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There are different views on how does capital structure influence the cost of capital. The present study
endeavors to investigate into the same in Indian context. It is a causal study discussing the relationship
between capital structure and cost of capital of representative companies of India Inc. The thirty constituent
companies of Bombay Stock Exchange’s Sensitive Index, excluding the three banks as on 28/07/2008, have
been considered as sample. The reference period for the study is five years ranging from 2003 to 2004
through 2007 to 2008. Simple linear regression has been run between debt equity ratio as the independent
variable and the weighted average cost of capital as the dependent variable. Residual analysis has also been
carried out to judge the aptness of the fitted linear model. Durbin Watson statistic has also been calculated to
find out any auto correlation in the time series data of dependent variable. From the study it can be
concluded that though there appears to be a negative relationship between debt equity ratio and weighted
average cost of capital, the analysis of coefficient of determination, F-test and t-test makes it quite clear that
there is no significant relationship between the two variables of study.

INTRODUCTION
The objective of financial management is to maximize the shareholders’ wealth but the

key issue is: What is the relationship between capital structure and firm value? Alternatively,
what is the relationship between capital structure and cost of capital? Given a certain level of
earnings, the value of a firm is maximized when the cost of capital is minimized and vice versa.

There are different views on how capital structure influences cost of capital. According to
net income approach, suggested by Durand (1959), if degree of financial leverage as measured
by debt to equity is increased, the weighted average cost of capital will decline. But the three
assumptions of net income approach, namely no taxes, cost of debt less than cost of equity and
no change in the risk perception of investors with the use of debt, make it impractical. Net
operating income approach, suggested by Durand, and Modigliani-Miller approach consider the
capital structure decision irrelevant for the cost of capital. Whereas the net operating income
approach was conceptual, Modigliani-Miller (MM) approach provided behavioral justification
for the constant weighted average cost of capital through the process of arbitrage. However,
again the assumptions of the MM approach, namely perfect capital markets, same expectation of
net operating income by all the investors, same business risk for all the firms with similar
operating environment and no retained earnings, render the theory impractical.

Between these two extreme approaches, there is a traditional approach. According to this
approach, up to a certain level of debt-equity ratio, existence of debt brings down the weighted
average cost of capital, but after that point with additional use of debt in the capital structure, the
increase in cost of equity outweighs the decrease in cost of debt resulting in overall increase in
weighted average cost of capital. There is no clarity whether the debt-equity ratio and weighted
average cost of capital are related or not. The present study endeavors to investigate into the
same in Indian context.

REVIEW OF LITERATURE
A number of studies have been carried out related to the determinants of the cost of

capital. In one of such studies Goldberg et al. (2001) listed three types of factors affecting the
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cost of capital: firm specific factors, liquidity factors and market segmentation factors. Firm
specific factors are factors such as the risk characteristics of the domestic stock market, the
firm’s industry, and the firm’s capital structure. Liquidity factors relate to the liquidity of both,
the domestic stock market and the international market for the stock. Market segmentation
relates to barriers that separate the domestic stock market from the global stock market.

Another study by Doppegieter et al. (2004) demonstrated possible linkages between
intangible assets and a firm’s cost of capital. The study highlighted the fact that accounting-
driven information distorts the market perception of the true impact of intangible assets. Market
values of equity may not fully incorporate intangible assets. As the cost of capital is a weighted
average, the market-driven weight of equity may be incorrect due to inadequate assessment of a
firm’s intangible assets.

Few studies also show the effect of taxes, leverage and capital structure on the cost of
capital. Modigliani and Miller (1958) demonstrated that in the absence of taxes and transactions
costs, firm value and the weighted average cost of capital are independent of capital structure.
Holding the average cost of capital constant, they show that the cost of equity contains a
financial risk premium that is positively related to the firm’s debt-to-equity ratio. With corporate
taxes, Modigliani and Miller (1963) established that the value of the tax shield provided by the
interest expense deduction increases firm value and show that this tax shield reduces the
leverage-related premium in the cost of equity capital. Miller (1977) introduced the effect of
personal level taxes into the analysis. He argued that individual investors will demand a higher
pretax return on debt to compensate for the higher personal tax on interest income. In
equilibrium, the investor level tax disadvantage of debt may completely offset the corporate tax
benefit, making capital structure irrelevant. Another study by Fama and French (1998)
investigated whether the tax benefit of leverage increases firm value, but find the opposite effect
and concluded that non-tax explanations dominate.

There are also studies on the relation between information quality and the cost of equity
capital. Botosan (1997) found that greater disclosure is associated with a lower cost of equity
capital for firms with low analyst following. She used a sample of 122 manufacturing firms, and
measured disclosure as the amount of voluntary disclosure provided in the firms’ 1990 annual
reports. Leuz and Verrecchia (2000) show that German firms that switch from German Generally
Accepted Accounting Principles (GAAP) to International Accounting Standards (IAS) or U.S.
GAAP have a lower information asymmetry component of their equity cost-of-capital. Baber and
Angela (2005) find that municipal bond yields are 15 basis points lower in states that have
mandated the adoption of GAAP disclosure for municipal bond issuers and that the extent of the
yield reduction is increasing in proxies for information asymmetry.

One thing is quite clear from the before mentioned studies that despite a lot of studies
being carried out in the foreign countries, such studies are conspicuous by their absence in India.
Keeping in view this important fact the present study has been carried out to study the
relationship between debt equity ratio and weighted average cost of capital.

HYPOTHESIS
Also to determine the existence of a significant linear relationship between the variables,

a hypothesis test concerning whether population slope is equal to zero or not has been performed.
The null and alternative hypothesis are stated as follows:

H0 : Slope = 0 (There is no linear relationship)
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H1: Slope ≠ 0 (There is a linear relationship)

RESEARCH METHODOLOGY
The paper is a causal study discussing the relationship between capital structure and cost

of capital of representative companies of India Inc. As Bombay Stock Exchange’s Sensitive
Index (SENSEX) is widely considered as representative of India Inc., its thirty constituent
companies, excluding the three banks as on 28/07/2008, have been considered as sample. The
secondary data has been used for analysis. The reference period for the study is five years
ranging from 2003 to 2004 through 2007 to 2008.

The Weighted Average Cost of Capital (WACC) can be expressed as the following
equation:

WACC = (%Dmkt)(KD)(1-T) + (%PSmkt)(KPS) + (%CSmkt)(KE)
Where, KD is before tax cost of debt; KPS is cost of preference stock; KE is required return

on common stock; 1-T is one minus corporate tax rate; %Dmkt, %PSmkt and %CSmkt are
percentages in the capital structure of debt, preferred stock, and common stock, respectively.

In order to get the percentages of debt, preferred stock and equity, the total value of the
firm in the market place must be known. This can be determined by adding the each component
as follows:

Vmkt = Dmkt + PSmkt + CSmkt

As the secondary market for debt and preference stock is not much developed, the book
values have been considered for calculating market values. The market value of common stock is
calculated as follows:

CSmkt = Market price of one share of common stock x number of outstanding shares
KD = Interest paid / Dmkt
In some writings, short term debt is omitted in the discussion of capital structure. If,

however, short term debt is used as a source of permanent financing over a period of time, it
should be used in capital structure analyses. Since such debt is commonly rolled over and is,
therefore, source of permanent financing, the present study also considers sundry creditors in
addition to long term debt as part of value of debt.

KPS = Preference dividend / PSmkt

According to Capital Asset Pricing Model, the required return on common stock is
calculated as follows:

KE = Rf + βs(Rm - Rf)
Where, Rf is risk free rate of return; βs is beta value of the stock; Rm is return on the

market portfolio.
Return on the Treasury bill has been considered as the risk free rate of return. Bombay

Stock Exchange’s sensitive index has been taken as the proxy for the market portfolio. Debt
equity ratio has been taken as the variable for the capital structure.

Simple linear regression has been run between debt equity ratio as the independent
variable and the weighted average cost of capital as the dependent variable. Residual analysis has
also been carried out to judge the aptness of the fitted linear model. Durbin Watson statistic has
also been calculated to find out any auto correlation in the time series data of dependent variable.

The data related to various variables as per the before mentioned equations have been
taken from the PROWESS database of Centre for Monitoring Indian Economy (CMIE), New
Delhi. Microsoft excel has been used for the analysis.
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RESULTS AND DISCUSSION
Table 1 depicts the various regression and correlation statistics obtained by running the

regression between Debt Equity Ratio (DER) as the independent variable and the Weighted
Average Cost of Capital (WACC) as the dependent variable for the reference period of the study.
Least square method of simple linear regression analysis has been used for the purpose. The
slope of the linear regression equation is negative in all the years of study. It indicates that there
is a negative relation between DER and WACC which means that as DER increases, WACC
decreases and vice-versa. This implies that if debt component in the capital structure is increased,
it will lead to reduction in the WACC. However, when coefficient of determination, which
indiactes the strength of the relationship between the two varables, is observed, the value is not
so high and that means the variation in DER explains very less proportion of the variation in
WACC. Variation in DER explains only 0.14 percent (2008) to 15.48 percent (2006) variation in
WACC.

TABLE 1
Regression and Correlation Statistics for different Years

Year Slope Intercept Coefficient of
Determination F - value

Standard
Error of
Estimate

Durbin
Watson
Statistic

t -
statistic

Critical
value
of t

Critical
value
of F

Durbin
Watson Limits

Lower Upper

2004 -0.020 0.595 0.062 1.329 0.140 2.065 -1.153 -2.086 4.350 1.240 1.430

2005 -0.005 0.130 0.084 2.105 0.031 1.878 -1.451 -2.069 4.280 1.290 1.450

2006 -0.028 0.496 0.155 4.212 0.137 1.831 -2.052 -2.069 4.280 1.290 1.450

2007 -0.006 0.154 0.140 3.889 0.029 2.305 -1.972 -2.064 4.260 1.300 1.460

2008 -0.002 0.186 0.001 0.036 0.051 2.355 -0.190 -2.060 4.240 1.320 1.470

Because of a negative slope, t-statistic is negative in all the years of study. When the t-
statistic is compared with critical value of t at 5% level of significance, t-statistic is less negative
meaning it falls in the acceptance region. So, the null hypothesis is not rejected. This also
indicates that there is no significant linear relationship between the variables under study.

An alternative approach for testing whether the slope in a simple linear regression is
statistically significant is to use an F test. Here also since the F-value is less than the critical
value of F at 5% level of significance, it falls in the acceptance region and so the null hypothesis
is not rejected. It again indicates that there is no significant linear relationship. To detect the
presence of any autocorrelation in the data, Durbin Watson statistic has been calculated. Since
the value of Durbin Watson statistic is more than the upper limit at 5% level of significance,
there is no positive autocorrelation. Therefore least square approach is appropriate in this case.

Figure 1 depicts the relationship between Debt Equity Ratio (DER) and Weighted
Average Cost of Capital (WACC) graphically. A scatter diagram has been drawn between DER
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as the independent variable and WACC as the dependent variable for all the five years of study
i.e. from 2004 to 2008. A line of regression has been fitted using least square method. The
negative slope of the regression line is clearly visible in the chart.

FIGURE 1
Relationship between Debt Equity Ratio and Weighted Average Cost of Capital
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FIGURE 2
Relationship between Residuals and Debt Equity Ratio

Modigliani, F., & Miller, M. H. 1963. Corporate Income Taxes and the Cost of Equity: A
Correction. The American Economic Review. 53(3): 433-443.
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APPENDIX A
Debt Equity Ratio and Weighted Average Cost of Capital of Selected

Companies during Different Year

Sr.
No. Company

2004 2005 2006 2007 2008

DER
WACC
(%) DER

WACC
(%) DER

WACC
(%) DER

WACC
(%) DER

WACC
(%)

1 ACC 1.09 60 0.95 10 0.5 42 0.25 18 0.07 18
2 Bharati Airtel Ltd. 0.13 50 1.12 14 0.65 48 0.46 19 0.32 24
3 Bharat Heavy Electricals Ltd. 0.1 55 0.09 16 0.08 44 0.01 15 0.01 18
4 DLF Ltd. NA NA NA NA NA NA NA NA 0.74 26
5 Grasim Industries Ltd. 0.57 62 0.46 13 0.4 38 0.47 17 0.39 17
6 Hindalco Industries Ltd. 0.37 50 0.5 15 0.51 27 0.59 13 0.49 16
7 Hindustan Unilever Ltd. 0.8 54 0.7 13 0.02 44 0.03 17 0.06 14
8 HDFC Ltd. 8.45 41 9.43 8 10.5 25 10.3 9 5.79 15
9 Infosys Technologies Ltd. 0 35 0 13 0 85 0 15 0 19

10 ITC Ltd. 0.02 79 0.03 4 0.01 55 0.02 14 0.02 15
11 Jaiprakash Associates Ltd. NA NA 2.58 10 1.94 36 2.11 16 2.22 29
12 Larsen & Toubro Limited 0.49 55 0.56 12 0.32 47 0.36 16 0.38 25
13 Mahindra & Mahindra Ltd. 0.42 44 0.54 11 0.31 31 0.46 16 0.6 16
14 Maruti Suzuki India Ltd 0.12 63 0.09 18 0.03 76 0.09 17 0.11 17
15 NTPC Ltd. NA NA 0.41 15 0.45 29 0.5 11 0.5 18
16 ONGC Ltd. 0.29 64 0.04 16 0 51 0.01 17 0 22
17 Ranbaxy Laboratories Ltd. 0.01 36 0.05 12 0.43 36 1.35 14 1.38 10
18 Reliance Communications Ltd. NA NA NA NA NA NA 0.71 20 0.82 17
19 Reliance Industries Ltd. 0.66 61 0.5 13 0.48 38 0.45 14 0.48 20
20 Reliance Infrastructure Ltd. 0.47 45 0.86 11 0.62 44 0.68 11 0.56 26
21 Satyam Computer Services Ltd. 0 76 0 10 0 52 0 14 0 13
22 Sterlite Industries (India) Ltd. 1.68 68 0.68 15 0.49 59 0.63 20 0.25 27
23 Tata Consultancy Services Ltd. NA NA 0.04 10 0.01 50 0.01 9 0 12
24 Tata Motors Ltd. 0.35 49 0.61 13 0.53 54 0.59 14 0.8 13
25 Tata Power Company Ltd. 0.34 70 0.56 15 0.5 50 0.6 11 0.39 23
26 Tata Steel Ltd. 0.78 65% 0.4 19 0.26 57 0.71 12 0.66 18
27 Wipro Ltd. 0.03 92% 0.01 10 0.01 71 0.03 18 0.33 16

Note: DER means for Debt Equity Ratio; WACC means Weighted Average Cost of Capital

Residual analysis has also been carried out to evaluate the appropriateness of the
regression model that has been fitted to the data. The aptness of the fitted regression model has
been evaluated by plotting the residuals on the verticle axis against the corresponding DER
values of the independent variable on the horizontal axis in Figure 2. There is no apperent pattern
or relationship between the residuals and DER values. The residuals appear to be evenly spread
above and below 0 for the differing values of DER. So straight line model is appropriate for the
data.

DIRECTIONS FOR FUTURE RESEARCH
The present study has been limited due to inclusion of just one independent variable

namely Debt-Equity ratio. But this is not the only independent variable affecting the cost of
capital. Other variables which could be included in the study are – liquidity factors, corporate
and personal tax, intangible assets and risk characteristics of the firm, industry and stock market
etc.
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CONCLUSIONS
From the above discussion, it can be concluded that though there appears to be a negative

relationship between Debt Equity ratio and Weighted Average Cost of Capital, the analysis of
Coefficient of determination, F-test and t-test makes it quite clear that there is no significant
relationship between the two variables of study. The simple linear regression model is the best
model for the data. The findings of the study remove the common perception that as the debt
component in the capital structure is increased, it leads to reduced cost of capital.
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