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Abstract There is a shift in focus from traditional accounting-based performance
measures to the new value-based performance measures. With the rising focus on
value-based performance measures which are derived from the long-term goal of
wealth maximization as opposed to the short-term approach of profit maximization,
EVA and FCF are promising indicators. Many past researches have shown that
value-based performance indicators (especially EVA) are superior to traditional
indicators like EPS, ROE, ROA, etc. Traditional indicators do not capture value
creation and since they are accounting based, they can be manipulated by the man-
agers. Therefore using them as firms’ performance measure is not in the best interest
of the shareholders. The purpose of this study is to understand the various value-
based performance measures and empirically verify the conceptual equivalence of
free cash flow (FCF) and economic value added (EVA). For this, a sample of 30
firms listed in BSE SENSEX is taken and their FCF and EVA are calculated for the
period of 5 years, from 2011 to 2015. The results of this calculation are analyzed
using correlation and regression analysis. The descriptive analysis shows that there
is a strong correlation between FCF and EVA. The regression analysis also shows
that EVA and FCF are positively related which means that both EVA and FCF
give similar results regarding firms’ performance. The discounting of appropriately
defined cash flows (FCF) is conceptually equivalent to discounting economic profits
(EVA) for performance and decision-making process. This study has empirically
tested the conceptual equivalence of the two measures.
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34.1 Introduction

The paper discusses about value-based concepts: free cash flows (FCF) and
economic value added (EVA) and their mathematical equivalence. The FCF is calcu-
lated by discounting cash flows and EVA is calculated by discounting appropriately
defined economic profits. The central idea of both approaches is that operating
profit after tax (NOPAT), derived by adding after-tax interest payments to net
profit after taxes. The FCF approach focuses on the intermittent total cash flows
calculated by deducing total net investment and adding net debt issuance to net
operating cash flow, whereas the EVA mechanism requires defining the intermittent
total investment in the firm. In a project valuation context, both FCF and EVA are
conceptually equivalent to net present value. The FCF is important, the reason it
enables the company to practice opportunities that enhance stakeholders’ value. The
free cash flow reports the cash that a company is able to generate after laying out the
money required to maintain or expand its asset base. Without cash, it’s difficult to
develop new products, make acquisitions and takeovers, pay dividends, and reduce
the liabilities.

The economic value added determines profit performance by taking into account
direct cost, such as interest and cost of capital. Therefore, a company can formulate
the profitable corporate strategy, business operations, and cost of capital. The EVA
holds great potential; it does not show measurements by percentage term, unlike
return on equity and return on assets, but with the monetary value that investors are
well-known with. Investors get an insight on the corporate value at a glance and
are able to compare how their profit surrounds the expected investors return.

The purpose of this article is to examine how FCF and EVA are actually
calculated and empirically check whether both the approaches are actually math-
ematically equivalent or not. So data has been taken for the 30 firms listed on the
Bombay Stock Exchange BSE SENSEX, and FCF and EVA values are calculated
for the last 5 years.

34.2 Literature Review

The corporate finance has evolved over time shifting its focus from the traditional
short-term approach of profit maximization to the modern long-term approach of
wealth maximization, i.e., maximizing shareholder’s wealth. Shareholders aim to
maximize the returns on their investments and for that they use financial data of
firms to assess its current performance and predict future performance.

Chen and Dodd (1997) highlighted that there is no single accounting measure
that accounts for the variability of shareholder’s wealth. They suggested that
information from economic value added (EVA) helps in explaining stock returns
(as a good accounting measures used to assess firm performance should). Tradi-
tionally performance was measured using net operating profit after tax (NOPAT),
earnings per share (EPS), return on equity (ROE), return on assets (ROA), etc.
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Using these measures to assess the firm’s performance is not in the best interest of
shareholders because these measures do not capture value creation. EVA and other
value-based financial management have been preferred as performance indicators
since then. Some of the important studies on value based performance measures
are Burksaitiene (2015); Kaplan and Zingales (1997); Parvaei and Farhadi (2013);
Ibendahl and Fleming (2003); Stewart III (1994); Unnisa and Janakiramudu (2014);
Wells et al. (1995) and provides some intuitions to further investigate its relevance
in the emerging corporate world.

Stewart (1991) demonstrated that “Earnings, EPS and earnings growth are
misleading measures of corporate performance,” “The best realistic intermittent
performance measure is economic value added,” and “EVA stands well out from the
crowd as the single best measures of value creation on continuous basis.” Lovata and
Costigan (2002) claim EVA reduces agency cost. Maditinos et al. (2006) suggested
EVA is strongly associated with stock returns. Ferguson et al. (2005) concluded
that EVA improves stock performance. Lefkowitz (1999) and Finegan et al. (1991)
concluded that there is a high correlation between EVA and market value added
(MVA) as compared to other performance measures like cash flows, EPS, capital
growth, and ROE. Mann and Sicherman (1991) studied announcement of seasoned
issues of common equity during years 1982, 1983, and 1984. The equities were
selected from the Investment Dealer’s Digest of Corporate Financing. The equity
of banks, bank holding companies, insurance companies, public utilities, limited
partnerships, real estate investment trusts (REIT), and foreign-based firm industries
and organizational forms was excluded from the sample. The study concluded that
equity issues result in increase in free cash flow (FCF) available to managers and that
these nonbonded funds carry agency costs and present evidence that shareholders
do expect misuse of this FCF and condition their response to the firm’s acquisition
history.

Shrieves and Wachowicz (2001) explored the relationship among EVA, free cash
flow (FCF), and traditional net present value (NPV) methods from a valuation
perspective. Beginning with cash budget identity, they showed that for valuation and
decision-making purposes, with some accounting adjustments, discounting clearly
defined cash flows with FCF approach is theoretically and rationally equivalent to
discounting clearly defined economic profits under EVA approach. The difference
among the two approaches is computational, that is, the FCF approach focuses on
intermittent total cash flow, whereas EVA requires clearly defined intermittent total
investment. Subatnieks (2005) empirically studied and calculated FCF of Latvian
firms and also concluded the theoretical similarity of EVA, FCF, and NPV. Kaviani
(2013) analyzed ten companies representing the automotive industry of Iran Stock
Exchange for a period of 5 years from 2005 to 2009 to test the hypothesis that there
is significant relationship between EVA and created value from FCF to firm and
equity (i.e., FCFF and FCFE). The research concludes that EVA can serve investors
and managers well to interpret and predict FCF.

There has not been a conformity on a single best performance measure in the
literature. For example, O’Byrne (1996) suggested that earning measures have
stronger involvement with share returns compared to EVA. Goetzmann and Garstka
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(1999) reported long-term performance of a firm is related to earnings and that
earning per share (EPS) does a better job at explaining differences across firms
and for predicting future performance. Turvey et al. (2000) examined a sample of
17 publicly traded food companies in Canada and could not find any correlation
between EVA and MVA. Gunther et al. (1999) studied the German stock market and
could not prove that value-based measures outperform traditional accounting-based
measures. Worthington and West (2004) that showed using pooled time series and
cross-sectional data on 110 Australian companies over the period 1992–1998 proved
that earnings are more strongly connected to returns than FCF and EVA. Sharma
and Kumar (2010) argue that EVA is not a better indicator of firm performance as
compared to traditional performance measurement tools based on the sample taken
from developed countries. Hence, it is essential to verify this notion for the emerging
market like India. To explain the corporate performance, some more longitudinal
studies are needed to validate the current status of EVA.

34.3 Data Sources and Empirical Model

The present study is based on the data collected from the financial statement
of 30 firms. The data has been collected from Capitaline Databases maintained
by Centre for Monitoring Indian Economy (CMIE). It provides data from firms’
financial reports and stock exchanges. The financial data is updated annually,
whereas the shareholding details and share price data are updated quarterly and
daily, respectively.

The data of 30 companies listed in BSE SENSEX (Sensitive Index) for the period
of 5 years, from 2011 to 2015, has been used for the study. The BSE SENSEX, also
called BSE30 or just SENSEX, is based on free-float market-weighted stock market
index of 30 blue-chip Indian firms and financially sound firms across key sectors
listed on Bombay Stock Exchange. The data collected includes profit before tax
(PBT), tax, interest, depreciation, total net investment, total debt, total shareholder
funds, and capital employed.

For the analysis and comparison of FCF and EVA, statistical tools like descriptive
statistics and regression analysis have been used. Descriptive analysis is done for
annual net operating profit after tax (NOPAT), FCF, and EVA. To evaluate the
effect of FCF on EVA, we develop a regression model with EVA as dependent
variable and FCF as independent variable. The regression is done separately for
individual years from 2011 to 2015 (see Table 34.3) for the 30 companies listed in
BSE SENSEX. The data collected is used to calculate required variables using the
following relationships:

NOPAT D NPAT C interest .1 � t/ (34.1)

where
NOPAT: net operating profit after tax
NPAT: net profit after tax
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t: tax rate, calculated as the fraction of PBT (profit before tax) paid as tax:

EVA D NOPAT � Capital employed .WACC/

WACC is the weighted average cost of capital and is calculated as follows:

WACC D kdwd C kewe (34.2)

where
kd: cost of debt
ke: cost of equity
wd: weight of debt, calculated as debt capital/capital invested
we: weight of equity, calculated as equity share capital/capital invested
and finally,

FCF D NOPAT C depriciation � total net investment

The following regression model is used:

EVA D ˇ0 C ˇ1FCF C " (34.3)

where
ˇ0: intercept
ˇ1: coefficient of FCF
": classical error term

34.4 Empirical Results and Discussion

In this section we present the empirical relevance between free cash flow and the
economic value added. The results are presented in the form of summary statistics,
covariances, and regression for sections of years. First, we summarize descriptive
statistics of FCF and EVA for the previous 5 years (see Table 34.1). The mean,
median, standard deviation, standard error, and maximum-minimum values for 30
companies from BSE SENSEX have been calculated for each year from 2011 to
2015. The data presented is in ten million rupees. Graphical representations of FCF
and EVA are also shown for better understanding of the readers (see Fig. 34.1). We
can see that minimum mean FCF and EVA are in the year 2015 and the maximum
in the year 2011.

This section discusses how the two variables, FCF and EVA, are correlated.
Correlation has been calculated for every year from 2011 to 2015 for 30 companies
included in BSE SENSEX. It is found that FCF and EVA exhibit strong positive
correlation with each other (as can be seen in Table 34.2). The strong correlation
between EVA and FCF suggests that with increase in one of the factor increases
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Table 34.1 Descriptive statistics

Year 2011 2012 2013 2014 2015

FCF Mean –17390.85 –19216.40 –22078.89 –24523.54 –32718.81
Median –1654.05 –888.08 –1631.00 –1870.93 –1699.57
Std. deviation 50734.47 53964.02 59257.08 65409.92 82131.61
Std. error 9262.80 9852.44 10818.81 11942.16 14995.11
Maximum 23721.52 34832.05 28035.88 26332.11 19078.86
Minimum –245550.68 –246143.28 –271812.71 –310067.46 –402561.87

EVA Mean –3636.18 –4250.26 –4373.61 –4781.08 –5056.15
Median –1461.51 –1978.48 –1771.87 –2931.63 –2236.86
Std. deviation 5443.47 6042.84 6216.41 6088.73 8189.21
Std. error 993.84 1103.27 1134.96 1111.65 1495.14
Maximum –36.46 –65.66 18.47 2343.07 1801.35
Minimum –26259.60 –28440.37 –30018.27 –27799.31 –40770.77
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Fig. 34.1 Change in average FCF and EVA with time

Table 34.2 Correlation
between EVA and FCF

Year Covariance Correlation

2011 583625400.5 0.8976
2012 317558158.9 0.8249
2013 283906051.6 0.7973
2014 227474684 0.7216
2015 199847319.9 0.7486

the other and vice versa. The correlation is strongest in the year 2011 and weakest
in 2014 with given covariances. The average correlation over the 5 years is 0.798.
The significant correlation measures imply that over a period of time, the free cash
flow and economics value added remain similar; this happen due to theoretical
mathematical equivalence of EVA and FCF. To test this equivalence, we developed
the regression model as mentions in the previous sections, and the results are
presented in Table 34.3.
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Table 34.3 OLS result on
the relation between EVA and
FCF

Coefficients Standard error t-Stat P-value

Year 2015
Intercept 2127.7273 723.5507 –2.9407 0.0065
FCF 0.0895 0.0083 10.7777 0.0000
Year 2014
Intercept –2898.1174 684.5167 –4.2338 0.0002
FCF 0.0768 0.0099 7.7204 0.0000
Year 2013
Intercept –2526.9133 745.5598 –3.3893 0.0021
FCF 0.0836 0.0120 6.9896 0.0000
Year 2012
Intercept –2697.4447 826.7050 –3.2629 0.0029
FCF 0.0808 0.0147 5.5158 0.0000
Year 2011
Intercept –2239.3773 710.2009 –3.1532 0.0038
FCF 0.0803 0.0134 5.9743 0.0000

This section discusses the relationship between the FCF and EVA of the 30
companies included in BSE SENSEX from year 2011 to 2015. The following
model has been used for linear regression between the two variables: the equation
EVA D ˇ0 C ˇ1FCF C " and the hypothesis H0 W ˇ1 ¤ 0 HA W ˇ1 D 0.
Regression has been carried out independently for each year for 30 data points
pertaining to the 30 companies of the sample. Regression results for the 5 years show
that EVA and FCF are positively related to one another, and these results are highly
significant as null hypothesis is not rejected even at 99.5 % confidence interval. This
positive relationship comes from the fact that both are positively related to NOPAT.
Table 34.3 shows the empirical output for years through 2015–2011; the slope of
each years’ FCF appears to be positive and statistically significant. The accounting
profit reported annually based on the fiscal year and the estimated slope of the FCF
indicate that in all the period, the intermittent free cash flow explains the current
years’ economic value additions.

34.5 Conclusion

With the rising focus on value-based performance measures which are derived from
the long-term goal of wealth maximization as opposed to the short-term approach of
profit maximization, EVA and FCF are promising indicators. Many past researches
have shown that value-based performance indicators (especially EVA) are superior
to traditional indicators like EPS, ROE, ROA, etc. Traditional indicators do not
capture value creation and since they are accounting based, they can be manipulated
by the managers. Therefore, using them as firms’ performance measure is not in
the best interest of the shareholders. The discounting of appropriately defined cash
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flows (FCF) is conceptually equivalent to discounting economic profits (EVA) for
performance and decision-making process. This study has empirically tested the
conceptual equivalence of the two measures. The high correlation and the regression
analysis suggest that both EVA and FCF give similar results. The regression analysis
also shows that EVA and FCF are positively related which means that both EVA and
FCF give similar results regarding firms’ performance. This positive relationship
comes from the fact that both are positively related to net operating profit after tax.
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