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THE VALUE OF TAX SHIELDSISNOT EQUAL
TO THE PRESENT VALUE OF TAX SHIELDS:
A CORRECTION

Abstract

| correct some expressions in Fernandez (2004) and provide a more genera
expression for the value of tax shields. This expression is the difference between the present
values of two different cash flows, each with its own risk: the present value of taxes for the
unlevered company and the present value of taxes for the levered company. The value of tax
shields in aworld with no leverage cost is the tax rate times the current debt, plus the tax rate
times the present value of the net increases of debt. The value of tax shields depends only on
the nature of the stochastic process of the net increase of debt; it does not depend on the
nature of the stochastic process of the free cash flow.

JEL classification: G12; G31; G32

Keywords. Value of tax shields, present value of the net increases of debt, required return to
equity



THE VALUE OF TAX SHIELDSISNOT EQUAL
TO THE PRESENT VALUE OF TAX SHIELDS:
A CORRECTION

| provide a more general expression for the value of tax shields than that given in
Fernandez (2004). The title of Ferndndez (2004) still applies. The value of tax shields is not
equal to the present value of tax shields, but is the difference between the present values of
two different cash flows, each with its own risk: the present value of taxes for the unlevered
company and the present value of taxes for the levered company. This correction shows that
some of the conclusions of Fernandez (2004) are valid only for specific situations. More
specifically, formula (28) (VTS = PV[Ku; D-T-Ku]) is valid only under the assumption that
the debt increases are as risky as the free cash flows.

1. Correction of formulae

For simplicity, in Fernandez (2004) | neglected to include in equations (5) to (14)
terms with expected value equal to zero. And | wrongly considered as being zero the present
value of a variable with expected value equal to zero. This does not have to be the case in
general. Because of that error, Equations (5) to (17), Tables 3 and 4, and Figure 1 of
Fernandez (2004) are correct only if PVo[ANFA;+AWCR;] = PVo[AD{] = 0.

More precisely, the key equations of my paper that are affected by using the
expected value notation are™:

ECF, = PAT. - ANFA; - AWCR; + AD, (5a)

NOTE: | thank my colleagues José Manuel Campa and Charles Porter for their wonderful help revising earlier
manuscripts of this paper, and an anonymous referee for very helpful comments. | also thank Rafael Termes and
my colleagues at |ESE for their sharp questions that encouraged me to explore valuation problems.

11 will refer with an “a” to the equations of Fernandez (2004) that are affected by the mentioned error.



Notation being, ECF = Equity Cash Flow; PAT = Profit after Tax = AWCR; = WCR -
WCR:.1 = Increase of Working Capita Requirements in period t; ANFA; = NFA; - NFA¢; =
Increase of Net Fixed Assetsin period t; AD; = Dy - Dy.; = Increase of Debt in period t.

FCF; = PATu; - ANFA; -AWCR; (7a)

where FCF = Free Cash Flow.

Taxesy; = [T/(1+T)] PATu = [T/(1+T)] (FCF; + ANFA; +AWCR)) (9a)

Taxes ;= [T/(1+T)] (ECF + ANFA; +AWCR; -ADy) (12a)

Taxesy and Taxes_ are the taxes paid by the unlevered company and those paid by
the levered company.

PVo[] is the present value operator. The present values at t=0 of equations (9a) and
(129) are:

Guo = [T/(1+T)] (Vo + PVo[ANFA; +AWCR{]) (11a)
Gro = [T/(1+T)] (Eo + PVo[ANFA; +AWCR{]- PVo[AD{]) (14a)

Gu is the present value of the taxes paid by the unlevered company and G, is the
present value of the taxes paid by the levered company.

The value of tax shields (VTS) comes from the difference between (11a) and (144):

VTSy=Gup- GLo=[T/(1+T)] (Vup—Ep+ PV[AD{]) (15a)

As, according to equation (1), Vup—Eo = Do- VTS, then

VTS =[T/(1+T)] (Do- VTS, + PVo[AD{]). And the value of tax shieldsis:

VTSo=T-Dg+ T-PVAD{] (16a)

Equation (16a) (not in the original paper) is valid for perpetuities and for companies
with any pattern of growth. More importantly, this equation shows that the value of tax
shields depends only upon the nature of the stochastic process of the net increase of debt. The
problem of equation (16a) is how to calculate PVo[ADy], which requires knowing the
appropriate discount rate to apply to the expected increase of debt.?

We may not know what are the correct values of Gu and G, but we do know the

value of the difference, provided we can value PVo[AD{], the present value of the net debt
increases.

2 |f the nominal value of debt (N) is not equal to the value of debt (D), because the interest rate (r) is different
from the required return to debt flows (Kd), equation (16a) is: VTS, = T- Dg + T- PVo[AN]. The relationship
between D and N is: Dg= PV[AN{] + PVo[N¢r{.



2. VTSin specific situations

To develop abetter understanding of the result in (16a), we apply it to specific Situations
and show how this formulais consistent with previous formul ae under restrictive scenarios.
2.1. Perpetual debt

If the debt is a constant perpetuity (aconsol), PVo[AD¢] =0,and VTS; = T- Do

2.2. Debt of one-year maturity but perpetually rolled over

Asin the previous case, E{ D} = Dy, but the debt is expected to be rolled over every
year. The appropriate discount rate for the cash flows due to the existing debt is Kd®. Define
Knp as the appropriate discount rate for the new debt (the whole amount) that must be
obtained every year, then:

Present value of obtaining the new debt every year® = Do/ Knp

Present value of the principal repayments at the end of every year® = Do (1+ Knp) /
[(1+Kd) Knp]

PVo[ADy] isthe difference of the last two expressions. Then:

PVo[AD{] =- Do (Knp- Kd) /[(1+Kd) Knp] (14)

In a constant perpetuity (E{ FCF} = FCFo), it may be reasonable that, if we do not
expect credit rationing, Kyp = Kd, which means that the risk associated with the repayment

of the current debt and interest (Kd) is equivalent to the risk associated with obtaining an
equivalent amount of debt at the same time (Knp).

2.3. Debt is proportional to the Equity value
This is the assumption made by Miles and Ezzell (1980) and Arzac and Glosten

(2005), who show that if D; = L-E;, then the value of tax shields for perpetuities growing at a
constant rate g is:

_ DKdT (1+ Ku)
~ (Ku-g) (1+Kd)

VTS, (50)

% We use Kd so as not to complicate the notation. It should be Kd,, a different rate following the yield curve.
Using Kd we may also think of aflat yield curve.

* Present value of obtaining the new debt every year = D /(1+Kyp) + D /(1+Kyp)? + D /(1+Kyp)3 + ... because D =
E{D¢}, where D, isthe new debt obtained at the end of year t (beginning of t+1).

® The present value of the principal repayment at the end of year 1is D /(1+Kd)

The present value of the principal repayment at the end of year 2 is D/[(1+Kd)(1+ Kyp)]

The present value of the principal repayment at the end of year t is D/[(1+Kd)(1+ Kyp)™]

Because D = E{ Dy}, where D is the debt repayment at the end of year t.



Substituting (50) in (16a), we get:

(Kd-Ku)+9g(1+Kd)

(51)
(Ku-g)(1+Kd)

PVO[AD'[]: Do

For the no growth case (g = 0), equation (51) is:

PVo[ADy] =D (Kd-Ku) / [Ku(1+Kd)] < 0.

Comparing this expression with equation (14), it is clear that Miles and Ezzell imply
that Knp = Ku. However, to assume D; = L-E; is not a good description of the debt policy of
any company because:

1. If the company pays a dividend Div;, simultaneously the company should reduce
debt by an amount AD= - L-Div;

2. If the equity value increases, then the company should increase its debt, while if
the equity value decreases, then the company should reduce its debt. If the
equity value is such that L-E; > (Assets of the company — Book Value of equity),
then the company should hold excess cash only for the sake of complying with
the debt policy.

2.4. Debt increases are asrisky asthe free cash flows
In this situation, the correct discount rate for the expected increases of debt is Ku,

the required return to the unlevered company. In the case of a constant growing perpetuity,
PV[ADy] = g-Do / (Ku-g), and the VTS is equation (28) in Fernandez (2004):

VTS, = T-KuDo/ (Ku-g) (28)

2.5. The company is expected to repay the current debt without issuing new debt

In this situation, the appropriate discount rate for the negative AD; (because they are
principal payments) is Kd, the required return to the debt. In this situation, Myers (1974)
applies: PVo[ADy] = PVo[E{AD{}; Kd], and the VTSis:

VTS = Do T + T-PV[E{AD}; Kd] (18)

For a company that is expected to repay the current debt without issuing new debt,
the value of the debt today is: Do = PVo[E{ Dt.1} - Kd - E{AD{}; Kd].

Substituting this expression in (18), we get the Myers (1974) formula:
VTS, = PVo[T-E{ D1} - Kd; Kd]



3. Value of net debt increasesimplied by the alter native theories

Table 1 summarizes the implications of several approaches for the value of tax
shields. From equation (16a) the present value of the increases of debt is:

PVo[AD{]= (VTS -T-Do) / T

Applying this equation to the theories mentioned, we may construct the predictions
that each of these theories have for PV[ADy].

As we have aready argued, Myers (1974) should be used when the company will
not issue new debt; and Fernandez (2004) when the company expects to issue new debt in the
future and we expect the increases of debt to be as risky as the free cash flow. Modigliani-
Miller may be applied only if the debt is risk-free. Miles-Ezzell (1980) may be used only if
debt will be amultiple of the equity value D; = L E;.

4. Conclusions

| show that the value of tax shields in a world with no leverage cost is the tax rate
times the debt, plus the tax rate times the present value of the net increases of debt. This
expression is the difference between the present values of two different cash flows, each with
its own risk: the present value of taxes for the unlevered company and the present value of
taxes for the levered company. The critical parameter for calculating the value of tax shields
is the present value of the net increases of debt. It may vary for different companies, but in
some special circumstances it may be calcul ated.

For perpetual debt, the value of tax shields is equal to the tax rate times the value of
debt. When the company is expected to repay the current debt without issuing new debt,
Myers (1974) applies, and the value of tax shields is the present value of the interest times the
tax rate, discounted at the required return to debt. If the correct discount rate for the increases
of debt is the required return to the unlevered company, then formula (28) of Fernandez
(2004) applies.



Tablel

Comparison of value of tax shields (VTS) in perpetuities

Only three out of the seven approaches correctly compute the value of the tax shield

in perpetuitiesas DT.

The other four theoriesimply alower value of the tax shield than DT.

Theories

VTS

PV [ADy] for constant growing
perpetuitiesat arate g

Correct method

DT + T PV[AD]

Damodaran (1994) PV[E{D-T-Ku- D (Kd- Rg) (1-T)}; Ku] gDg Do(Kd-Rg) (1-T)
Ku-g Ku-g T
Practitioners PV[E{D-T-Kd - D (Kd- Rp)}; Ku] gDy Dg(Ku-Kd) Dg(Kd-Rg)
Ku-g Ku-g (Ku-g)T
Harris-Pringle PV[E{D-T-Kd}; Ku] gDy Dg(Ku-Kd)
(1985), Ruback (1995) Ku—g  Ku—g
Myers (1974) PV[E{D-T-Kd}; Kd] g-Do/(Kd-g)

Miles-Ezzell (1980)

PV[E{D-T-Kd}; Ku] (1+Ku) / (1+Kd)

g'DO Do(KU'Kd)
Ku-g (Ku-g)(1+Kd)

Modigliani-Miller PV[E{DT-R&}; Re] g-Dy/(Re-0)
(1963)
Fernandez (2004) PV[E{D-T-Ku}; Ku] g-Dy/(Ku-g)

Ku = unlevered cost of equity
Kd = required return to debt

T = corporate tax rate

D = debt value
Re = risk-freerate

PV[E{D-T-Ku}; Ku] = present value of the expected value of D-T-Ku discounted at the rate Ku
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