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Abstract:

I

n this article it is shown that even in the case of constant leverage the cost of equity and the WACC can vary
over time. Constant cost of equity and WACC only apply, if further assumptions are made. A corollary of this
analysis is the result that, if changes in debt volume affect the dividend payment, the Gordon-Growth-Formula
can only be used in the case of constant leverage if the assumption set of Miles and Ezzell applies.In business
valuation, the focus is often on the so-called discounted cash flows method. When applying the method, business risk
valuation is done by taking only the discount rate into account. This is a very general assumption, which in theory
should reflect all possible and probable risks. However, for the purpose of modelling business value dynamics this is
not enough, because all business-related risks have to do with various individual and changeable probabilities.
Business-related risks on the basis of which business valuation is performed are not being adequately estimated in
terms of probabilities. Attempts to achieve a greater business value should be based on research where possibilities to
increase business value are modelled based on value estimates and risks related to the optimal relationship criterion.
The aim of the article is to analyse and identify the feasible and relative financing alternatives. The results of the
research were presented with the help of the probability density function that includes business value variables. The
results show that the increase in business value as the goal of each business could and should be analysed together
with the value variable-related probability, i.e. in the light of the value risk criterion.
Key words: valuation, value management, value riskiness, simulation, interdependence of variables, discount rate.
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I. INTRODUCTION
The choice of asset or business valuation method depends on the type of asset value that the client considers to
be relevant and on what the valuator considers to best reflect the value of the asset in the open market. There is a widely
recognised theory that forms the solid basis for the valuation of business interests. In theory, the value depends on the
future benefit for the business interests as discounted to current value in line with a particular discount (capitalisation)
rate. Thus, in theory it would be right to plan the future benefit (profit, cash flows or dividends) and to discount the
planned cash flow to current value.
The process of business valuation is to a large extent focused on the so-called discounted cash flows (hereinafter
– DCF). Identification and discounting of the current value of future cash flows lie at the basis of the method. The DCF
method can be modified to adapt to a particular situation, i.e. cash flows may be substituted with net profit, dividends,
interest, rental payments, etc. This makes the DCF method suitable for the valuation of business and investment projects,
including the efficiency of various economic activities and profitability of financial instruments and operations.
This method reflects the value of a business expressed as the value of future cash flows (Copeland, Koller,
Murrin, 2000; Peemöller, Bömelburg, Denkmann, 1994). This is why the valuation of future cash flows deserves
particular attention. The longer the forecasting period of the future cash flows, the more complicated is the whole
process. Often the total period in time is divided into several stages. In the final stage a fixed interest (discount) rate with
a respective degree of steady growth is applied. The method has certain advantages as it makes business valuation at the
final stage a comparatively easy process because of the value net formula with the fixed discount rate and the steadygrowth rate that applied. When the value net formula is applied, the possible business financing options are identified at
the final stage. These are universal, they reflect the active ability to generate revenue and assessment of external business
environment factors, including the expected cash flows.
The aim of the article is to analyse and identify the feasible and relative financing alternatives, including their
effect on the valuation equation based on the cash flow to equity and the weighted average cost of capital methods with a
special focus on proving that from the analytical point of view these two methods result in identical business valuation
outcomes provided that a value net model-based financing policy is consistently taken into consideration when
composing a valuation equation.
First and foremost, the article identifies and describes the preconditions for the general value net model which
are analysed as part of specific research efforts. Then a separate assessment is made of the adaptation of the value net
formula with respect to the cash flow to equity and the weighted average cost of capital methods. The research showed
that the objective of increasing business value can and should be analysed in relation to the probability of achieving the
target value of a business, i.e. in relation to respective business value risks.
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II. THE VALUE NET MODEL WITH THE ESTIMATE OF NET CASH FLOWS
The value net formula measures the net value based on an additional steady-growth discount rate. The value net
formula is given below (Coenenberg, Schultze, 2002; Bartels, Engler, 1999):


GV0  
t 1

Z  1  g 
1  r t

t 1



Z
,
rg

(1)

where:
GV0 – net baseline value;
Z – initial additional cash flow payments;
g – steady-growth rate;
r – fixed discount rate.
The formula is used to calculate the net value under steady-growth rate and infinite payments. There are two
more operations that are important in terms of further deliberations. On the one hand, it is possible to rearrange the
equation (1) purely because both the growth rate and the discount rate are a constant. On the other hand, the equation (1)
allows concluding that the value net of steady profit grows by g% per period in time:
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The factor of the infinite, continuous period in time, which is difficult to perceive intuitively, can be used to
explain the dependence. (Kruschwitz, Löffler, 1998; Matschke, Hering, 1999; Blaufus, 2002). The number of periods in
time characterised by a steady growth in payments does not depend on the baseline situation. The later the payments
start, the bigger is the base of steady growth. If the growth base increases by g% with every period in time, the value net
of steady profit also grows by g%.
The value net formula brings out the general features of the DCF method. In view of future cash flows, the
future is divided into many periods in time (phases) (Ballwieser, 1998; Schildbach, 2000; Coenenberg, Schultze, 2002).
In the final period an assumption is made that cash flows will grow infinitely at a fixed rate of g% (Olmann, Richter,
1999; Drukarzcyk, Richter, 2000; Henselmann, 2000). As a result, only the cash flows that fall under the first year have
to be identified and evaluated. One of the ways to calculate business value at the beginning of the final period in time is
by applying the value net formula. Thus, an assumption is made that both the growth rate and the discount rate are a
constant (Coenenberg, Schultze, 2002) and this assumption forms a basis for other research. In both the case of the net
cash flow to equity method and weighted average capital cost method the discount rate depends on respective business
financing solutions (Wallmier, 1999; Drukarczyk, Honold, 1999). The current research should help identify the
conditions under which the value net model can be adapted for use in business valuation.
Main assumptions.Several main assumptions have been defined to substantiate the results of the research. The
future is divided into a number of periods in time and is literally eliminated at the final stage of valuation. It is then
assumed that next year the business subjected to valuation will receive the expected cash flows which will be growing at
a steady rate. The growth rate is related to safety. Business holds a certain amount of borrowed capital over a certain
valuation period (Richter, 1998). The interest rate on the borrowed capital remains fixed just like the profit margin. In
addition, a simplified taxation and payment system is used which results in the application of a fixed tax rate and a fixed
interest rate on the borrowed capital.
The same course of research will be repeated further in the article where a description of the principal
application of each model is followed by an explanation of the way discount-relevant cash flows are identified with the
aim of looking at the effect that the value net model has on respective valuation equations.
III. CASH FLOW TO EQUITY METHOD
As explained earlier, the cash flow method discounts future positive cash flows of a company (Grinblatt,
Titman, 2002; Schmidbauer, 2002). Discussions are still ongoing about differences in calculation methods and
procedures with the aim to achieve that different theoretical methods lead to the same business value calculation
outcome. The difference between various methods lies in the type of cash flows to be discounted and the applied discount
rate. The cash flow to equity method will discount the cash flows received by equity shareholders. In this case the cost of
equity (after taxes) will be used as the applicable discount rate and the obtained outcome will reflect the value of an
owner‟s equity (Auge-Dickhut, Moser, Widmann, 2000). If cash flow to equity is CFE and the cost of equity is rE, the
formula used to calculate the value of an owner‟s equity will be as follows:
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where:
E0 – equity value at baseline;
CFE – cash flow to equity over a period of time t;
rE – cost of equity.
Calculation of the overall business value IV0 requires adding the value of borrowed capital D0 to the equity
value:

IV0  E0  D0 ,

(4)

where:
IV0 – overall business value;
D0 – value of borrowed capital.
Since the cash flow to equity method is first of all used to establish equity value only, these types of methods are
described as „net methods‟ or „equity type‟ methods.
IV. CASH FLOW TO EQUITY ESTIMATION (VALUATION)
In order to estimate business value based on the cash flow to equity method it is first of all necessary to estimate
the discounted cash flow, which is characterised by a positive cash flow (profit) to equity ratio received during separate
periods in time. The easiest way to estimate it would be to add all the revenue and to subtract all the costs. Actually there
is insufficient information to perform the calculations, because cash flow calculations are performed indirectly. The key
source of information on cash flow is the annual excess profit, which is decreased by the amount of revenue that is not
related to cash instalments and increased by the amount of costs that are not related to cash payments. All of this, minus
changes in operating capital, results in the operating cash flow (Scheffler, 2002; Bitz, Terstege, 2003). The operating
cash flow is reduced by the amount of investment expenditure. The whole process is depicted in Figure 1.
Earnings before interest, taxes, depreciation and
amortisation
+
–
+/–

Long-term asset depreciation costs
Interest on borrowed capital
Changes in net operating capital

=
–
+

Operating cash flow
Investment expenditure
Revenue from sold assets

=

Post-investment cash flow

Fig.1. Cash flow to equity
Post-investment cash flow is not yet cash flow that can be discounted by using the cash flow to equity method.
When calculating post-investment cash flow, it is assumed that investments are financed from operating cash flow (after
interest) only. In cases where additional borrowed capital is used to partially finance the investments, part of the sum that
would otherwise be used to finance the investment goes to equity shareholders. On the other hand, if the amount of
borrowed capital decreases, the amount that is to be repaid shall be financed from the operating cash flow, which reduces
the share of cash flow received by equity shareholders. All of this means that in order to define the amount of cash flow
received by equity shareholders, post-investment cash flow shall be subjected to corrections in the amount that reflects
changes to the amount of borrowed capital (Dutschmann, Heitzer, 1999) (see Figure 2).
Post-investment cash flow

+

–
=

Increase in borrowed capital
Decrease in borrowed capital
Free cash flow to equity

Fig. 2. Calculation of free cash flow to equity
The final cash flow is the cash flow discounted based on Formula (3).
V. VALUE NET FORMULA OF THE CASH FLOW TO EQUITY METHOD
For the purpose of this article an assumption was made that future cash flow which is important in the process of
business valuation will grow by g% every year as of the start of period t=1. If post-investment cash flow is defined as CF
and changes in the borrowed capital are defined as D then Formula (3) leads to the following equation:
© 2017, IJERMT All Rights Reserved

Page | 18

Žaptorius et al., International Journal of Emerging Research in Management &Technology
ISSN: 2278-9359 (Volume-6, Issue-4)



E0  

CF  D  1  g t 1 .

(5)

 1  r 
t

t 1

E
x

x 1

Here E0 represents the value of equity in the final stage. In order to be able to use the value net formula yet
another assumption shall be made saying that the cost of equity remains fixed throughout the entire period. Then
equation (5) is reformulated into the following valuation equation:
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However, the theory of corporate finance explicitly says that the cost of equity depends on the policy of
financing (the leverage effect) (Nippel, 2002). Based on arbitrary deliberations, mutual interdependence between the cost
of equity and the degree of indebtedness is presented below (Inselbag, Kaufold, 1997; Drukarczyk, Honold, 1999;
*
D
Wallmeier, 2001). Here an assumption is made that r  r ):





rTE  r N  r N  r E 





DT 1
M
 r N  r *  T 1 , (7)
ET 1
ET 1

where:
rN – corporate costs of a business that has no borrowed capital;
rD – borrowing costs;
Dt – market value of borrowed capital over the period t;
Mt – future tax benefits due to external financing over the period t, which shall be calculated as follows:
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where:
MT – corporate tax rate;
r* – fixed adequate discount rate applicable to tax benefits.
In terms of further deliberations, it is also important to note that formula (8) reflects linear interdependence
between borrowed capital over the period t and tax benefits
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Both the amount of borrowed capital and tax benefits related to external financing must grow respectively at rate
g. Based on the linear dependence between M T and Dt , tax-related benefits grow at the same rate as the volume of
external financing. Therefore, dependence (9) is valid only when the volume of borrowed capital grows at the rate g over
every single period in time. Therefore, the following parity should apply:
DT  1  g  DT 1 .
(10)
In order to keep the cost of equity fixed under steady profit growth, the volume of borrowed capital should grow
at the rate of g% over every single period in time. This is a valid financing alternative which is based on the value net
formula in the context of cash flow to equity method. The volume of borrowed capital grows in the amount of g  Dt 1
over every single period in time. Thus, the expression of borrowed capital D that is used to estimate the discounted
cash flow is validated. The following should be valid for the cash flow subjected to valuation:
D  D1  D0  1  g D 0  D0  g  D0 . (11)
In the discounted cash flow model, the value net formula is given yet another shape (formula (11) is
incorporated into formula (6)):
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Only the valuation equation meets the assumptions applied to the value net formula. Changes in the volume of
borrowed capital do not reflect any valuation outcomes and are mere assumptions. The final result obtained can be
economically substantiated. Finally, for the purpose of the final phase of research an assumption is made that a business
reaches steady-state growth. Under this kind of balanced growth only individual nominal values undergo changes. Ratios
involving individual indicators remain fixed (constant). Therefore, borrowed capital should grow at the same rate as
equity.
VI. WEIGHTED AVERAGE COST OF CAPITAL METHOD (WACC) EXPLAINED
The weighted average cost of capital method is used in discounting the cash flows that the business subjected to
valuation accrued purely out of own capital. In this case the weighted average cost of capital (hereinafter – WACC) is
used as the discount rate by taking into account the tax effect, too. The only distinction is made between own and
borrowed capital (Nippel, Streiferdt, 2003):
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The ratio between the borrowed capital and the overall business value shows the degree of indebtedness of a
business. Therefore, if IVT  ET  DT , then:
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 1  T . As a result, the WACC-related business valuation
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equation will look as follows:
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Since CFt
gives an estimate of cash flows in cases where a business is financed purely out of own capital,
when the WACC method is applied the excess profit earned by equity shareholders from all payments is taxed
(discounted at an applicable tax rate). Therefore, the valuation equation shows the overall business value rather than the
equity value (the so-called „gross methods‟ or „integral methods‟) (Auge–Dickhut, Moser, Widmann, 2000). The
estimated equity value can be obtained by subtracting the value of borrowed capital from the overall business value.
VII. VALUATION OF CASH FLOWS IN CASES WHEN A BUSINESS IS FINANCED PURELY OUT OF
OWN CAPITAL
Valuation of cash flows in relation to the WACC method is also done implicitly. The stages in which postinvestment cash flows are identified are identical to those applied as part of the cash-flow to equity method (see Figure
1). In this case the cash flows of a business financed purely out of own capital are to be discounted, which means that the
cash flow from investment activities reveals the effect of external financing.
Financing from borrowed capital has a double effect on post-investment cash flows. On the one hand, the
interest on borrowed capital is reflected in the profit (loss) account as costs which would not have been incurred if the
business had chosen to finance its operations purely out of own capital only. Therefore, the interest on borrowed capital

r D  D0 is attributed to the post-investment cash flows. On the other hand, the interest on borrowed capital is subtracted
from the sum payable in taxes. Thus, the higher the payable interest, the smaller is the sum payable in taxes. Businesses
that are partially financed by using external capital pay smaller sums in taxes than businesses that are financed purely out
of own capital (Locarek-Junge, Berge, Kaden, 2002; Lobe, 2001; Dinstuhl, 2002). In order to estimate the cash flows of a
business that is financed purely out of own capital, the amounts payable in taxes should be estimated, too. In that case the
sum payable in taxes by a business that is partially financed from borrowed capital is added to the post-investment cash
flow and a fictitious amount payable in taxes by a business financed purely out of own capital is then subtracted. The
final effect is that the cash flow is shrinking. The obtained result is only a reflection of the cash flow of a business
financed purely out of own capital.
VIII. VALUE NET FORMULA OF THE WACC METHOD
The assumption that future cash flow which is important in the process of business valuation will grow by g%
every year as of the start of period t=1 still remains valid. If B is the value of a business financed purely out of own
capital, then a new value net formula of the WACC method should look as follows:
 CF  r D  D  MT  B  r D  D  MT  B  1  g t 1
0
0
, (15)
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t
t 1
 1  WACCx 
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where:

r D  D0 – interest on borrowed capital;
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MT  B  r D  D0 – amount paid in taxes by a business which is partially financed from borrowed capital;
MT  B – amount paid in taxes by a business which is financed purely out of own capital.
For the purpose of applying the value net formula it is assumed that both the discount rate and WACC remain
unchanged (constant) with time. WACC remains fixed only if the degree of indebtedness does not change (Schildbach,
2000). Under the condition of steady indebtedness, the following formula is composed:
CF  1  MT   r D  D0
.
(16)
IV0 
WACC  g
Under what circumstance could the degree of indebtedness actually remain unchanged? It is a given that
formula (16) contains the annual growth rate of business value at g%. Moreover, formula (15) makes it explicit that in
cases when the value net formula is used, the interest on borrowed capital also grows at the rate g per year. Since interest
on borrowed capital is defined as the cost (consequence) of borrowed capital, the growth in the interest on borrowed
capital can only be achieved if the volume of borrowed capital increases respectively and capital costs remain fixed. It is
also made explicit that borrowed capital grows by g% over every single period in time. Thus, the degree of indebtedness
becomes a constant:
DT
D  1  g  DT 1
.
(17)
 T 1

IVT
IVT 1  1  g  IVT 1
Equation (16) reflects the assumption that borrowed capital should grow by g% over every single period in time
for the degree of indebtedness to remain unchanged (the same). How would the additional borrowed capital be used then?
In essence there are two options. First, the change in borrowed capital can be distributed to equity shareholders, just as
occurs when applying the cash flow to equity method. Second, the additional share of borrowed capital can be used to
finance other investment projects.
It should first of all be assessed which of the two options for the use of borrowed capital is in line with the
WACC valuation equation. The incorporation of the WACC formula (13) into equation (16) results in the following:

r E  IV0  E0  g  CF .

(18)
The following equation is composed based on formula (4):
. E0 

ΔD

CF  D0  g

(19)
rE g
The above estimate corresponds to the value equation which is used as part of the cash flow to equity method
(formula (12)), where the additional share of borrowed capital is distributed. It proves that formula (16) is based on the
assumption that the additional share of borrowed capital is distributed to equity shareholders. Moreover, equation (19)
and equation (12) allow concluding that identical value estimates can be expected by using any of the two methods only
if the financing options that were previously referred to are used.
Finally, how should the valuation formula (16) be reconstructed in cases where newly borrowed capital share is
spent on additional investment projects? In that case g  D0 does not apply, because the newly borrowed capital share
cannot be distributed to equity shareholders. As a result, the composition of the business valuation formula looks
different:

IV0 

CF  1  MT   r D  D0
.
E0
WACC 
g
IV0

(20)

In the latter case the growth rate is multiplied by the ratio between the value of equity and the overall book value
of the business, which means that it is lower than g.
Subsequently, the business value calculated on the basis of formula (20) is lower than that obtained based on
formula (16). The difference can be explained by saying that it is only conditional on the fact that the additional
borrowed capital cannot be handed over to former owners. Part of the increase is invested into the business and stops
generating benefit to its former owners. Therefore, owner‟s equity becomes less valuable than in cases when the newly
borrowed capital is distributed.
IX. CONCLUSIONS
This article looks into business valuation based on two different methods, namely cash flow to equity and
weighted average cost of capital (WACC) methods. The article explains that the value net formula can be used for the
purpose of valuation only when the discount interest rate is a constant. Later the article explicitly states that the value net
formula involves a steady growth in equity and overall business value at a set growth rate over every single period in
time. If there is a steady growth in equity value over a year, when the cash flow to equity method is applied in the process
of discounting, due to the leverage effect the cost of equity can only remain unchanged when the volume of borrowed
capital grows at exactly the same rate. With the help of the value net formula, the growth in borrowed capital is only
determined on a conditional basis. It should be taken into consideration when discounting cash flows. Further steps are
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taken to show that when the WACC method is applied the value net formula is composed on a conditional basis too, i.e.
on the condition that both the volume of equity and borrowed capital infinitely grow at a steady rate. As a result, it is
additionally assumed that the newly borrowed capital cannot be paid out to equity shareholders (e.g. in the form of
dividends). Should the scientific deliberations analysed and researched as part of this article be consistently considered in
the process of business valuation, it would result in identical business value estimates irrespective of which of the two
methods is applied. To sum up, it can be claimed that business valuation with the help of two different discounted cash
flow methods would result in identical valuation outcomes.
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