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Introduction

The tax laws of most developed countries are debt biased in that firms can deduct interest
expenses on debt but not on equity. This bias is known to distort corporate investment decisions.
As a subsidy for debt financing, the economic implications are large. Kemsley and Nissim (2002)
estimate the value of the debt tax shield to equal roughly 10% of firm value. In this paper we
examine how this debt bias affects the allocation of assets in mergers and acquisitions. We ask
under what conditions the preferred owner from a welfare perspective obtains the corporate
assets in the presence of a debt tax shield. Given the very high activity in the market for
corporate control in most developed countries, potential inefficiencies in this market due to the
debt bias could have substantial negative welfare costs.
Our central finding is that the debt tax shield does not always distort ownership efficiency.
Assets end up with the socially preferred owner when differences in financial expertise between
bidders is small or when the difference is large but better financial expertise reduces expected
bankruptcy costs. We also point out that the debt tax shield can lead to lower consumer surplus
irrespectively of ownership efficiency.
To reach this conclusion, we in section 2 of the paper develop a model of endogenous ownership of corporate assets and endogenous leverage choice. The model combines an endogenous
acquisition model along the lines of Norbäck and Persson (2009) with a standard corporate finance trade-off theory model for capital structure choice.1 In the model, a firm called the target
has assets needed for production in a monopoly industry. In stage one, the target’s assets are up
for sale through a first price perfect information auction. The bidders in this auction are firms
of type i or p who are not currently present in the industry. Firm differ in that they can have
different combinations of productivity and financial expertise. We capture financial expertise by
lower real bankruptcy costs in case of default. Such lower costs can arise because these firms are
multinational or multi-product firms, which allows them to diversify bankruptcy risk, or because
they are better than other firms at handling the event of a bankruptcy.2 In stage two, after the
assets have been sold, the owner decides on the leverage of the firm. In stage three, product
market profits are realized, debts are repaid, product market actions are set, and tax payments
are made.3 Tax payments consist of corporate (or profit) taxes net of deductions in case the
firm does not default.
What are the merits of this specific setup? First, our model allows for companies to endogenously choose how much leverage to use. They do this to balance the gains from the debt
tax shield with the costs of bankruptcy. Second, our model contains an auction that generates
an equilibrium ownership of asset which take into account how the debt tax shield affects the
value of the assets being sold. This is crucial for examining how the debt tax shield affects the
equilibrium ownership of assets. Third, our modeling setup includes the product market. Thus,
we can make statements about the effects on consumer surplus due to the effects of the debt tax
shield on the allocation of assets in mergers and acquisitions. This is important since mergers
and acquisitions often takes place in concentrated markets where firms have considerable market
power.
1 See,

for example, Bradley, Jarrell, and Kim (1983).
example of a category of bidders for corporate assets that typically use high leverage are private equity
firms. Empirical evidence shows that private equity backed firms have higher leverage than other firms (Axelson,
Jenkinson, Strömberg, and Weisbach, 2013) and face lower marginal tax rates as a result of the debt tax shield
(Badertscher, Katz, and Olhoft Rego, 2009). Moreover, Jenkinson and Stucke (2011) document a robust relationship between tax savings and the size of takeover premia, while Kaplan (1989) shows that interest deductibility
benefits amount to up to 21% of the premium paid. A plausible reason for higher leverage in private equity
backed firms is that private equity firms face lower real costs of bankruptcy: Hotchkiss, Smith, and Strömberg
(2011) show that private equity backed firms tend to emerge from bankruptcy quicker than other types of firms.
Moreover, private equity firms repeatedly interact with banks to finance acquisitions across multiple markets.
Therefore, they have incentives to specialize in restructuring and in dealing with banks in the case of financial
distress because they can spread the costs of specialization across many markets (Norbäck, Persson, and Tåg,
2013).
3 Conflicts of interest between debt-holders and equity-holders are not present and random fixed costs are
realized before product market actions are determined. Hence, the optimal leverage choice will not affect product
market actions and profits because of equity-debtholder conflicts as in Brander and Lewis (1986) or because of
the presence of bankruptcy costs as in Brander and Lewis (1988).
2 One
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In section 3 we derive the conditions under which the debt tax shield does not distort ownership efficiency. First, we show that if both potential owners are similar in financial expertise but
differ in productivity then the debt tax shield will not distort ownership efficiency. The market
will allocate the assets to the owner that makes the highest productive use of the assets even in
the presence of a debt tax shield and this is also the owner that is preferred from a total welfare
perspective.
Second, we show that if both potential owners can make equally productive use of the assets
but they differ in financial expertise, the market will allocate the assets to the correct owner
from a total welfare perspective only if financial expertise leads to lower expected bankruptcy
costs. Intuitively, firms use leverage to minimize the tax burden by balancing the benefits of
tax savings from the debt tax shield with the costs in case of bankruptcy. Tax payments are
simply transfers between agents, so only expected bankruptcy costs have an effect on total
welfare. Thus, firms with high financial expertise may choose to increase leverage so much that
expected bankruptcy costs increase despite that they have lower real bankruptcy costs. They
are willing to increase expected bankruptcy costs because of the tax savings of leverage. Thus,
when we are in a situation in which financial expertise lowers expected bankruptcy costs and
productivity differences between owner types are small, the debt tax shield does not distort
ownership efficiency.
Finally, we also show that when the market allocates the target to an owner with relatively
higher financial expertise but relatively lower productivity we can, under some conditions, have
two negative effects on expected welfare from a debt tax shield. First, expected welfare can
decline as expected bankruptcy costs increase due to higher leverage. Second, expected welfare
can decline because productivity is reduced as the owner with the lower productivity obtains
the assets (also lowering expected consumer surplus).
Our paper contributions to two strands of literature. First, our paper relates to the literature
on taxation and ownership efficiency, which has proposed the concept of Capital Ownership
Neutrality. In informal work, Desai and Hines (2004) argues that in a perfect competition
framework with ownership asymmetries, tax rules should be set up such that assets end up
with the buyer who has the highest reservation price in the absence of tax differences (see also
Devereux (2008)). This concept has been formalized in various setting by, among others, Becker
and Fuest (2009), Norbäck, Persson, and Vlachos (2009), Becker and Fuest (2010), Schindler
and Schjelderup (2012), and Haufler and Runkel (2012). Our paper contributes by detailing the
conditions under which Capital Ownership Neutrality holds with respect to the allocation of
assets in mergers and acquisitions in the presence of a debt tax shield.4
Second, by building on the trade-off theory model for capital structure choice and casting it in
a mergers and acquisitions setting our model relates to the finance literature on the tax benefits
of debt. Models of how capital structure decisions interact with the optimal scope of the firm
are related, but these do not typically consider efficiency from a total welfare perspective.5 A
finance literature that does look at the total welfare effects of leverage exists (see, e.g. Kiyotaki
and Moore (1997), Shleifer and Vishny (1992), He and Matvos (2012) , Almazan, de Motta, and
Titman (2012) and the survey in de Mooij (2011)), but this literature has not studied leverage
and asset allocations in mergers and acquisitions. Our paper does this and thus contributes
by presenting conditions under which leverage can affect total welfare through mergers and
acquisitions.
4 In relation to Becker and Fuest (2010), Becker and Fuest (2009), Haufler and Runkel (2012) and Schindler
and Schjelderup (2012), our model explicitly accounts for how buyers’ valuations of target firms depend on the
debt tax shield and firms’ optimal leverage decisions. And by studying endogenous ownership, our approach
explicitly allows for firms to be acquired through competitive auctions. In contrast to Norbäck et al. (2009) we
allow for deductions related to the debt tax shield and we explicitly model optimal leverage using a trade-off
theory model from the finance literature. There is also a related literature on cross-border acquisitions and taxes
that abstracts from the ownership efficiency asymmetries and tax shields of debt, see, for example, Gordon and
Bovenberg (1996), Haufler and Schulte (2007), Egger, Eggert, Keuschnigg, and Winner (2010), and Becker and
Fuest (2011)
5 See Leland (2007) or the surveys in Myers (1990), Graham (2006). That is also the case of models that
study how financial structures affects product markets. See, for example, Brander and Lewis (1986), Cestone and
Fumagalli (2005), Banal-Estanol and Ottaviani (2006), and Chang, Chen, Chou, and Huang (2015).
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Stage 1

Stage 2

• Firms i and p bid for t’s
assets.

Stage 3

• Winning owner
sets leverage D.

• The acquisition price S
and the ownership
structure is determined.

• Fixed costs f are
revealed.
• Firm produces and
profits are realized.
• Debt and equity holders
are repaid. Bankruptcy
costs Bl are realized.
• Tax payments are made.

Figure 1: The timing of the game we analyze.
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The Model

We begin with setting up and solving the model, showing how endogenous leverage choices in
the presence of a debt tax shield feed back into the equilibrium ownership structure determined
in the acquisition auction.

2.1

Setup

The timing of the game is described in Figure 1. A firm called the target, t, has assets needed
for production in a monopoly industry. In stage one, t’s assets are up for sale through a first
price perfect information auction. The bidders in this auction are firms of type i or p who
are not currently present in the industry. The productivity parameter γl > 0 correspond to
how efficiently an owner l ∈ {i, p} can use t’s assets to produce output in the product market.
Firms also differ in their financial expertise, that is, in how well they can handle financial
distress. We capture this through the parameter Bl which measures the real bankruptcy costs
incurred if the firm defaults on debt payments. The bankruptcy costs captures the long and
complicated bankruptcy process that imposes costs on the firm and its investors. There are
both direct and indirect costs. The direct costs include administrative and court cost, legal and
advisory fees, time and resources spent by management and creditors dealing with bankruptcy,
and mismanagement by judges (blocking/delaying non-routine expenditures). The indirect costs
include loss of intangible assets (brand name and reputation), loss of customer confidence, key
employees and suppliers, and fire sales of assets. Our model is meant to capture that firms
bidding for assets up for sale may differ substantially in the magnitude of these costs related to
financial distress (Bl ), but that they also differ substantially in how productively they can make
use of the assets they acquire (γl ).
The set of bidders in the auction is J = {i1 , i2 , .., in , p1 , p2 , .., pm }, where the first n ≥ 2
entries refer to the n number of symmetric i:s and the final m ≥ 2 entries to the m number of
symmetric p:s. The set of potential owners of t’s assets are L = J , where l ∈ L is an element.
The winner in the auction, l, pays an acquisition price of S and obtains t’s assets (and can thus
produce in stage three).
In stage two, the owner l decides on debt by setting D, which is a (fully deductible) debt
repayment that must be made in stage three.6 The owner of the firm uses debt for tax planing
purposes and trades off the tax benefits of leverage with expected bankruptcy costs in case of
default. Financial markets are competitive, the risk free interest rate is zero, and debt contracts
cannot be renegotiated.
In stage three, product market actions x are determined, profits are realized, debts are repaid,
and tax payments are made. At this stage, firm also faces a (deductible) fixed cost of f with
H(f ) ∈ [0, f max ] and the probability density function h(f ). Events unfold as follows in this stage.
6 We assume away any conflicts of interest between debt-holders and equity holders (Jensen and Meckling,
1976).
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First, the fixed cost f is revealed. Then product market actions are determined, fixed costs paid,
and profits realized.7 Second, debt repayments D are made. If debt repayments exceed product
market profits net of fixed costs, the firm defaults and incurs a real fixed bankruptcy cost of Bl .
For simplicity, t’s owners pay no taxes on the acquisition price and no capital gains or dividend
taxes are paid by owner l. The only tax payments made are thus corporate (or profit) taxes net
of deductions in case the firm does not default.
In what follows, we solve this game through backwards induction.

2.2

Stage 3: The Product Market

Events in this stage unfold as follows. First, the fixed cost f is revealed. Second, product
market actions are determined, fixed costs paid, and profits realized. Finally, debt repayments
D are made. If debt repayments are lower than product market profits net of fixed costs,
π(x, l) − f > D, the firm pays a tax payment τ (π(x, l) − f − D). If debt repayments exceed
product market profits net of fixed costs, π(x, l) − f < D, the firm defaults and incurs a real
fixed bankruptcy cost of Bl . Finally, the firm decides whether to produce or not (f needs to be
paid only if production generates net positive value) and on what the optimal output is. We
first analyze product market actions under no default, then product market actions in case the
firm defaults.
No default. This occurs when the realization of operating fixed cost is f ∈ [0, π(x, l) − D).
This gives equity value E(x, D, l) = (1 − τ ) [π(x, l) − f − D] and a debt value of D. Thus the
value of the firm is
V (x, D, l) = E(x, D, l) + D
= (1 − τ )[π(x, l) − f ] + τ D.

(1)

The optimal action, which could be setting a price or a quantity, is then given from the condition
π(x∗ , l) ≥ π(x, l).

(2)

Taxes do not appear in this expression, so they do not distort the optimal product market action,
which we assume to be strictly positive x∗ (l) > 0. From (2), we can define π(l) = π(x∗ (l), l) as
the reduced-form product market profit and V (D, l) = (1 − τ ) [π(l)−f ]+τ D as the reduced-form
value of the firm.
Default. Default occurs when the realization of operating fixed cost is f ∈ [π(x, l) − D, f max ].
This gives an equity value of E = 0 and a debt value of D(x, l) = π(x, l) − f − Bl < D. The
value of the firm is thus
V (x, l) = π(x, l) − f − Bl .
(3)
It follows that the optimal product market action x∗ (l) is still given from (2). The firm will not
supply the good if the reduced-form profit π(l) = π(x∗ (l), l) at x∗ (l) > 0 is smaller than the
operating fixed cost, f . If this happens, the firm only pays the bankruptcy cost, Bl , but does
not supply the good, x∗ (l) = 0. The real bankruptcy costs Bl has to be paid even if the firm
does not produce, since promised debt payments D cannot be repaid without any profits.
The above two paragraphs allow us to state the value of the firm as a function of leverage D
and ownership l for the various outcomes of the fixed cost f :

 (1 − τ ) [π(l) − f ] + τ D, for f ∈ [0, π(l) − D)
π(l) − f − Bl , for f ∈ [π(l) − D, π(l)).
V (D, l) =
(4)

−Bl , for f ∈ [π(l), f max )
7 To keep the setup simple, fixed costs are realized before product market actions are determined. If product
market actions are set before f is realized, they will depend on taxes and debt levels. However, due to the
envelope theorem, the optimal debt level and acquisition price will not be affected.
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This expression is illustrated in Figure 2(i). The first segment shows the equity and debt value
of the firm when the realized fixed cost value is so low that no default occurs. When realized
fixed cost becomes so high that π(l) − f < D, default occurs and the bankruptcy cost Bl is
incurred. Therefore the value of the firm curve jumps down to π(l) − f − Bl . No taxes are paid
in this interval since debt payments are tax deductible. Since π(l) − f > 0, the firm will continue
to produce even though π(l) − f − Bl < 0. At higher realized fixed cost π(l) − f > 0, the firm
will stop producing (setting x∗ (l) = 0) and then only incur the bankruptcy cost Bl .
For later use, let us now also specify in detail how productivity γ affects product market
profits and consumer surplus.
12
Assumption 1 Increased productivity γ leads to higher product market profits dπ(l)/dγl > 0
and higher consumer surplus ∂CS(l)/∂γ > 0, with CS(l) = CS(x∗ (l)).
Consumer surplus is increasing in productivity γ as a more efficient owner will quote lower
prices (∂CS(l)/∂γ > 0). Assuming simple monopoly pricing, increasing efficiency will also
increase the sum of consumer surplus and product market profits since consumers will benefit
from higher efficiency through lower prices.
Example 1 Assume that the inverse demand is linear, Pl = a − xl , and that production of a
5

unit of the good requires 1/γl bundles of inputs where the cost of a bundle is c. γl is then the
productivity of a firm of type l. With a marginal cost of cl = c/γl the reduced-form product
2
market profit is π(l) = [x∗ (l)] > CS(l) = (1/2)π(l), where x∗ (l) = (1/2)[a − c/γl ]. The
consumer surplus does not depend on leverage since the firm will produce the good as long as
π(l) > f . Thus, CS(l) > 0 holds for π(l) > f , whereas CS(l) = 0 holds for π(l) < f since the
action x∗ (l) = 0 associated with close down implies that the good or service is not produced.

2.3

Stage 2: Leverage Choice

In stage two, the debt level of the firm D is set by owner l to maximize the expected firm value
V̄ (l, D): D∗ (l) = arg maxD V̄ (l, D). Suppose first that the leverage chosen is strictly positive
(D∗ (l) > 0). Making use of equation (4), the value of the firm is
π(l)−D
Z

{(1 − τ )[π(l) − f ] + τ D}h(f )df +

V̄ (D, l) =
0

fZmax

π(l)
Z

{π(l) − f − Bl } h(f )df −
π(l)−D

Bl h(f )df.

(5)

π(l)

As illustrated in Figure 2(i) the first term captures the expected value of the firm from the sum
of the equity and debt value to owner l in case the firm does not default. In Figure 2(ii), which
shows the marginal distribution of operating fixed costs h(f ), the firm is not in the default state
for fixed costs below the the product market profit net of debt, f < π(l) − D. The second
term is expected value of the firm in terms of debt value when it defaults but does not close
down: 0 < π(l) − f − Bl < D. The third term shows the expected bankruptcy cost when
the firm closes down under default: in this region the reduced-form product market profits
do not cover the operating fixed cost (π(l) < f ). Assuming that the second order condition,
−τc H 0 (·) + Bl h0 (·) < 0, is satisfied, the optimal debt level D∗ (l) is given from:
τ H(π(l) − D∗ (l))) = Bl h(π(l) − D∗ (l))).
{z
} |
{z
}
|
MB

(6)

MC

This equation illustrates that the marginal benefit of leverage (MB) is the reduced expected
corporate tax payments, τ H(π(l) − D∗ (l))), whereas the marginal cost (MC) is the increase
expected real bankruptcy costs, Bl h(π(l) − D∗ (l))).8 Put differently, a one unit increase in
debt gives τ units in tax reduction for all realizations of f for which the firm does not default.
This occurs with probability H(π(l) − D∗ (l))). At the same time, a one unit increase in debt
also increases the probability of bankruptcy with h(π(l) − D∗ (l))) in which case the firm has
to pay a bankruptcy cost Bl from not being able to fully repay debt D. Optimal leverage thus
balances the marginal expected tax gains from the debt tax shield against the marginal expected
bankruptcy costs. Thus, the presence of a debt tax shield is the only reason for positive leverage
in the model.
To see how optimal leverage and firm value are affected by changes in the exogenous parameters γl and Bl , define the reduced-form value of the firm as V̄ (l) ≡ V̄ (l, D∗ (l)). We have the
following Lemma.
Lemma 1 Optimal leverage and firm value is increasing in γl and decreasing in Bl :
πγ0 l (l)

> 0,

dD ∗ (l)
dBl

=

h(.)
Bl h0 (.)−τ h(.)

< 0,

dV̄ (l)
dγl

> 0 and

dV̄ (l)
dBl

dD ∗ (l)
dγl

=

< 0.

Optimal leverage increases in productivity γl because γl increases product market profits.
At an unchanged leverage, the firm faces a lower bankruptcy risk which enables it to increase
8 To

obtain this first order condition, recall that the general Leibniz integral rule states
R b(x) d
db(x)
da(x)
f
(b(x),
x) − dx f (a(x), x) + a(x) dx
f (y, x)dy.
dx
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d
dx

R b(x)
a(x)

f (y, x)dy =

its debt level. Optimal leverage decreases in bankruptcy costs Bl because the marginal cost of
leverage increases when bankruptcy becomes more expensive. To see that total firm value is
increasing in γl , use of the envelope theorem shows that
∂ V̄ (l)
dV̄ (l)
=
dγl
∂dγl
∗
π(l)−D
Z (l)

(1 −

=

τ )πγ0 (l)h(f )df

π(l)
Z
π(l)−D ∗ (l)

0

|

{z

}

Increase in profit when no default

+

πγ0 (l)h(f )df

+

πγ0 Bl h(π(l) − D∗ (l))
{z
}
|

|

{z

}

Increase in profit when default

> 0.

(7)

Lower bankruptcy cost from less likely bankruptcy

This expression underscores that the expected value of the firm increases in γl for two reasons.
First, reduced product market profits increase in productivity as long as the firm does not close
down. Second, by increasing the product market profit, a higher γl also reduces the risk of
default and therefore reduces expected bankruptcy costs. We can also use the envelope theorem
to show the last part of the lemma:


dV̄ (l)
∂ V̄ (l)
< 0.
(8)
=
=−
1 − H(π(l) − D∗ (l))
{z
}
|
dBl
∂Bl
Increase in expected bankruptcy costs

When Bl increases, expected firm value decreases because total expected bankruptcy costs increase. This increase occurs for all states in which the firm cannot repay its debt.
The above arguments presumed that optimal leverage was set to be strictly positive. But
because the bankruptcy costs Bl are only incurred when debt repayment promises are made, it
is plausible that the firm may not want to avoid taxes by using debt because the gain does not
justify the risk of incurring bankruptcy costs Bl . Specifically, we may have V̄ (l) ≡ V̄ (l, D∗ (l)) >
V̄ (l, 0). From (5), it is possible to show that using debt to lower tax payments is optimal if
∗
(l))
Bl < τ H(π(l))−H(π(l)−D
. To make the analysis interesting we will, in the remainder of the
1−H(π(l)−D ∗ (l))
analysis, assume that this condition holds. It is always fulfilled when the tax rate is sufficiently
high and/or the bankruptcy cost Bl is not too high.
Note that we here for simplicity have followed the set-up of a standard finance trade-off
theory model for capital structure choice (see e.g. Bradley et al. (1983)) where both the interest
and principal is tax deductible. In most jurisdictions only the interest would be tax deductible.
Changing the set-up to such a setting would complicate the analysis but we conjecture that it
would not change our results.

2.4

Stage 1: The Acquisition Auction

The acquisition process in stage one is depicted as an auction where owner types i and p simultaneously post bids. Everyone announces a bid, bj , which is either accepted or rejected by t.
Following the announcement of bids, t’s assets are sold to the highest bidder. If there is more
than one bidder with a highest bid, each obtains the assets with equal probability. The acquisition is solved for Nash equilibria in undominated pure strategies. There is a smallest amount 
chosen such that all inequalities are preserved if  is added or subtracted.
To solve the auction and determine bids, we need to determine the valuations of the bidders
for obtaining the assets. To aid in this, we introduce the net gain function ∆l (S) = v(l) − S
which defines the net gain for a bidder of type l if the acquisition price is S. The maximum
willingness to pay for l is vl ≡ max S, s.t ∆l (S) ≥ 0. This gives
vl = V̄ (l)

(9)

Given the valuations vl we can now solve the auction for t’s assets and determine the equilibrium
7

ownership structure and acquisition price.
Lemma 2 The equilibrium ownership structure l∗ and the acquisition price S ∗ are described in
Table 1.
Ineq:

I1 :
I2 :

Definition:

Equilibrium

Acquisition

owner, l∗

price, S*:

vp > vi
vi > vp

p
i

:

vp
vi

Table 1: The equilibrium ownership structure and the acquisition price.

Proof. See the Appendix.
Intuitively, bidding competition ensures that all owner types i bid vi and all owner types
p bid vp . Lemma 2 then states that the assets end up with the owner that has the highest
valuation, equalling total expected firm value, and that this owner pays his or her full valuation.

3

When Does the Debt Tax Shield Distort Ownership Efficiency?

Let us now examine if the market solution of allocating ownership of the target firm coincides
with the socially efficient ownership. To proceed, we first complement the value of the expected
value of the firm V̄ (l) with the expected consumer surplus C̄S(l) and the expected tax revenues
received by the government T ¯(l). By direct calculation, C̄S(l) and T ¯(l) can be written as
C̄S(l) = CS(l)H(π(l)) and

(10)

∗

π(l)−D
Z (l)

τ [π(l) − f − D∗ (l)]h(f )df.

T̄ (l) =

(11)

0

Some further comparative statics results are also useful. First, we have that the expected
consumer surplus is strictly increasing in productivity γl , while it is unaffected by real bankruptcy
costs Bl . From (10):
dCS(l)
dC̄S(l)
=
· H(π(l)) + CS(l) · h(π(l)) · πγ0 l (l) > 0 and
dγl
dγl
(+)

(12)

dC̄S(l)
= 0.
dBl

(13)

(+)

Higher productivity increases expected consumer surplus from two effects. First, when the target
firm is more efficiently run this will benefit consumers by some combination of lower prices and
higher quality as seen in the first term in (12). Second, since productivity also increase the
product market profit in the target firm after an acquisition, default is less likely as higher fixed
costs can be sustained, increasing the range of fixed costs over which the market is served.
Second, tax revenues are not affected by productivity but are increasing in real bankruptcy
costs. From (11) we have
dT̄ (l)
= 0 and
dγl
dT̄ (l)
dD∗ (l)
= −τ
H(π(l) − D∗ (l)) > 0.
dBl
dBl
(−)

8

(14)
(15)

The intuition for why higher productivity does not affect expected tax revenues can be seen from
∗
Lemma 1 where dDdγl(l) = πγ0 l (l). Thus, any increase in profits stemming from higher productivity
results in an equal increase in leverage, leaving expected tax revenues unchanged. The increase
in tax revenues as a result of higher real bankruptcy costs can be seen as follows: An increase in
∗
(l)
the bankruptcy costs reduces optimal leverage from Lemma 1, dD
dBl < 0. Each dollar of lower
leverage then translates into τ dollars in tax revenues, for all realizations over which the firm
pays taxes, which occurs with the cumulative probability H(π(l) − D∗ (l)).

3.1

The Socially Efficient Allocation of Assets

Let us now formally define total welfare under ownership l. This is
W̄ (l) = C̄S(l) + T ¯(l) +
|{z}
| {z }
Consumers

S ∗ + V̄ (l) − S ∗ ,
|{z}
| {z }

Government Target

(16)

Acquirer

where C̄S(l) is the expected consumer surplus, T ¯(l) is the expected tax payment received by
the government, S ∗ is the surplus accruing the target, and V̄ (l) − S ∗ is the surplus of the
acquiring firm l. The acquirer’s surplus, V̄ (l) − S ∗ , will equal zero in equilibrium because
bidding competition drives up prices to S ∗ = vl = V (l). The acquisition price cancels out in
equation (16) because it is just a transfer between agents.
Hence, expected welfare W̄ (l) can be written as:
W̄ (l) = V̄ (l) + C̄S(l) + T ¯(l).

(17)

We then have the following definition.
Definition 2 Ownership efficiency holds if l∗ ≡ arg maxl V̄ (l) = lw ≡ arg maxl W̄ (l).
Thus, ownership efficiency (l∗ = lw ) prevails if the market mechanism in Lemma 2 allocates
the target firm to the firm type which gives the highest expected welfare.

3.2

Ownership Efficiency in the Presence of a Debt Tax Shield

The debt tax shield gives firms an incentive to take on leverage. Thus, in the absence of a debt
tax shield it directly follows that debt will be zero and the owner that makes the most productive
use of the assets (has the highest γ) will obtain the assets. In short, ownership efficiency always
arises without a tax shield of debt. Let us now examine the conditions under which the market
outcome in Lemma 2, which arises under a debt tax shield, achieves ownership efficiency.
Start from a situation where all potential acquirers are symmetric. Then, the two types of
firms are identical, with equal bankruptcy costs Bi = Bp and equal productivity γi = γp , which
implies that the two types of firms have identical valuations vi = V̄ (i) = vp = V̄ (p). Total welfare
must be the same under the two types of ownership, W̄ (i) = W̄ (p). The equilibrium ownership
is indeterminate, but (trivially) ownership efficient. Consider now the following comparative
statics.
Productivity. Suppose that one type of owner becomes more productive but both owner types
are still equal in financial expertise. Since the value of acquiring the target is monotonically
V̄ (l)
> 0, the owner with the highest productivity (γ)
increasing productivity from Equation 7, ddγ
l
will then obtain the target firm’s assets.
Higher productivity must also unambiguously increase total welfare. This is easily verified
from differentiating (17) in γl and using the results in (7), (12) and (14):
dW̄ (l)
dV̄ (l) dC̄S(l) dT̄ (l)
=
+
+
> 0.
dγl
dγl
dγl
dγl
(+)

(+)

We thus have the following proposition:
9

(=0)

(18)

Proposition 1 Suppose that both owners have equal financial expertise (Bi = Bl ). Then, ownership efficiency will hold in the presence of a debt tax shield.
Intuitively, if one owner experiences an increase in productivity (γl ), the market will allocate
the target firm to this owner. Since both owners are equal in financial expertise, the market
allocation is also the socially efficient allocation and ownership efficiency prevails.
Financial expertise. Now assume that both type of owners are equally productive (γi = γp ),
but financial expertise deteriorates for one type, that is, the real bankruptcy cost Bl increases for
one type. Since the value of acquiring the target is monotonically declining in real bankruptcy
V̄ (l)
< 0, the owner type with the lower real bankruptcy cost
costs the assets from Equation 8, ddB
l
will then obtain the target.
Will assigning the target to the owner with the lower real bankruptcy cost then lead to a
higher expected welfare? Differentiating expected total welfare W̄ (l) in Bl and using the results
in (8), (13) and (15) gives
dV̄ (l) dC̄S(l) dT̄ (l)
dW̄ (l)
+
+
=
dBl
dBl
dBl
dBl
(−)

(=0)

(+)

= − [1 − H(π(l) − D∗ (l))] − τ ·

dD∗ (l)
· H(π(l) − D∗ (l)).
dBl

(19)

Define B̄(l) = [1 − H(π(l) − D∗ (l))] Bl as the expected bankruptcy cost. Then, using the firstorder condition (6) to rewrite the second term in (19), we obtain
dW̄ (l)
=
dBl

− [1 − H(π(l) − D∗ (l))],
|
{z
}

Direct increase in expected bankruptcy costs (direct effect)

−Bl · h(π(l) − D∗ (l)) ·

dD∗ (l)
,
dBl

(20)

(−)

{z

|

}

Reduction in expected bankruptcy costs from lower debt (indirect effect)

=−

dB̄(l)
S 0.
dBl

(21)

Thus, the effect on total expected welfare from an increase in the real bankruptcy cost, is
(l)
dB̄(l)
simply given from its effect on the expected bankruptcy cost, i.e. dW̄
dBl = − dBl . In (20), the
first term then captures the direct increase in expected bankruptcy costs, which is simply the
probability of default. The second term, captures the indirect reduction in expected bankruptcy
costs that occurs from lower optimal debt as a result of higher Bl . Since these effects are of
opposite signs, we cannot a priory sign how the expected bankruptcy cost—and, hence, how
expected welfare W̄ (l)—will change from an increase in the real bankruptcy cost Bl .
(l)
The ambiguity in sign of dW̄
dBl in (21) thus stems from the balance of a negative direct cost
effect and a positive indirect effect (arising from lower debt). In contrast, (8) shows that firm
value V̄ (l) is only affected by the negative direct cost effect (the indirect effect from a change in
debt has only has a second-order effect from the envelope theorem). Hence, expected firm value
V̄ (l)
unambiguously declines in real bankruptcy costs, ddB
< 0.
l
Now, if the positive indirect effect from lower debt dominates the negative direct cost effect
B̄(l)
in (20), expected bankruptcy costs decline in real bankruptcy costs, ddB
< 0, which from
l
(l)
dB̄(l)
dV̄ (l)
(21) implies dW̄
dBl = − dBl > 0 > dBl . Social and private incentives are then misaligned:
while the socially optimal owner is the type with lower financial expertise (i.e. an owner with
a higher real bankruptcy cost, Bl ), the market will always assign the target to the owner with
better financial expertise (i.e. an owner with a lower real bankruptcy cost, Bl ). As we show in
Appendix A.2, this occurs because the tax savings from higher leverage will then outweigh the
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higher expected bankruptcy costs. In sum, firms use leverage to minimize the tax burden. This
has negative effects on social welfare only when the use of leverage to minimize the tax burden
is also accompanied by an increase in expected bankruptcy costs.
Proposition 2 Suppose that both owners are equally productive (γi = γp ). Then, ownership
efficiency will hold in the presence of a debt tax shield if expected bankruptcy costs are increasing
dB̄
> 0. That is if
in real bankruptcy costs: dB
l
1 − H(π(l) − D∗ (l)) > −Bl · h(π(l) − D∗ (l)) ·
|
{z
}
|
{z
Direct effect
Indirect effect

dD∗ (l)
.
dBl
}

(22)

Under Proposition 2 the market is ownership efficient: it will allocate the target firm to the
owner with better financial expertise (i.e. the owner with the lower real bankruptcy cost Bl )
and this will lead to a higher expected welfare. Ownership efficiency holds when the expected
B̄(l)
> 0.
bankruptcy costs increase in real bankruptcy cost, ddB
l
To obtain an intuition for when this is likely to hold, note that it will hold when the direct
effect dominates the indirect effect in (22). Since the direct effect is simply the probability of
default, ownership efficiency is more likely to hold when the firm takes on more debt. Now, since
the only reason for firms to be leveraged in this model is the debt tax shield, we would predict
that ownership efficiency will hold when the firm is subject to a high tax rate, τ . This—somewhat
counter-intuitive result—can be illustrated making use of the uniform distribution:9
Corollary 1 Suppose that the probability density function h(f ) is uniformly distributed over its
support [0, f max ]. Then, ownership efficiency will hold in the presence of a debt tax shield if the
l
tax rate is sufficiently high, τ > 2 f B
max .
Summing up, firms use leverage to minimize the tax burden. This has negative effects on
welfare only when the use of leverage to minimize the tax burden—in combination with better
financial expertise—is accompanied by an increase in expected bankruptcy costs. Better financial
expertise then drives up the value of an acquisition as the expected tax reduction from higher
leverage dominates higher expected bankruptcy costs. If on the other hand, better financial
expertise leads to decrease in the expected bankruptcy cost, social and private interests are
aligned.
Let us end with a remark on the situation when financial expertise (Bl ) can substitute for
productivity (γl ). Again assume that productivity and financial expertise are initially the same
for the two types. Suppose that we increase financial expertise for one type (i.e. dBl < 0) while
simultaneously decreasing productivity of this type (dγl < 0), but in such a way that firm value
still increases:
dV̄ (l)
dV̄ (l)
dV̄ (l) =
· dBl +
· dγl > 0.
(23)
dB
dγ
| {z l }
| {zl }
−

+

where we have used (7) and (8). Then, we know that the market from Lemma 2 will allocate the
target to the the firm with better financial expertise (the owner with lower Bl ). Furthermore,
(l)
=
suppose that the expected bankruptcy costs decrease in real bankruptcy cost, i.e. dW̄
dBl
B̄(l)
− ddB
> 0 (Condition 22 does not hold). Then:
l

dW̄ (l) =

dW̄ (l)
dW̄ (l)
· dBl +
· dγl < 0.
dBl
dγ
| {z }
| {zl }
+

9 Under
dD ∗ (l)
dτ
dD ∗ (l)
dτ

=

(24)

+

reasonable conditions, a higher tax rate leads to increased debt. Differentiating (6) in τ and D, we get

τ ·h(π(l)−D ∗ (l))−Bl ·h0 (π(l)−D ∗ (l))
.
H(π(l)−D ∗ (l))

Given that h0 (π(l) − D∗ (l)) is small in absolute value, this ensures

> 0. This result holds with the uniform distribution since h(f ) = 1/f max .
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where we have used (18). Thus, when the market allocates the target to the owner with the
higher financial expertise but lower productivity we have two negative effects on expected welfare.
First, expected welfare declines as expected bankruptcy costs increase. Second, expected welfare
declines because productivity is reduced.10

4

Concluding Remarks

We develop a model for studying how the debt tax shield affects the ownership of corporate
assets in the market for corporate control when bidders differ in terms of how productively they
can make use of the corporate assets and in terms of their costs in case bankruptcy occurs.
We find that the debt tax shield need not always distort the ownership allocation of corporate assets. Assets end up with the socially preferred owner when differences in financial and
productive expertise between bidders is small and better financial expertise reduces expected
bankruptcy costs.
As regards to future research, our framework omits, but can be extended to include, differences in capital gains and divided taxation, inter-temporal effects of tax payments, tax loss carry
forwards, internal transfer policies for incumbent firms, dividend policy decisions and differences
between asset and share acquisitions. Additionally, it is well suited to incorporate limited product market competition among incumbent firms and a richer financial contracting environment
that goes beyond equity and debt contracts.

10 See

Appendix A.3 for details.
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APPENDIX
A

Proofs

A.1

Proof of Lemma 2

Note that bj ≥ max vl for l = {i,p} is a weakly dominated strategy, since no owner will post
a bid equal to or above its maximum valuation of obtaining the assets and t will accept a bid
iff bj > 0. Then, competition within owner groups means that the equilibrium acquisition price
must be vi −  and vp −  for i and p respectively (any j deviating to a bid vl − 2 will post
a losing bid and prefer to bid his or her maximum valuation instead). It then follows that an
owner of type p acquires the assets at price vp −  iff vp > vi and that i acquires the assets at
price vi −  iff vi > vp . To simplify, we ignore  in the equilibrium acquisition prices for the
remainder of the paper.

A.2

Bankruptcy costs and the envelope theorem

Suppose that private and social incentives are not aligned so the market solution will not produce
ownership efficiency. This holds when
dB̄(l)
dV̄ (l)
dW̄ (l)
=−
>0>
.
dBl
dBl
dBl

(25)

To proceed, define the expected profit net of taxes and bankruptcy costs:
π(l)
Z
Π̄(l) =
[π(l) − f ] h(f )df.

(26)

0

Using (26), the expected value of the firm V̄ (l) can then be written as
V̄ (l) = Π̄(l) − B̄(l) − T̄ (l).

(27)

Differentiating (27) in Bl we have
dV̄ (l)
=
dBl

−

dB̄(l)
dBl

−

dT̄ (l)
dBl

(−)

< 0,

(28)

(+)

| {z }

Increase in value from lower B̄(l)

where the fall in expected bankruptcy cost

dB̄(l)
dBl

| {z }

Decrease in value from higher T̄ (l)

< 0 is implied by (25), the increase in tax

V̄ (l)
payments
> 0 stems from (15), and fall in firm value ddB
< 0 is derived in (8).
l
Now, if firm value V̄ (l) falls when real bankruptcy cost Bl increase, the increase in firm value
B̄(l)
generated by the reduction in expected bankruptcy costs (− ddB
> 0) must be smaller than
l
dT̄ (l)
dBl

T̄ (l)
the reduction in firm value generated by the increase in tax payments ( ddB
> 0). But then it
l
follows that firm value V̄ (l) must increases in response to a reduction in real bankruptcy cost,
Bl . The associated decline in firm value from higher expected bankruptcy cost must then be
smaller than the associated increase in firm value from lower tax payments. Formally:

dV̄ (l)
·dBl =
dBl (−)

−

(−)

dB̄(l)
· dBl
dBl (−)

−

(−)

|

{z

dT̄ (l)
· dBl
dBl (−)
(+)

}

Decrease from higher exp bankruptcy costs
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|

{z

}

Increase from lower exp. tax payments

> 0. (29)

On a final note, we can also use (28) and (15) to verify (8):
dV̄ (l)
=
dBl

−

dB̄(l)
dBl

−

dT̄ (l)
dBl

(−)

(+)

| {z }

| {z }

Increase in value from lower B̄(l)

Decrease in value from higher T̄ (l)

= − [1 − H(π(l) − D∗ (l))] − Bl · h(π(l) − D∗ (l)) ·

dD∗ (l)
dBl
(−)





 dD∗ (l)

− −τ
H(π(l) − D∗ (l))
dBl
(−)

= − [1 − H(π(l) − D∗ (l))] ,

(30)

where we have used (6) for the final step.

A.3

Expression (24)

Note that when (23) and (24) holds we can rewrite (24), remembering that dBl < 0 and dγl < 0,
as follows:
dW̄ (l) =

dV̄ (l)
dV̄ (l)
· dBl +
· dγl +
dBl
dγl
| {z }
| {z }
−

|

+

{z

}

dV̄ (l)>0

dC̄S(l)
dC̄S(l)
· dBl +
· dγl +
dBl
dγl
| {z }
| {z }
=0

|

+

{z

}

dC̄S(l)<0

dT̄ (l)
dT̄ (l)
· dBl +
· dγl
dBl
dγl
| {z }
| {z }
+

|

+

{z

dT̄ (l)<0

<0

}
(31)

where we have used (12)-(15). From (31), it thus follows that if dW̄ (l) < 0 and dV̄ (l) > 0, we
have that dC̄S(l) < 0 and dT̄ (l) < 0. That is the reduction in expected welfare is associated
with lower expected consumer surplus and lower expected tax payments.
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