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ABSTRACT

This paper focuses attention on specific aspectntepreneurial decisions relating to investménth in the
total fixed investments and plant & machinery (sapely). Demand and financial factors, internal andernal, are
considered in the investment analysis. Finallyittiience of determinants of fixed investment andestment plans are

examined in Sugar and Breweries industry in India.
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INTRODUCTION

The fixed investment decision is an important deadisin the valuation of the firm, attempts were mad
previously to understand the factors that influetheefixed investment decision of the firm. Suchdgts have identified
different factors which play an important role hetdetermination of the fixed investment of the panies and the studies
made by some of the researchers Ashim etal., Baii@80), Gompers etal.(1995), Jorgenson (1967), ®963), Krishna
etal.(1974), Kishnamurthy (1975), Meyer (1957), ii§1984), Prem Kumar,(1985), Prasant Kumar Sai88§), and
Ranganadhan etal.(1996) have added significantribatibns to this important area of Business Fimanthough some
attempts were made earlier to find out the validitysuch contributions in the Indian context, thare very few studies,
which tested their applicability at the micro lewslits on a more comprehensive basis. Hence ampgttis made in this
study to understand the different economic varmallbich influenced the fixed investment of some @iancompanies in

Sugar and Breweries industry in India.
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OBJECTIVES, METHODOLOGY & LIMITATIONS

Objectives

Being exploratory in character, the present studysat understanding the fixed investment behavajusome

sample companies in Sugar and Breweries Indushig. udy is undertaken:

To analyze the investment pattern in Gross Fixesefssof some selected companies in the Sugar aweBes

Industry in India.

To analyze the investment pattern in Plant & Maehinseparately in the above companies of Sugar and

Breweries Industry.

To analyze the determinants of investment in GFossd assets i.e., Gross Block and Plant & MaclyiireSugar

and Breweries Industry.

To analyze the best models, which determine thesiment behavior in fixed assets through Stepwiskiple

Regression Analysis.

METHODOLOGY

Source of Data

The data relating to the different economic vaealdf companies have been collected from variages of the

Bombay Stock Exchange Official Directory.

The source of data for the fixed investment polidySugar and Breweries industry is the data rajatm the
individual sample companies in Sugar and Breweinésistry. The industry, for the purpose of the gtusheans the
aggregate of sample units in the industry. Thusctess section data of micro level economic vaeslié added to make

up the industry data.

Period of Study

The present study covers a period of 10 years #0680 to 2009. Since the fixed investment policg lsng-term

policy, a period of 10 years is considered to lmglenough to study the Fixed Investment policyarpanies/Industries.

The Sample Selection

The selection criteria of the companies for inauasin the sample of the study have been that
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a)Companies must have been incorporated on or b&8¥8, i.e., 25 years before the period for whichlgsis has been
started here so that a minimum period of at leAstears must have been elapsed for them to estabhésselves and

invest in fixed assets;

b)Companies must have had a paid-up capital of moa@ Rs 10 lakhs in 1975 so that only medium angdelar

companies as per the classification of the Redavi of India are included in the sample; and

c)Companies must be continuously profit making congmin all 10 years (which is the study period hes@ as to

ensure that only which made profits on consistesidare included.

Based upon the above selection criteria a totaheffollowing 6 firms constitute the size of thergde for the

purpose of this study.

1. Bannari Amman Sugars Ltd. 4. Sica Breweries Ltd.

2. Jagajit Industries Ltd. 5. SKOL Breweries Ltd.

3. Mc Dowell & Co. Ltd. 6. Vishnu Sugar Mills Ltd
Variables

A list of the variables — both dependent and indepat — that are used in this study is presented.

Dependent Variables
1. GBx 1) = Change in Gross Block
2. Pmg 1= Change in Plant & Machinery
Independent Variables

1. St +1y= Change in sales

2. GIR = Gross Internal Funds

3. NL = Stock of Net Liquidity

4. D,=Dividends

5. EG. (1) =Growth of equity capital

6. DETOUT, =Debt outstanding
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7. T, = Provision for taxes
8. |; =Interest on borrowed funds
Step Wise Regression

The present study is mainly based on stepwise phaltegression analysis. This technique begins thighsimple
correlation matrix and enters into regression & thdependent variables most highly correlated it dependent
variable. Using the partial coefficients generatgth respect to the other variables, the computeg@mme then selects

the next variable to enter the model.

Stepwise regression permits the analyst to stdit avlarge number of variables that might have ipte# values

and then use the model to select the particulaalvias that appear to provide the prediction.
Statistical Analysis

The data used in this study was processed by wintputer packages, they are Statistica and Limdiap.
multiple linear stepwise regression was run in pafeimportance in terms of explanatory powers iffedent variables
influencing the dependent variable in the studyother words, which independent variable has tleatgst effect in
determination of the dependent variable? How semsis dependent variable to fluctuations in indefent variables?
This technique is adopted in order to obtain aisgelpicture of the importance of the various ipdedent variables,

which influence financing investment in the Sugad 8reweries industry in India.

Models Built

This study is conducted on the basis of three nsodéiese three models have been tested in theofassch

company. They are
1. Adding Model
2. Constant Model
3. Elimination Model.

The above three models have been tested in eaehnitisthe intercept term. Thus altogether 15+ &qoa are

estimated in each case.
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Adding Model

It may be noted that in this model, an independantble has been entered into the model at areeatép, and
then another independent variable is added toitsieoihe and then another variable etc. So ultimatk the independent

variables are added and tested under this model.

The following are the equations, which are estithateder this model.

(=Y

. GB. (1) OF PM¢ ¢y = bt B1Si(ryy

2. GB¢ (t1) OF PMy. (1) = byt 0S¢ oyt BGIF,

3. GB¢ (1) O PMy (u3) = byt S (ot b,GIF o+ bNL

4. GBy 1) OF PM. (11) = byt B Sy cayt BGIF + bsNL o+ bD

5. GB¢ (1) OF PMy (1) = byt byS oyt b,GIF ¢+ bsNL +b,D o+ bsEC (1

6. GBy (110" PM . (11) = byt by S¢(ray+ BGIF + bsNL +0,D ¢+ bsEC(117+bsDBTOUT,

7. GBy (u1)0f PM. (1) = bty aH0,GIF +bsNL +byD o+ beEC . 11y+bDBTOUT ¢+ by T,

(o]

. GBt (.1 0r PM. (.1y=bot b1St.(1-1yt0.GIF+0NL (+04D +bsEC . -1y+bsDBTOUT ¢+b, T+ byl
Constant Model

In this model the first two independent variableSapnge in sales and gross internal funds) are agpbnstant
variables because these two are very closely celatehe dependent variables, and the third varigbkhanged in each

model.The following are the equations, which atévested under this model.
1. GBy. (t1) OF PM¢. (1) = byt by Syt BGIF o+ bsNL
2. GBy. (¢1) OF PM¢. (1) = ot BiSe(rajt BGIF i+ bsD ¢
3. GBy. (t1) OF PM¢. (1) = bot BySirajt BGIF i+ BEC 11y
4. GBy. (1) Of PMy. (tq) = byt 0S¢ (1.1t B,GIF + bsDBTOUT,
5. GBy. (¢1) OF PM¢. (1) = byt By St (rayt BGIF o+ bsT,

6. GB (t1) O PMy. (1) = byt 04S¢ oyt BGIF + byl
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Elimination Model

In elimination model, the estimated equations avé aonstant but the number of equations dependshen

significance of the variables which proved to lgn#icant.

The following procedure is adopted while estimatthg equations. Initially, all the independent abtés are
included in the model. Based upon the significaofe values, the variable with the least't’ valug dropped and then
again the equation is estimated with the remainmugpendent variables. Again the variable with fgeest't’ value is
dropped and the equation is again estimated. Thoisegs is continued till all the independent vdeahin the equation

have proved to be significant either at 5% or &616vel.
So the number of equations varies depending uposignificance of variables in each case of congzani

The above 15+ equations are estimated for all thrBpanies and industry aggregate. The total nusnber

estimated equations are as follows:

For 6 companies & industry aggregates in two céseth gross block and plant & machinery):

In Adding Model ... 7x8x2 = 112

In Constant Model ... Tx6x2 = 84

In Elimination Model ..., =61
Total 257

Thus altogether 257 equations have been estimathdecessary tests, using the data for 10 yeagacéh case.

To find out the effect of different independent eamic variables on the fixed investment of the cames

during the period of this study, the Multiple LiméRegression Analysis is used with all its limitas.
Selection of the Best Model

The following procedure is adopted to select th&t beodel in each case from out of the 15+ estimatgations.
Step - |

Out of the 15+ estimated equations in each cakthade equations, whose Multiple Correlation Cioedhts are

found to be significant at 5% level based on thelculated ‘F’ values are picked up for further lgsis.
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Step -1l
The equations thus picked up according to stemValare further screened in the following way:

1) The values of intercept termg)tand other regression coefficients, (b bs) are tested at 5% level of significance
based on their calculated‘t’ values. If only one&iipn is found in which all the explanatory vatesbare significant at 5%
level, then that equation is taken as the best frtodexplain the fixed investment behavior of tlienpany. If, on the other
hand, there are two or more equations in whichtladl explanatory variables are found significanto® level, the

procedure explained in step Il is followed.

2) But if, in a company, there is not even a sirgg@ation in which all the independent variableswsisignificant
effect at 5% level, the significance level is reldxand the impact of the variable is tested at [H84 wherever necessary.
That is, the variables, which are not significaht% level, are tested at 10% level of significandewever, this has
happened in a very few cases in this study. If @nlg equation is found in which the explanatoryaldes are significant
at 5% level or 10% level, then that model is seléais the best model to describe the fixed investiehavior of the
company. On the other hand, if there are two orentiean two equations in which the independent kbgaare significant

at 5% or 10% level, the procedure explained thatep 1l is followed to decide the best model.
Step — 1l

As stated in step I, if there are two or more eigue in which all the explanatory variables amgn#icant that
particular equation whose’Rs the highest is chosen as the best equatiorptiaia the fixed investment behavior of the

company.
Limitations of the Study

1) The accounting years of the sample companies@reommon and the closing of the accounting yeaspread

over all the 12 months of the year. So for the gtiduaggregate data the accounting year is nobtmif

2) The Industry data, for the purpose of the stadwmprise the aggregate of the data of the miarel lsample units
that are selected for this study. As there is diffiee in the classification of industries betwe@sdtve Bank of India and
the Bombay Stock Exchange, the RBI data could eaebed upon for the industry aggregate data kadBombay Stock
Exchange Directory does not provide the Industryregate data. Since it is highly difficult to caltehe data of all the

firms which appear on the Bombay Stock Exchangedbiry the aggregate data of the sample micro lawiés is taken to
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represent the industry data for this study.

a) The data for the study are taken in absoluteeghs given in the Bombay Stock Exchange Direciod/ no

price deflator is used to adjust for the inflatipnaends.

b) This study is only exploratory in its objectivasd does not aim at recommending any policy measeither for

the companies or for the government.

ANALYSIS OF THE REGRESSION RESULTS OF FIRMS IN SUGAR AND BREWERIES INDUSTRY

This section deals with the study of investmentavér of sample firms taking into consideration tdependent

variables namely Gross Block {)vand Plant and Machinery  £¥in Sugar and Breweries Industry of India.

As explained in chapter Il, this study deals wiighe¢ explanatory variables, which influence theestment
behavior in fixed assets (Yand Y,). This study is conducted on the basis of threeleteo They are Adding model,
Constant model and Elimination model. In Addingdmbthere are eight estimated equations. In Caohstadel there
are six estimated equations and in Elimination rhtfteestimated equations are not Constant buttingber of equations

depend on the significance of independent variables

The following abbreviations are used in the talfle8):

NF - The number of firms, where the explanatoryalde has shown an impact.

5% - The number of equations in which the explatyatariable is significant at 5% level.

10% - The number of equations in which the explaryatariable is significant at 10% level.

Cl -Sugar and Breweries Industry (The numbers atdithe number of equations that are estimated)

AM - Adding model CM - Constant model E M - Elinaition model

Table 1. Sugar & Breweries (Total No. of Firms: 6)

Explanatory Variable :CHANGE IN SALES (b, )
Gross Block (V) Plant & Machinery(Y 5)
AM [ CM | EM AM [ CM | EM

NF 1 - 2 NF 1 -- 3
5% - - 1 5% | -- -- -
10%| 1 - 3| 10% 1 - 4
SI 8 6 7 SI 8 6 6
5% 2 2 - | 5% 1 2 -
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|10%| 1] 3| | 1094

2]

A

Table 2: Sugar & Breweries (Total No. of Firms: 6)

NF 3 1 3 NF 2 -- 3
5% -- -- 10 5% -- -- 8
10%| 3 2| 109 2 -- 1
SI 8 6 7 SI 8 6 6
5% 2 5 - 5% 1 4 2
10% -- -- -- 10% - -- 2

Table 3 Sugar & Breweries (Total No. of Firms: 6)

NF | 3| 1] 3| NF| 3| 1 1
5% | 3| - | 7| 5%| 1| - 1
10% | 4 6| 104 4 1
sl 8 7] si| 8 6
5% | - | - | - | 58%| --| - -

10%| - | - | 1| 10% -| - -

Table 4: Sugar & Breweries (Total No. of Firms: 6)

NF 3 -- 2 NF 2 -- 2
5% 2 -- 8 5% 1 -- 6
10%| 1 - 2| 109 1 -- 2
Sl 8 6 7 Sl 8 6 6
5% 5 1 7 5% 5 1 6
10% | -- -- - | 10% -- -- --
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Table 5: Sugar & Breweries (Total No. of Firms: 6)

NF | 1 1 1 NF | -- -- 2

5% | - |- |1 [5% |- |- |-
10% | 1 10% - | - |4
sl |8 sl |8 |6 |6
5% |1 | - 5% | - | - | -
10%(2 |1 |3 | 104 - | - | -

Table 6: Sugar & Breweries (Total No. of Firms: 6)

NF | 3 1 4 NF 3 2 3
5% 2 -- 8 5% 3 - 7
10%| 2 1 3] 109 1 2 3
SI 8 7 SI 8 6
5% -- -- -- 5% -- -- 1
10% | -- -- 2| 10% 1 1 3

Table 7: Sugar & Breweries (Total No. of Firms: 6)

NF ~ | 1| NF| 1] - 1
5% - 3] 5%| | - 1
10%| - | - | 2| 10% 1| - 1
sl 8| 6| 7| s 6
5% | - | 1| - | 5%| -| 1 -
10%| - | - | 1] 100 -| - -

Table 8: Sugar & Breweries (Total No. of Firms: 6)

NF|—- [~ |4 |[NF| - | - | 4

5% |- |- |10 [5% | -~ | - | 10
10%| - | - |5 | 10% - | - |4
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sl |8 |6 |7 |st |8 |6 |6
5% | - | - |- |5% |- |- |4
10%|[1 | - |2 |10 1 | - | 2

FINDINGS AND CONCLUSIONS

The Summary of the analysis is presented in thedahe following conclusions are drawn.

e The major finding of the study is that, the elimioa model is the most appropriate model in detaing the

behavior of investment in total fixed assets & pland machinery separately.

e The results of this analysis suggest that grogsnat funds (retained earnings + depreciationnawee important

for the fixed investment in almost all the comparirethe present study.

e« Change in sales (growth rate in sales), stock o¢fligaidity, debt outstanding dividends are alsgngicant

determinants of fixed investment.

» Interest on borrowed funds is also significant dateant in Sugar and Breweries industry.

» The study reveals that demand considerations itotigerun are of some importance in the entrepneakfixed
investment decisions. Financial considerations séentdominate over demand factors in fixed investmen

decisions.

e The implication of the results of the present studythat profitability is an important consideratian
entrepreneurial investment decisions. Profits #rfice dividend policies and hence retained earniRgtained
earnings in turn influence investment. Profits uefice dividends and dividends influence the flonexternal

finance.

e As retained earnings is an important factor indbé&rmination of investment, it is important to skat higher
profitability is not dissipated through dividendbursals. As self financing is non-inflationarymay be desirable

to encourage asset expansion through internal gavather than through borrowings.
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