with increase in size of prditug real unit
cost decreased in both ICI and CCCL. The corralatioefficient for production and unit profit hadasitive
signs and it was statistically significant for ba@l and CCCL. Therefore as and when productiopaexed,
unit profit also increased, in spite of a free nerletermination of price for cement. Thus, thevalence of
economies of scale in production of cement wadfiedriwith respect to the post-reform period. It lirag that
the industry had learnt the strategy to perforntessfully in freely competitive market.

Competitiveness

A firm's competitiveness could therefore be exarmdirses function of factors such as (i) its own
resources (ii) its market power; (iii) its behavidaward rivals and other economic agents; (ivicapability to
adapt to changing circumstances; (v) its capahititgreate new markets; and (vi) its institutioealironment,
largely provided by the government and availablg/sptal infrastructure and the quality of government
policies.The variables that constitute the competitess index for Indian cement industry have hdentified
on the basis of factors related to competitiverzghe firm level, considering the specific isspesuliar to the
industry. For the study, the variables were idaatiwith sub indicators in them. They are listadTable-2The
technique used for normalization and aggregatioindicators in cement industry competitiveness indé
firms in cement industry was the method used byaBge and Yamini (2008) by assigning weights to all
indicators. This method is a participatory methodavhich experts were requested to assign scoresléhpoint
scale to indicate the importance of the indicatdrsere were 1-2 experts and 10 sample firms innp@CCL.
As experts in the field participate, weights neaefs reflect the viewpoint of the industry in gties, as a
whole.

After weight allocation to each of the indicatdisse scores were aggregated linearly into a catepos
score. Also industry average scores were calculatedeasure the average competitiveness in thesindhe
weights are shown in Table:3

Index of industry average score was 42.10 which wgksl to analyse the competitive performance of
firms above and below it. It is hence used to beraik the firms’ competitive standings in the indusEight
firms from the sample of (60 percent) of the ta@iple firms were above industry average and rengafour
(40 percent) below this. CCCL was close to the stiuaverage with a score of 44.54.

Business Environment

With a vigorous pursuit of the new economic refopo$icy by the Government of India since 1990-91,
all the private industries came out of the protettt mode of the past and became experiencingdiiantages
and challenges of a free market economy that wasgad from liberalization and globalisation. Thedged the
cement industry also and it had to function by Klyiand effectively responding to the forces of @dewh and
supply. While the supply was within the producetsimain of capacity addition, capacity utilizationyentory
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and cost management, the demand was market detetniihe demand for cement would largely depend upon
the growth of the economy in general and growtkthefhousing, other constructions and infrastrucs@eions
in particular. The GDP at current prices (to alllw changes in the general price level that aldtuémced
market sentiment for construction activities andtcof investment) and also aggregate contributibrihe
section of construction activities were consideasdmportant factors determining the demand foresgmniThe
values of GDP, and sectoral contribution to GDRaetor cost at current prices and their indicehwihse 1991-
92 =100 and the WPI are presented in Table 4.Afddwe seen in the table, GDP at factor cost imecurprices
(Nominal) increased more than fivefold (index wa&s 3) during the period from 1991-92 to 2005-06jlevh
domestic production arising from the constructient®n increased more than six fold (index =665.48)d the
WPI nearly doubled (index was 195.6). This providgulsh factor to the demand for cement. Thushtissness
environment (market condition) was very favourableéhe Indian cement industry. Had the industryiladait?
The answer was found in the correlation betweedymtion (proxy for supply) and the determinantslefand.
The correlation coefficients are presented in Tableelow.As shown in the table, production of catrtead near
perfect correlation with all the three macro valéabviz., GDP, sector contribution to GDP and WHlis was
the case both for ICI and CCCL. Only the correlatad production with WPl was smaller but approxieigat
equal to 0.9 in CCCL. It never changed the infegeftis strong correlation would emphasize thafpttespects
of the ICI depended on the growth of the econorgr the post reform years, the growth of the econam
measured by GDP, was large (Index with base 199ih@&@®2ased to 551.30 by 2005-06) and it had hetped
growth of cement industry also and there seemebetao industry specific constraint such as scaraity
resources. However, for continuing profitabilithet cement producers would require to be ready to
manage any market stocks. Their readiness wasatedlwith the help of ratio analysis.

4. Findings and Discussion

e The performance of the industry and the case fiumng) the study period was analysed in
terms of unit cost, net profit and operating irafargin. For bulk sales, price was stated per
tonne (1000kg) of cement and for retail sales, @mM@s stated per bag of 50 kgs of cement.
Therefore, a bag of 50 kg was taken as the unitéasure cost price, profit earned by the firm
— both operating profit and net profit.

« As the cost included both variable and fixed copt&e minus cost showed net profit per bag.
The operating profit referred to the differenceswsen the price and the operating expenses
only.

< Both net profit and operating profit per unit wayesitive in all the years and their size was
dependent more on the price than on the cost. Vihddirms had control over cost, they were
all price takers in the market that was totally a®colled in 1989 and acted freely,
encouraging entry of several small firms.

e Thus, the profit of CCCL was not only larger thdmatt for ICI, but was also relatively more
stable (smaller CV) than that of ICI, revealing flaet that the performance of ICI was good
and CCCL was better than ICI.

e The cost of all the components and the total cimstominal terms (uncorrected for inflation)
were increasing over the years.

* The energy cost accounted for about 31 percentodimelr costs for 38 percent of total cost of
production of cement in ICI. In the total cost, nmmman resource costs accounted for nearly
93-94 per cent of total cost, while labour cost bashare of six to seven percent. This pattern
was seen to have changed only marginally in theodesf study. Thus, cement production was
capital and labour intensive.

e In CCCL, the increase in the cost of energy wasfsid and seven fold for other costs. The
collective effect of these increases pushed taiat of production by more than six fold (index
was 679.61). This rising trend in cost of produstizvas expected because production of
cement by CCCL itself was increasing. Productiod hacome labour and capital intensive.

* The real cost was defined as the nominal cost ctedefor the rate of inflation. The real unit
cost decreased for both ICI and CCCL, and relayivabre rapidly for CCCL, through the
improvement in efficiency of production, effectiuse of resources, technology adoption and
upgradation and increasing factor productivity. sSTthvas made possible.

4. Conclusion

The salient findings of the study and helped dremsépecific conclusions. The Indian cement industry
is on the dynamic growth path in capacity, productifactor productivity and financial parameters.
The future prospects are also bright. Howeverggds attention to increase export and build nethwor
which required more detailed and effective plannargl management. If past trend is the source of
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confidence for sustainable growth and viability I&fl, it has to be taken with adequate caution to
avoid excessive surpluses. As the industry haséhto survive free market competition and grow
with financial stability not withstanding three ysacycle and large and growing cost of energy and
heavy taxes — it is reasonable to infer that thespect of ICI is fairly high, especially if Indian
economy grows at eight percent or higher in the frears of the Eleventh Five Year Plan.
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TABLE:1
ESTIMATES OF SIMPLE CORRELATION COEFFICIENTS
Correlation with
Variables Unit cost Unit profit
ICI CCCL ICI CCCL
Capacity 0.196 -0.194 -0.145 0.284
Production -0.336 -0.483 0.517 0.719
TABLE-2
Indicators Sub-indicators
1. Productive Performance Capacity ut|I|za'_[|(_)n
Labour productivity
Return on Net Worth (ROE)
2. Financial Performance Return on Capital Employed
(ROCE)
3. Cost Effectiveness Cost As % of Gross Sales
4. Sales and Marketing Strategy Market Share
5. Stock Market performance Earnings Per Share
. Grades of Ordinary Portland
6. Tec_hnology and Environmental Cement Produced y
Indicators
Power and Fuel expenses
7. Human Resource Development and Employee Cost as % of Total cost
Social Indicators
8. Foreign Trade Measure Exports as % of GrossSale
9. Growth Variables and Potential PAT (NNRT)
Net Sales
TABLE: 3
WEIGHTS FOR THE INDICATORS OF COMPETITIVENESS
Indicators Average Weights
1. Productive Performance 12
2. Financial Performance 15
3. Cost Effectiveness 10
4. Sales and Marketing Strategy 10
5. Market Share 08
6. Consumer Satisfaction 12
7. Technological Indicators 12
8. Human Resource Development 10
9. Foreign Trade 06
10. Growth Performance and Potential 05
Total 100
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TABLE: 4
MAJOR DETERMINANTS OF DEMAND FOR CEMENT
Year GDP Sector General
Rs. ‘000 Cr Index Rs. ‘000 Cr Index WPI

1991-92 594.17 100.0d 250.0y 100.00 92.80

1992-93 681.52 114.7Q 292.8y7 117.12 96./70

1993-94 792.15 133.32 340.86 136.31 100.00

1994-95 925.24 155.72 411.5 164.58 112,60

1995-96 1083.29 182.37 500.2P 200.06 12160

1996-97 1260.71 212.18 577.68 231.01 12720

1997-98 1401.93 235.95 645.47 258.12 13280

1998-99 1616.08 271.94 733.16 293.18 140470

1999-00 1786.53 300.64 798.16 319.17 14530

2000-01 1925.02 323.9¢ 887.20P 354.82 15570

2001-02 2097.73 353.04 959.80 383.85 161430

2002-03 2261.40 380.6( 1061.70 424.56 166,80

2003-04 2539.17 427.18 1206.71 482.55 175]90

2004-05 2877.71 484.32 1432.38 572.79 187]30

2005-06 3275.67 551.3d 1664.11 665.46 195]60
Source: Economic Survey 2006-07 Table A-b and AbigOlI
Note: (i) *Sector here refers to housing, other busess construction and infrastruate.

(i) Index computed with 1991-92 =100 f@DP & Sector. Index for WPI
from the source with 1993-94=100.
TABLE :5
CORRELATION BETWEEN CEMENT PRODUCTIONS
AND DEMAND DETERMINANTS IN ICI
Correlation co-efficient
Production in
GDP Sector HPI
ICI 0.995 0.988 0.993
CCCL 0.905 0.912 0.896

Note: Single Pearson’s “r”
Sector as defined in the text.
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