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Abstract

The insights of Modigliani and Miller (Am Econ Rev 53:433-443, 1963) and Miles and
Ezzell (15:719-730, https://doi.org/10.2307/2330405, 1980) on the cost of capital of firms
rank among the most important results in financial theory. The underlying assumptions
regarding the financial policy, however, can hardly be reconciled with empirical findings.
We investigate the implications of an alternative approach that is characterized by a fixed
payout ratio. By introducing additional assumptions about investment opportunities, we
find relationships between the cost of equity of levered and unlevered firms. The results
contribute to explaining empirical findings and open the possibility to base valuation tech-
niques on realistic and yet practicable assumptions.

Keywords Cost of capital - Dividend policy - Payout ratio - Financing policy - Capital
structure

JEL Classification G11 - G32 - G35

1 Introduction

The cost of capital is a core concept in financial theory, playing a fundamental role in val-
uation practice. Its most important function is mapping the operating and financial risks
associated with the cash flow of a firm. While the investment program determines the oper-
ating risk, financial risk depends on the capital structure. A critical determinant of financial
risk is the financing policy, defined as the set of rules that govern the firm’s financing. The
relationships between the cost of capital and differing financing policies have been exam-
ined in numerous studies. They are linked to the seminal contributions of Modigliani and
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Miller (1963) (MM), as well as of Miles and Ezzell (1980) (ME) and Harris and Pringle
(1985).! MM assume the interest-bearing debt to be planned deterministically. Future tax
shields are treated as certain, leading to a comparatively low cost of capital. ME and Harris
and Pringle (1985) consider the case where debt is periodically resp. continuously adapted
to a target capital structure (Appleyard and Strong 1989; Clubb and Doran 1991; Taggart
1991). Consequently, future tax shields are generally uncertain, resulting in a higher cost
of capital. The different assumptions gain practical importance when applying the formulae
for the levering and unlevering of beta factors (i.e., Hamada 1972; Miles and Ezzell 1985).
Such formulae are basic elements in almost every textbook on corporate finance or valua-
tion (i.e., Copeland et al. 2014; Berk and DeMarzo 2020; Brealey et al. 2020; Koller et al.
2020; Ross et al. 2022).

However, there are systematic deviations from the assumptions of MM and ME in real-
ity. In contrast to the assumptions of ME, firms seem to have target zones instead of fixed
debt-to-equity ratios (Graham and Harvey 2001; Fama and French 2005; Brounen et al.
2006; Leary and Roberts 2005; de Jong and Verwijmeren 2010; DeAngelo and Roll 2015),
if at all. In a survey of 392 CFOs Graham and Harvey (2001) find that only 10% of firms
have a strict target debt ratio. Another 34% have a “somewhat tight target or range” (p.
211). Brounen et al. (2006) and de Jong and Verwijmeren (2010) show comparable results
for selected European countries and Canada. Furthermore, deviations from the target
debt-to-equity ratio often occur, and adjustments only take place if the deviation exceeds
a certain threshold. Fama and French (2002) find that the “mean reversion of leverage is,
however, at a snail’s pace” (p. 24). DeAngelo et al. (2011) develop a dynamic capital struc-
ture model, including transitory debt, to explain the low speed of adjustment to target debt
ratios. Elsas and Florysiak (2011) find evidence that the adjustment speed is dependent on
default risks. Other authors attribute these and other findings to model specifications and
mismeasurement rather than to the characteristics of the adjustment process (Leary and
Roberts 2005; Graham and Leary 2011; Frank and Shen 2014).

Further evidence on the debt-to-equity ratio focuses on the equity side of financing. For
instance, Welch (2004) argues that a company’s leverage ratio primarily varies with stock
prices. Baker and Wurgler (2002) investigate how equity market timing affects the capital
structure, concluding: “We believe the most realistic explanation for the results is that capi-
tal structure is largely the cumulative outcome of past attempts to time the equity market.
In this theory, there is no optimal capital structure, so market timing financing decisions
just accumulate over time into the capital structure outcome.” (p. 29). Kayhan and Titman
(2007) confirm “that history has a major influence on observed debt ratios, and that these
effects at least partially persist for at least ten years.” (p. 2). The conclusions of these and
other studies are summarized by Grinblatt and Liu (2008) as follows: “The actual debt
policies of firms tend to deviate from those specified by the MM and ME models. In these
cases, the literature in finance offers little guidance on valuation.” (p. 226).

Our paper contributes to overcoming this mismatch by elaborating on the cost of capi-
tal of a levered firm that prioritizes dividend policy by committing itself to a fixed payout
ratio, defined as the quotient of the dividend and net income. In our framework, debt policy
serves to implement this dividend policy. If necessary, debt is raised to enable the cor-
responding dividend payments. We abstract from the issuance of equity, following Welch

! For the ongoing discussion on the relationship between the cost of capital and the financing policy, see
for example, Ferndndez (2004), Fieten et al. (2005), Arzac and Glosten (2005), and Cooper and Nyborg
(20006).
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(2011), who proposes to treat financing activities and equity issuance separately. Under this
prerequisite, the financing policy is entirely characterized by the financial requirements of
investments and the fixed payout ratio. This is in line with the statement of Lambrecht and
Myers (2012) that a dynamic theory of investment and payout determines a dynamic theory
of capital structure. Consequently, the future level of debt and the resulting tax shields are
stochastic and depend on the payout ratio. We derive the resulting relationship between the
cost of capital of unlevered and levered firms using additional assumptions on the firms’
investment opportunities. As MM and ME, we abstract from debt default risks.

Our interest in the consequences of fixed payout ratios for the cost of capital rests on
the empirical findings on the dividend policy of firms. According to this evidence, divi-
dend policy and debt are interlinked and influenced by the company’s investment policy
(Barclay and Smith 2005, p. 18). Lintner (1956) states in his pathbreaking article on divi-
dend policy: ”A prudent foresighted management will always do its best to plan ahead in
all aspects of financial policy to avoid getting into such uncomfortable situations where
dividends have to be cut substantially below those which the company’s previous prac-
tice would lead stockholders to expect on the basis of current earnings.” (p. 101). Further,
according to Lintner (1956), dividend decisions are often guided by the idea of a target
payout ratio and give high priority to meeting this quota. This conclusion has found sup-
port in many following studies (Marsh and Merton 1987, p. 3; DeAngelo and Roll 2015, p.
411). Brav et al. (2005) find that ’dividend choices are made simultaneously with (or per-
haps a bit sooner) than investment decisions” (p. 490) and “external funds would be raised
before dividends would be cut.” (pp. 521n). DeAngelo and Roll (2015) expand on this idea
as follows: “For example, perhaps investment, payout, and equity issuance considerations
govern the time path of leverage.” (p. 411). Baker et al. (2001) found, in their survey of 188
CFOs, that adherence to a given dividend payout ratio is more important for the dividend
policy than the leverage ratio (p. 29).

To derive the cost of capital of levered and unlevered firms with a fixed payout ratio we
introduce assumptions about investment opportunities. In this respect, our approach dif-
fers from those of MM and ME, where net investments are given, albeit possibly being
state-dependent. We differentiate two constellations—fixed and flexible investment. Fixed
investments are characterized by a deterministic amount of net investment payments, for
example, as part of an investment strategy that covers several periods. With flexible invest-
ments, investment opportunities and operating profits are affected by the same factors.
Hence, net investment payouts are linked to operating profits. A fixed payout ratio leads to
a lower cost of capital than the MM and ME models when investments are fixed. For flex-
ible investments, the cost of capital is always lower than that of ME and can even be lower
than that of MM, depending on the parameter constellation. These results contribute to
explaining the above-mentioned empirical findings on dividend policy with a fixed payout
ratio. Specifically, they explain the general interest in meeting a target payout ratio. Also,
they indicate why compliance with a target payout ratio may be given a higher priority than
that with a target capital structure.

Furthermore, our paper extends the literature on the consequences of alternative financ-
ing policies on the cost of capital. The approaches range here from combinations of the
MM and ME models (i.e., Clubb and Doran 1995; Ruback 2002; Dierkes and Schifer
2017; Arnold et al. 2018; Dierkes and de Maeyer 2020) to the development of new financ-
ing policies (i.e., Fernandez 2007; Kruschwitz and Loffler 2020, pp. 114-136) or generali-
zations in which the financing policy remains variable (Grinblatt and Liu 2008). The latter
approaches are of specific theoretical interest. However, it is questionable whether they are
helpful for practice. Ansay (2010) states regarding the contribution of Grinblatt and Liu
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(2008): “While this paper certainly encompasses all the others, their results are definitely
theoretically interesting but practically from little help as they use heavy mathematics and
some abstract parameters that do not yield a straightforward expression for the tax shield
discount rate.” (p. 26). In contrast, our considerations lead to relatively simple relation-
ships between the costs of equity of levered and unlevered firms. Moreover, no quantities
are used that are not directly related to the assumed financing policy or the assumptions
concerning capital expenditures. Thus, the results of this paper can directly be applied for
practical valuation purposes if the underlying assumptions are met.

The remainder of this paper proceeds as follows. In Sect. 2, we present the underlying valu-
ation model and derive a general expression for the cost of capital of a levered firm. This model
is adapted to the case of a firm with a fixed payout ratio in Sect. 3. The subsequent Sects. 4 and
5 introduce the distinction between fixed and flexible investments and elaborate on the cost of
capital of firms with fixed payout ratios. Finally, we summarize our conclusions in Sect. 6.

2 Model and valuation approach

Let (2, A, P) be a probability space endowed with filtration F = {F(,} ey All quantities
considered are modeled by integrable stochastic processes adapted to F. Eg[x,] = E[x,|F, ]
denotes the expected value of x at time t =0, 1,2, ..., conditioned on the information in
0 < 0 <t. If there is no explicit reference to information, the quantity considered refers to
information in 8 = 0. Here, x, denotes the free cash flow as the amount available for pay-
ments to shareholders when the firm is unlevered. In the case of a levered firm, AD, > 0
denotes the amount of debt available during period ¢. The increase in debt at time 7 is
AD, = D, — D,_,. For simplicity, we assume that debt is risk-free and yields the risk-free
interest rate i. i is constant over time and not subject to interest rate risk. 7 € (0, 1) sym-
bolizes the tax rate of the firm, which is also constant over time and deterministic. The
tax shield #s, = i - 7 - D,_, records the deductibility of interest from the corporate tax base.
Taking into account changes in debt, as well as interest payments to debtholders and tax

shields, the flow to equity x/"* of a levered firm is:

X =x,—i-(1-1)-D,_ +AD, (1)

We use a standard valuation approach based on the cost of capital as a measuring device.
The market value of the unlevered firm V| and the market value of equity of the levered
firm E/ | result from:

E,lx,] + E,[V¥] Ey[xfTE] 4+ B, [EY]
oL oLY ¢ ,EH[ET{;I]= oLy oL~ )

EplVL 1=
=1 pg’[ 1+ pg”

2

pgyt > i denotes the cost of capital when the firm is unlevered over all periods ¢ > 6. pgy ,
represents the cost of equity of the levered firm. The notation considers the possibility that
the cost of capital is a period-specific stochastic quantity.” Note that the definition of the
cost of capital inherent in (2) is sufficiently general to cover a large variety of possible
specifications.

2 For the concept of stochastic discount rates see Fama (1996), Brennan (1997), and Ang and Liu (2004).
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The relationship between pY  and p) reflects the one between E,[V* ]and Ey[E” | ]. If
the capital market is arbitrage-free, that is,

E;il +D,_, = Vtu Vthl’ 3)

the value of the levered firm is the sum of the market values of equity and debt. It exceeds
the value of the unlevered firm by VtT_S], the value of the tax shield of debt financing (Myers
1974). Equation (3) implies:3

Proposition 1 The cost of equity of a levered firm is:

=gt 4 —i-(1-1)) Ee[Dz_1]+Ee[VTS]—(1+p ) EglV ] \
Pou = Po 0 T ) E,lE ] @

Proposition 1 can be used to determine the cost of equity of alternative financing
policies.

To enable a comparison of the cost of capital in what follows, the implications of MM
and ME for the cost of equity are outlined. MM assume an autonomous determination of
debt; hence, the tax shield is a deterministic quantity. The payout ratio must be adjusted in
each period so that the funds required for net investments are available. Furthermore, MM
assume that debt remains constant over time, whereas in Proposition 1, a change in debt is
permitted to enable a comparison of the cost of capital between different financing poli-
cies.* Due to the deterministic development of tax shields, VTS MM s calculated using the
risk-free interest rate (Modigliani and Miller 1963; Graham 2003 p. 1079):

-7 DMM 4 yTSMM

YIS MM _ !
- 1+

Hence, Proposition 1 implies the following cost of equity:

DMM VTS MM
1—1

ElE ™

pgtMM _pg,t_'_(pg,t_i)' )]
When DY = DM™ for all s >t is assumed, (5) yields the well-known MM theorem con-
cerning the cost of capital of levered and unlevered firms, with VTS MM — . DMM

In contrast to MM, ME assume an adjustment of debt at the begmmng of each period
so that a target debt-to-equity ratio L,_; = E,[D,_,] /EH[E;"; s achieved.” Again, the
payout ratio serves as a device for balancing financial funds with financial needs. As the
future market value of the firm is a stochastic quantity, debt follows a stochastic process.
According to ME and the assumption of risk-free debt, the tax shield of the current period
is known with certainty, whereas the tax shield of subsequent periods is subject to the same
risk as the unlevered firm. Consequently, the value of the tax shields results from (Miles
and Ezzell 1980, pp. 722n; Graham 2003, p. 1079):

3 See Appendix 1.

4 Modigliani and Miller (1963, p. 436), state that the assumption of constant debt is not necessary for their
analysis.

5 Miles and Ezzell (1985) assume a constant leverage ratio. The generalization to a period-specific leverage
ratio is straightforward; see, for example, Loffler (2001).
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13
1+i 1+ py,

i-T EG[DKEI] E@[VTS’ME]

E [V ME] =

Proposition 1 yields:

L+i-(l=1)

7, ME
1+ Lo ©)

Py zpz,r+(pg,t_i)'

If the specifications for the debt-to-equity ratio LY/ and debt DM result in the same
expected debt for each future period, the cost of equity according to ME exceeds that
 ME

according to MM, that is, pZ{’MM < pZ{

3 Cost of equity with fixed payout ratios and unspecified investments

To consider the impact of a fixed payout ratio on the cost of capital, we need to disaggre-
gate the quantities used in the last section. The free cash flow is decomposed into operating
profit after taxes op, and net investments ni, (Koller et al. 2020, pp. 48n):

X; = op,; — ni,. (7)

Based on the operating profit, the net income g, of period ¢ is calculated. It corresponds
to the operating profit after taxes less interest payments, lowered by the tax shield of debt
financing:

g=op—i-(1-7)-D,_y. ®)

In accordance to the assumption of risk-free debt, we concentrate on profitable firms with
Eylg]>Oforallz > 6.

Our key parameter, the payout ratio g,, is defined as the portion of net income distrib-
uted to shareholders. Hence, the flow to equity equals the product of net income and pay-
out ratio, i. e., x[F TE = g, - g,. Note that the issuance of shares and share repurchases are
not considered. This follows the idea of separating regular financing activities from equity
issuance, introduced by Welch (2011), and is related to the assumption that market expec-
tations are focused on the former.

Take(r)l together, the above relationships and xf TE = g, - g, imply the following evolution
of debt:

D,=(1+i-(1-g)-(1=1))-D_;+q, ni,— (1-gq,) - x,. ©)

As i and 7 are deterministic quantities, whereas the free cash flow x, is subject to risk, a
deterministic development of debt D, is only possible if all random factors influencing on
x, are compensated by a state-dependent payout ratio ¢, or net investments ni,. In particular,
an unlevered firm will only remain unlevered with certainty if its net investments or divi-
dends are adjusted in such a way that g, - ni, = (1 —g,) - x, forall 1.

We are interested in the consequences of a predetermined fixed payout ratio, hence,
assume that the payout ratio ¢, is a deterministic quantity constant over time; the period
index is omitted. Since the firm cannot permanently forgo dividends or pay dividends

® See Appendix 2.
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exceeding net income, g € (0, 1] is presupposed. Like ME, we assume debt is adjusted
periodically. The aim of the adjustment, however, is not to maintain a target capital struc-
ture but to enable dividends to be paid in line with the prespecified payout ratio while at the
same time covering the financing needs for investments. Consequently, differing from MM
and ME, the dividend policy determines the capital structure in our approach.

Based on (9), expected debt can be derived from the information available at 8 by tak-
ing expectations and solving the resulting relationship as a stochastic difference equation.
Starting from debt at time 0, this results in:

t
EglD]1=(1+u'™ -Dy+ D (14~ (q-Eglni] — (1 = q) - Eylx]),  (10)

s=0+1

with y=i-(1—-¢)-(1 —17). For ¢ =1, the expected increase in debt corresponds to
expected net investments, i. e. E,[AD,] = Ey[n,]. All net investments are financed by addi-
tional debt. For ¢ < 1, the expected net investments are financed by equity and debt. The
contribution of equity results from retained net income; additional debt covers the remain-
ing net investments.

Using (10), Proposition 1 can be specified to the case of a fixed payout ratio as follows:

Proposition 2 The cost of equity of a levered firm with a fixed payout ratio is:

. qg-(1-1) .EF)[Dt—l]
t+q-(1-7) EHE ]
q-7 EylK; ]
t4q (-0 EE ] an

Py = Py, + Dy, =)

- (Pz,t - Ke,r)

with Bg[K, 1= Y Eglni] - [J(1 + 157"
s=t r=t

The proof of Proposition 2 is given in Appendix 3. Here, k,, denotes the cost of capi-
tal associated with the net investment payouts. To check the consistency of (11), note
that according to (10) a firm unlevered at time 6 is expected to remain unlevered only if
expected net investments E4[ni,] are a fixed fraction of the expected free cash flow E,[x,]
for all > 6. In this case, we have Ey[D,_;] =0, Ko, = pg’t, and, consequently, pg’t = pg’t.

4 Cost of equity with fixed payout ratios and fixed investments

To further specify the link between the cost of capital of levered and unlevered firms
according to Proposition 2, more information about k, ,, the cost of capital associated with
net investment payouts, is needed. More specifically, the expectations of market partici-
pants regarding net investments must be considered. In the simplest case, the firm has a
fixed long-term investment plan that has been communicated to the market. If there is no
doubt about the ability of the firm to exert this plan, the expectations of market partici-
pants concerning net investment payouts are deterministic. Consequently, net investment
payouts are disentangled from the evolution of profits. Capital expenditures may be high
even when ex-ante profits are low, and vice versa. In the ex-ante perspective, the operating
profit is subject to risk, whereas there is no risk concerning net investment payouts. Con-
sequently, these payouts must be discounted with the risk-free interest rate, i. €. ky, = i.
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With fixed investments in this sense, Proposition 2 yields:

Proposition 3 With fixed investments, the cost of equity of a levered firm with a fixed pay-
out ratio is:

EID] K
EGlE 1 B lE]

—q .
T+q-(1-1)

([ ) § .
Pyl = oyt + (ot — ) (1-1)

(12)

with K| =3 nig- (14",

s=t

Superscript f indicates fixed investments. K{_l corresponds to the present value of the
net investment payouts, calculated using the risk-free interest rate. Since the free cash flow
X, is subject to risk, (10) implies that an unlevered firm with fixed investments is expected
to remain unlevered (E, [D’;_l] = 0) if net income is fully distributed (¢ = 1) and no net
investments are made (K{_] = 0). Consequently, (12) yields pgf = p;{.

The scope of Proposition 3 can be extended when the distinction between systematic and
unsystematic risk is considered. Only systematic risk affects the cost of capital as market par-
ticipants avoid unsystematic risk by diversifying. If there is no systematic risk, the risk-free
interest rate must be used for discounting. Hence, for Proposition 3, it is sufficient to assume
that the level of net investments is not affected by systematic risk. In other words: Capital
expenditures can be subject to extraordinary stochastic events that lead, for example, to unfore-
seen investment opportunities, as long as the possibility of those events does not cause a sys-
tematic risk. This is true whether or not operating profits are also affected by these events.

The consequences of (12) can be compared with (5) and (6) resp. MM and ME if the
same investments are is assumed and the specifications for ¢, DMM and Li‘f‘f are chosen

such that the same debt is expected in future fp_eriods.? Under thteée presuppositions, (5)
and (12) yield the same cost of capital, i. e. pg’{ = pg’{’MM, when net income is fully dis-
tributed in each period (¢ = 1). In this case, there is de facto no difference between the
assumptions of a fixed payout ratio and autonomous debt, since all (fixed) net investments
are financed by additional (autonomous) debt (ni = ADg”M for all s > ¢). In the case of a
lower payout ratio (¢ < 1), however, net investments are only partially financed by addi-
tional debt. ni, > ADYM for all s > r implies 7 - K{_l > VTS{’_]YM -7 Df’_ﬁl/IM and, conse-
quentlly, the cost of capital is lower under a fixed payout ratio than under autonomous debt,
i.e. pe,{ < pgg’[f MM 8 This contradicts the conventional view that MM’s debt policy leads to
the lowest cost of capital. Rather, with fixed investments and autonomous debt, the need to
adjust the payout ratio in each period to meet financing demands entails a specific risk for
shareholders, leading to an increasing cost of capital. This risk outweighs the uncertainty
of future tax shields caused by the commitment towards a fixed payout ratio. This result is
in line with the empirical findings cited in the introduction, and provides a simple expla-
nation for why some firms set a target payout ratio. Finally, note that the cost of capital
according to (12) is generally lower than that of ME. This follows from pf‘f’MM 77 ME

0.t p 0.t ’
which was derived in Sect. 2, and the conclusions above.

7 Moreover, it is necessary to assume that the intended investments are compatible with the financing poli-
cies under consideration. Regarding MM, for example, this would not be the case if net income were insuf-
ficient to cover the difference between net investments and autonomous debt. In this case, the intended net
investment payments would not be possible even if all net income was retained.

8 See Appendix 4.
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5 Cost of equity with fixed payout ratios and flexible investments

The assumption that future net investments follow a fixed investment plan is certainly ade-
quate in some cases. In most cases, however, future net investments will depend on infor-
mation not yet available at the time of valuation. According to the neoclassical theory of
the firm, the management evaluates investment projects based on expected cash inflows
and outflows, resp. the corresponding operating profits. Hence, from an ex-ante perspec-
tive, future net investments are driven by the same factors as expectations about subse-
quent operating profits. In a stable environment, these factors regularly affect present and
future operating profits, which is the case, for example, when operating profit is highly
dependent on raw material prices and current prices reflect expectations about future price
developments. If such a constellation can be assumed, there is a link between net invest-
ments and operating profits that can be used to specify Proposition 2 in an alternative
way. In the simplest case, the portion of operating profit that is used for net investments
is deterministic. According to (7), net investments must then be discounted with the cost
of capital of the unlevered firm. Since future capital expenditures are tied to an ex-ante
unknown quantity, we term this the case of flexible investments. Proposition 2 yields:

Proposition 4 With flexible investments, the cost of equity of a levered firm with a fixed
payout ratio is:

g-(1-7)  EglD] ]
tq-(1-7) E,E"]

u,v

2 Vo
Pos =Py, + Py, — 1)

13)

Superscript v indicates flexible investments. Again, the scope of Proposition 4 can be
extended concerning the distinction between systematic and unsystematic risk. For (13)
to hold, it is not necessary to assume that net investment is a deterministic part of oper-
ating profits in each future period. Instead, it is sufficient to assume that net investment
and operating profits are subject to the same systematic risk. As a result of unsystematic
risk, extraordinary events may affect operating profits, while long-term profit expecta-
tions and net investments remain unaffected. Hence, even if the preconditions for the
case of flexible investments are met, a decoupling of capital expenditures and operating
profits should not come as a surprise.

To compare (13) with the cost of capital according to MM or ME, the same assumptions
as in the last section must be met. This provided, the cost of capital (13) is equal to that in
the MM case, i. e. pg,’tv = p;’tv’MM , when all net income is distributed (¢ = 1), no net invest-
ments are made, and, hence, no additional autonomous debt is required (AD?”M = 0 for all
s > t). In this case, (13) converts to the classical MM formula for the cost of equity of a
levered firm with DY = DM for all s > ¢. For a smaller payout ratio (¢ < 1), the cost of
equity increases as a consequence of an increasing debt-to-equity ratio. This effect, however,
is mitigated by the equity risk-reducing effect of the fixed payout ratio. On the other hand,
in the MM case, the higher debt-to-equity ratio caused by the increase in autonomous debt
is partially offset by the benefits of deterministic tax shields. The costs of equity remain the
same in both cases as long as the retention ratio (1 — g) is equal to the share of the operating
profit used for net capital expenditures.” However, with high free cash flows, /’Z,}V < pZ"f’MM
becomes possible when the fixed payout ratio and net investments are relatively low. As

® Under this condition, the sum expression in (10) vanishes and thus expected tax shields have equal value
in both cases.
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with fixed investments, the equity risk-reducing effect of the fixed payout ratio then out-
weighs the benefits of deterministic tax shields. Compared to the debt policy of ME a fixed
payout ratio always leads to a lower cost of capital for flexible investments. pe < /’sz .
follows from (6) and (13) and the specifications for ¢, = and i. 10 These results also provide
an explanation of why compliance with a target payout ratio is sometimes given a higher
priority than adherence to a target capital structure (Baker et al. 2001, p. 29).

Compared to (11) and (12), (13) entails a considerable simplification regarding the
cost of equity of levered firms. In particular, it refers only to the predetermined pay-
out ratio representing the assumed financing policy and not to other quantities, such
as expected investment payouts. Therefore, (13) seems to be a suitable alternative to
the formulae of MM and ME in practical applications. However, caution must be exer-
cised concerning the relationship between the payout ratio and the debt-to-equity ratio.
According to (9), a reduction of the payout ratio leads to a decrease in expected debt
and the debt-to-equity ratio. Hence, varying the payout ratio in (13) without consider-
ing the consequences on debt would lead to incorrect results. The fact that the cost of
equity according to (13) will regularly lie between those resulting from the MM and
ME formulae can be helpful for valuation practice, as it opens up the possibility for a
well-founded compromise when conflicts over the application of these formulae arise.

6 Conclusions

Frictionless capital markets imply that the cost of capital of a firm depends on its financ-
ing policy. Consequently, an application of this concept in corporate finance or valu-
ation ought to be based on appropriate assumptions on the financing policy. The two
most prominent alternatives, resulting from the works of MM and ME, prioritize debt
policy over dividend policy. Neither of them is unambiguously confirmed by empirical
findings. As a result, it is unclear which of them or whether any should be used. This is
particularly true if the firm prioritizes its dividend policy. As this paper shows, the prob-
lem can be mitigated by resorting to the assumption of a fixed payout ratio, combined
with assumptions concerning future investments. The idea of a fixed payout ratio has
comparatively good empirical support and assumptions on investments are essential in
valuation anyway.

If the company pursues a strategy whose implementation requires successive investments,
it is plausible to assume fixed investments. Flexible investments appear more plausible if the
company operates in volatile markets so that net investments are adjusted to market develop-
ments in the short term. Moreover, the idea of flexible investments is especially relevant for
the distant future, for which fixed investments make less sense. In valuation contexts, it is
regularly assumed that a firm will achieve a steady-state, in which all relevant parameters
grow at the same rate. Typically, this assumption rests on the idea that a fixed fraction of the
operating profit is used for net investments (Gordon and Shapiro 1956; Koller et al. 2020, p.
49). This assumption constitutes flexible investments in our framework. Yet, the scope of our
results can be extended by distinguishing between systematic and unsystematic risk.

10 Note that LIIT) > TZ;% holds for all permissible g, = and i. Thus, since the expected flow to equity
is kept identical throughout the comparison, E, [E/ "ME] cannnot exceed E, [E ] without causing a contra-
diction.
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The main results of our paper are relationships between the cost of capital of levered
and unlevered firms that give priority to dividend policy over debt policy. From a theoreti-
cal point of view, these relationships reflect the implications of fixed and flexible invest-
ments and fixed payout ratios in arbitrage-free markets. Remarkably, for fixed investments,
the cost of capital is lower than in the case of MM. This contradicts the conventional view
that financing according to MM leads to the lowest cost of capital of levered firms. For
flexible investments, a fixed payout ratio generally leads to a lower cost of capital com-
pared to ME; compared to MM, a lower cost of capital is possible depending on the valu-
ation parameter. Under empirical aspects, these results contribute to explaining empirical
findings on the specification of a target payout ratio and its relative importance compared
to a target capital structure. From a practitioner’s point of view, the inferred relationships
can help mitigate valuation issues when debt policy is subordinate to dividend policy.

Appendix 1: Proof of Proposition 1

The expected flow to equity is:
Eg[x/ "] = Eglx,] = (1 = 7) - i - Bg[D,_;] = (Ey[D,_;] = E4[D,]).
Rearranging the formula for the market value of the unlevered firm (2) gives:
Eglx] = Eg[V* 1+ (1+ pls ) — E,[V"].

)CF TE ]

. “]and Ey[x,] in the second part of (2), also tak-

Proposition 1 follows by substituting E,|[
ing into account (3).

Appendix 2: Derivation of Eq. (9)

Rearranging the relationship between net investments and the change in debt yields:
D,=ni,—(1-gq,)-8+D,_,.
Equation (9) follows from the definitions:

D,=ni,—(1-¢q,) (op,—i-(1—7)-D,_))+D,_,
1+i-1=q)-A=7))-D,_y+ni,— (1 —gq, - op,
={1+i-(1-¢q)-(1=7)-D,_+gq, -ni,— 1 —gq,) - (op, —ni,)
=1+i-(1-¢q)-(1=7)-D,_+gq, -ni,—(1—gq,)-x,.

Appendix 3: Proof of Proposition 2

The proof of Proposition 2 starts with (10):

(10)E,[D] = (1 + ) Dy + Y, (1+ )™ - (g Eglni] = (1 - g) - Eylx,])

s=60+1

t=0,0+1,.., 60=0,1,..

The expected tax shield is:

@ Springer



1570 R. Diedrich et al.

Eylts,, 1 =i-7-Ey[D,]
=i-7-(1+ w70 D,
t

t
+ Y it (L +p) " Bylnil = Y iz (1=gq)- (1+ '™ - Eylx,]

s=0+1 s=0+1

t t

_ D Y/ FCF

- [SH,H-I + Z E9[lss,t+l] Z E9[tss,t+1]
s=0+1 s=60+1

t=0,0+1,., 6=01,..

Hence, the tax shield can be decomposed into three parts, which depend on the debt avail-
able at time 6 and net investments and the free cash flow from 6 + 1 to t. The first part of
the expected tax shield in ¢ + 1 depends on debt at time € only:
D — t—6 — —
1S9 141 =i-7-(1+pu)"7 -Dpt=6,0+1,.., 6=0,1,..

Since this part of the tax shield is known with certainty at the time of the valuation, its
market value is determined by the risk-free interest rate. A recursive analysis yields the fol-
lowing result:

P VISP
0,t+1 0,t+1
ng’D=%l=0,0+l,..., 9=0,1,
’ 1

Since the value of the tax shield increases at rate x4, we have:

i-7T

Vel =+

“Dyt=6,0+1,.., 6=0,1,..
The second part of the expected tax shield in 7 + 1 depends on the net investments of period
s as follows:

Byt 1=i-7-q-(1+u)~" - Bylni]
s=0+1,0+2,..., t=ss5+1,.., 0=0,1,..

For t > s, net investments at time s are known at time ¢. Hence, the value contribution of
these tax shields at time ¢ is determined by the risk-free interest rate:
1 TS.NI
VTS’N[ _ ts.lv\,[t+l + ‘/S,I+1
st 1+i
s=0+1,0+2,..., t=ss+1,.., 6=01,..

It follows that:

i .
VIN = (1 + p)' S-i_”-q-ms

s=0+1,0+2,..., t=s,5+1,.., 0=0,1,..

For ¢ < s, net investments at time s are still in the future. The market value at time s is
therefore calculated using a cost of capital k,, adjusted to the risk of the net investment
payouts:
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TS,NI
[VTSN[] — [ s,t+1 ]
1+ Ko.r+1

t=0,0+1,..,s—1, s=r+1,t+2,...., 6=0,1,..
It follows that:

Eo[VISM] = E,[VISV] . H (47" = [ni] - H (L+5,,)7"

r=t+1 r=t+1

t=0,0+1,...,s—1, s=t+11+2,..., 6=01,..

The third part of the tax shield expected in # + 1 depends on the free cash flow of period s:

Elts" 1 =i-7-(1—q)-(1+u' - Eylx,]
s=0+1,0+2,.., t=ss5+1,.., 6=01,..

Similar to above, for ¢ > s, the value contribution of these tax shields at time ¢ is calculated
using the risk-free interest rate:

VR =T (=)

s=0+1,0+2,...,t=5,5+1,..,06=0,1,...
For ¢ < s, the value contribution at time s is discounted using the cost of capital of the
unlevered firm:

TS.FCF
[VISFCF] = ol 5,1+l ]
) =

L+p 1
t=0,0+1,...s—1, s=t+1,t+2,..., 6=0,1,..

It follows that:

. 5
BolV == (= Eylxl- [T 4457

r=t+1

t=60,0+1,...,s—1, s=t+1,t+2,.., 6=0,1,..
Hence, the total market value of the tax shields is:
EQ[VTS TSD + Z E [VT;S',NI] _ 2 E VTSFCF

s=0+1 s=60+1
t=60,0+1,.., 6=0,1,..

Inserting (10) yields:

[D,] + Z Eg[VISN] = ' E,[VIFFer)

s=t+1 s=t+1

t=60,0+1,.. 0=0,1,..

E, V] =

When considering (9), the result becomes:
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o[V~ (1+ ply,) - Eg[VP ]

== (6, = - EglDs] + 0, = k) q - EglK,y)

-

with

,1]_2E9[m H(1+K9,) 1=0,0+1,.. 0=0,1,..
=1

Inserted in (4), this results in Proposition 2.

Appendix 4: Proof of pet < pz:MM forg <1

Using (5) and (12), we show that
: f
,Ou‘f+(pu‘f—l')'+ ) <(] . EB[Di—l] _z. Kt—l )
0.t 0.t . _ £ '3
T+qg-(1-71) Ee[Et_‘];] EH[E,_J;]

MM TS f MM
t—1 Vt—l

B [E7/ MMy

N ORRVEDE

with
(o]

K =Y nig-(1+iy=, EyD_1=D"" and
s=t

(o]

YIS MM Zl T- DfMM (1 + 9!

t—1
s=t

=DM 4o Y ADIMY (1 iy

s=t

According to Appendix 3, the value of the tax shield can be decomposed into three parts:

B[V = Vsl 4 3 Bg[VIEN = 3 B, [VIFCr)

s=6+1 s=0+1

Note that this decomposition can be done in the MM case, as well as in the case of a fixed
payout ratio. Due to the assumptions, the expected tax shields underlying all three parts are
identical. In the MM case, the overall value of the tax shields is calculated by the risk-free
interest rate, as the payout ratio is adjusted according to the autonomous debt policy. In the
case of a fixed payout ratio with fixed investments, this only holds for the first and second
parts. The expected tax shields corresponding to the third part are however discounted with
the cost of capital of the unlevered firm, as shown in Appendix 3. Because of the negative
sign, the Value effect is positive. Hence, EH[V ; > VTS’f MM follows. Equation (3) results
inE, [E ] >E, [Ef’fMM] Consequently, con51der1ng <1,

-(1—1)
(A=2)- DM o k] < DMy

resp.
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PRY AP D{_A/IIM

t—=1 = "t-1

suffices to demonstrate the intended result. ni_ > ADﬁ’MM for all s > ¢ implies

K =1 Z ni - (L+i~"1>z. 2 AD/MM (] 4y
s=t s=t

TS.f .MM MM
= Vt—;f - D{—l :
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