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Abstract

This paper shows a formulation for the cost of equity and the WACC for growing
perpetuities. Some authors have derived the general expressions for those formulas but not
specifically for perpetuities with constant growth. The result obtained is that a previously
general formulation for a finite number of periods is also valid for growing perpetuities.
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Introduction

The discussion on the proper discount rate for FCF and CFE in a growing perpetuity
has been systematically eluded in financial literature. In consequence, this paper studies the
adequate discount rate for the cash flow to equity, CFE, and the free cash flow, FCF (this is,
Ke and WACC respectively).

Literature review

Miles & Ezzel (1985) proposed a formulation for WACC in perpetuity assuming that
during the first period the risk of the Tax Savings (TS) equals the cost of debt (Kd) and that it
is equal to Ku (the cost of the unlevered equity) during the remaining periods. Taggart (1991)
presented a formulation for the cost of equity Ke and the weighted average cost of capital
WACC for non growing perpetuities. Fernandez (2006 and 2007), in turn, proposes that

WACC and Ke for growing perpetuities should be

TS TS
WACC = Ku(1-)+5— (1)
and
D VTS
Ke=Ku+ - [Ku-Kd(l-T)]-? (Ku-g) )

Where D and E are the market values for Debt and Equity, V' is the present value of
the Tax Savings, T is the Tax Rate, and g is the constant growth rate in perpetuity.
For him, Ke and WACC are independent from the discount rate for TS'.

Miles and Ezzell propose

. _ D%KAT(1+Ku)
WACC = Ku - ———— (3)
. _ D%KAT(1+Ku)
Ke=Ku-———— 4)

Where D% corresponds to the company leverage: D% = D%E

! Fernandez considers that the value of tax shields for growing perpetuities is VTS=KuDT/(Ku-g),
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In consequence, for them Ke and WACC are also independent from the discount rate

for TS. Tham and Vélez-Pareja (2002 and 2004) proposed the following for Ke and WACC:

TS

\%
Ke= Ku+(Kuy- Kdt) (Kut “y,) ti (5)
TS
Vt] TSt
WACC=Ku-(Ku-y,) ot 1 (6)
t

1 t-1
Vélez-Pareja (2010) analyzing the behavior of tax shields suggests an alternative to
M&E’s proposal and concludes that the discount rate for TS should be Ku.

Departing from basic relationships of cash flows and values such as

VIHVI=E, 4D, (7)
FCF+TS= CFE+ CFD, (8)
Vi ©)
s (10)
vIS= J—Stg (11)
Dot =i (12)

We arrive to the following expressions for WACC and Ke:

TS

Kei= Kug+(Kuy- Kdt) — (Kuy- \l't) hEl (13)

TS
t 1 TSt

tl th

WACC=Ku-(Ku,-y,). ot (14)

These expressions are identical to those proposed for finite periods by Tham and
Vélez-Pareja (2002 and 2004). See Appendix A for derivation.

When we assume y = Ku we obtain



— Dt-l
Ke= Ku+(Ku-Kd,). = (15)
t-1

WACCtZKut—\T/—E‘ (16)

t-1

When we assume y = Kd we obtain

_ Dy Viy
Ke.= Ku+(Ku-Kd,) S (17)
t-1 t-1
. VtT? TS,
WACCt—Kut-(Kut-Kdt). V_L - V_L (1 8)

t-1 t-1

These expressions depend indirectly on g, given that the values of E., and V™5,
depend, in turn, on it.
Conclusion
In the present paper we have arrived to the conclusion that the formulas for the cost of
equity (Ke) and WACC in the case of perpetuities with constant growth depend on the rate of
discount for TS, and that the expressions derived are equal to those previously deduced by
Tham and Vélez-Pareja for finite periods. This, in turn, should not come as a surprise because
the basic relationships used by them in their derivation must hold true for any period, even in
a perpetuity.
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Appendix A

VU + VIS = E._; + D4 (14)
FCF, + TS, = CFE, + CFD, (24)
FCF,
VUn — 3A
1 k=g (34)
_ CFE, (44)
t—1 Ket _ g
CFD, 54
t—1 Kdt _ g
TS
yrs, = —=¢ (64)
v, —9g
FCF, TS, CFE, CFD,
+ (74)

Ku—g v,—g Ke—g Kdi—g
= (34), (44), (54) y (64) in (14)

CFE, _ FCF, TS, CFD,

= + - (84)
Kee—9g Kui—9g w,—9 Kdi—g

CFE FCF, TS,  FCF,+ TS, — CFE

t — t + t _ t t t (9A)
Kee—g Ku—g wvw,—g Kd, —g
= (24) in (84)

CFE,

Ke.—g

_ FCFe. (v, —g9). (Kd¢ — g) + TS. (Kug — g). (Kdy — g) — (FCF, + TS, — CFEy). (Ku, — 9). (v, — g)
(Ku, — g). (l//t - 9)- (Kdy — g9)

CFE,
Ke; — g
_ FCF.(y, — g)-(Kd, — g — Kug + g) + TS;. (Ku, — 9). (Kd¢ — g—v, + g) + CFE. (Ku, — 9). (v, — g)
- (Kug — 9)- (v, — 9)- (Kd¢ — g)

CFE, _ FCF.(y, —g)-(Kd, — Ku) + TS;. (Ku; — 9). (Kd;—w,) + CFE.. (Ku, — 9). (%, — )
Ke. — g (Kug = 9). (v, — 9). (Kd¢ — 9)

CFE, _ FCF.(Kd, — Kuy) TS:. (Kd:—w,) CFE,
Kee—g (Kur—g)-(Kdi—9) (v, —g). (Kd,—g) (Kdc—g)

(104)



CFE, V4. (Kd, — Kuy,) N VS (Kde—y,) . CFE,

_ (114)
Ke;— g (Kdy — 9) (Kdy — 9) (Kdy — 9)
= (34) y (6A) en (104)
CFE, V4. (Kd, — Ku,) + V. (Kd,~y,) + CFE,
Ke;—g (Kdy — 9)
CFE,.(Kd, —
Ke,—g=—— e ( TSt 9) (124)
von. (Kde — Kug) + VS, (Kde—v,) + CFE,
E,_1.(Ke; — g). (Kd, —
e —g=— -1 ( Tts g)-(Kd; — g) (134)
VUn. (Kde — Kup) + VIS (Kde—v,) + Er_y. (Ke — 9)
= (4A) en (124)
E._y.(Kde — g) = V5. (Kd, — Kuy) + V. (Kdt—‘//t) + Ei-1.(Ker — 9)
E;1.Kei—E1.9 = E_1.(Kde — g) — V. (Kd, — Kup) = V. (Kdt_‘//t)
Et_l.Ket = Et—l'Kdt - tliri. (Kdt - Kut) - Vt’llgl. (Kdt_l//t)
UTL V
Ke, = Kd; + (Ku, — Kdt). — (Kd—w,). (144)
t 1 Et 1
E; 1+ Dy — VIS VS
Ker = Kd; + (Ku; — Kdp).————— 2 — (Kd,— y,). — (154)
Eeq Eeq
= (14) in (144)
TS V
Ket Kdt + (Ku,t Kdt) + (Kut Kdt) - (Kut Kdt) A - (Kdt l//t
Et 1 t—1 Et 1
D¢y VtT—Sl
Ket Kut + (Kut Kdt) - (Kut Kdt'l'Kdt )
Eeq Eeq
D, 4 Vidy
Ke, = Ku, + (Ku, — Kd,). — (Ku, — y,). (164)
E, 4 tVE,_
FCF, = V¥ (Ku; — g) (174)
FCF, = VL ,.(WACC, — g) (184)
VS (v, —g) =TS, (64)

VtT_Sl. l//t - VtT_Sl. g = TS t



_ Vt’llsl. Wt - TSt

(194)
VtT—Sl
(VE, = VIS). (Kuy — g) = VE 1. (WACC, — g) (174) = (184)
VtL_l. Kut - VtT_Sl. Kut - VtL—l'g + VtT_Sl.g == VtL_l. WACCt - VtL_l.g
Vi, . (Ku,— g+ g) - VIS.(Ku, — g) = VL,.WACC,
Vi Ku, —VE. (Ku, — g) = VE . WACC,
VIS, (Ku, —
WACC, = Ku, — M
Vt—l
VIS, Ku, VIS,
WACC, = Ku, — 224 718 (204)
t t VL VL
t—1 t—1
VIS, . Ku, VIS.(VIS.w —TS
WACC, = Ku, — t1L t tl(ill//;S t) (214)
Vil Vet1- Ve
= (194) in (204)
Vt’l;sl. Kut Vt’l;sl. l//t - TSt
WACCt = Kut - VL VL
t—1 t—1
_ V& . Kuy = V5, w, + TS,
WACCt —_ Kut - VtL_l
VIS, (Kuy — w,) + TS;
WACC, = Ku, — T d
t—1
Vi3, TS,

L  yL
Viie Vi



