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Abstract

This paper analyses tax competition and tax coordination in a model where capital flows
occur in the form of mergers and acquisitions, rather than greenfield investment. In this
framework, we show that differences in residence based taxes do not necessarily distort
international ownership patterns. Moreover, tax competition yields globally efficient levels of
source based corporate income taxes if residence based taxes on capital income are absent. In
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income taxes are inefficiently high. The widespread view that tax coordination is less urgent
if residence based taxes are available may therefore be misguided.
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1 Introduction

One of the most powerful theorems in the literature on international taxation
and capital allocation is that residence based taxation is superior to source based
taxation. As a consequence, models analysing optimal tax policy strategies under
source based tax competition usually assume that residence based taxes are not
available. However, most of these models are based on the implicit assumption that
investment takes the form of greenfield investment. This neglects that a large part
of international capital flows takes the form of mergers and acquisitions (M&A).
Since recent contributions claim that taking into account M&A investment does
lead to substantial changes in the efficiency properties of taxation, see e.g. Desai &
Hines (2004) and Becker & Fuest (2008, forthcoming), it is important to investigate
the role of residence based taxation in a model where investment takes the form
of M&A.

The purpose of this paper is to develop a simple model which may serve as
an equivalent to the standard framework for tax competition based on greenfield
investment, i.e. the reallocation of real capital instead of ownership. We consider
a world with two countries, where domestic investors may either acquire existing
firms at home and abroad or buy bonds in the international credit market. M&A
investment is driven by synergies. In this framework, we explore the impact of
source and residence based capital income taxes.

A first important finding of our analysis is that international differences in res-
idence based taxation do not necessarily distort ownership patterns. Secondly, we
show that, if investment takes the form of M&A instead of greenfield, the role of
source and residence based taxes for international tax competition and coordina-
tion is different. In the baseline version of our model, the equilibrium corporate
tax levels emerging under tax competition are globally optimal if residence based
taxes on dividends are zero. There is no role for welfare enhancing tax coordina-
tion. In contrast, if residence based dividend taxes exist, tax competition yields
inefficiently high level of corporate tax rates. The reason is that corporate taxation
affects neighbouring countries negatively through two different channels. Corpor-
ate taxation of the host country reduces the tax base for residence based dividend

taxation, and corporate taxation of the residence country reduces the price the



acquirer is willing to pay for the target firm and, thus, decreases national income
of the host country. Residence based taxes on interest income and dividends have
complex external effects on the neighbouring countries’ welfare levels as well. These
effects are often ambiguous in sign and differ substantially between the residence
and the host country. To deal with complexities arising due to the asymmetry of
tax competition equilibria in our model, we consider a specific type of coordina-
tion experiment, which holds the relative tax burden on capital income in the two
countries constant. We show that, firstly, a coordinated increase in residence based
taxes on interest income only redistributes income across jurisdictions; welfare ef-
fects only emerge if the preferences for public goods differ. Secondly, dividend
taxes can be shown to be inefficiently low if asymmetries between countries are
small. Our results stand in sharp contrast to the existing tax competition liter-
ature where tax competition with source based taxes usually leads to inefficient
equilibria, and international tax coordination is required to implement the globally
optimal tax policy. In these models, the need for tax coordination is weakened and
may even vanish if residence based taxes are available.

For purpose of presentational clarity and comparison with the standard case
of greenfield investment, we focus on the polar case where investment consists ex-
clusively of mergers and acquisitions. This implies the assumption that the stock
of real capital (the existing target firms in our model) is constant and given. As
we show in Becker & Fuest (2008), considering greenfield investment and M&A
simultaneously adds some complexity and requires a number of assumptions which
themselves limit the analytic scope with regard to tax effects on M&A. This is why
we choose to analyse the pure case of M&A only in this paper. The assumption
that there is no greenfield investment drives the efficiency result for the tax com-
petition equilibrium with source based taxes only. Given this, in terms of policy
conclusions, it would be inappropriate to question the potential for welfare enhan-
cing coordination of source based taxes. But our findings do challenge the view
that implementing residence based taxation may be a substitute for coordination.

In the literature, the issues of capital mobility and tax competition have been
studied intensively, see Fuest, Huber & Mintz (2005) for a recent survey. A broad
and still growing empirical literature on the impact of taxes on investment and

capital flows is surveyed by Devereux (2007). However, as noted above, these



contributions usually assume that investment takes the form of greenfield invest-
ment. The literature dealing with the impact of taxes on M&A is much smaller.
In an early contribution, Devereux (1990) points out that tax distortions to own-
ership may be important if capital productivity depends on ownership. Gordon &
Bovenberg (1996) as well as Fuest & Huber (2004) analyse tax policy strategies in
models where firms may be sold to foreign investors. But they do not consider tax
competition or tax coordination. Desai & Hines (2004) argue that U.S. taxation
of foreign source income is likely to distort ownership patterns and to put U.S.
firms at a disadvantage when competing for foreign acquisitions. They propose to
exempt foreign source income from domestic taxation. In Becker & Fuest (forth-
coming), we analyse this argument and show that exemption is an appropriate
policy choice when ownership advantage is a public good within the firm, but is
dominated in welfare terms by a cross-border cash-flow tax system. In Becker and
Fuest (2008), we analyse tax competition in a model where M&A and greenfield
investment are alternative modes of entry and show that the existence of M&A
investment intensifies tax competition. However, this analysis does not include
residence based taxes. Haufler & Schulte (2007) consider tax incentives in a model
where M&A can take place within and across borders. They show that ownership
patterns are highly important for the welfare implications of tax policy choices.
From an empirical point of view, a number of contributions use the U.S. tax reform
in 1986 to explore the tax effects on M&A activity, see e.g. Auerbach & Slemrod
(1997).! Swenson (1994) explores the idea that effective tax increases in the U.S.
may induce investors located in countries with foreign tax credit regimes to take
over U.S. firms because the higher U.S. taxes may be credited against home coun-
try taxes, and finds robust evidence supporting the hypothesis. In a recent paper,
Huizinga & Voget (forthcoming) study the empirical impact of international taxa-
tion schemes on M&A activity. Among other things, they find that investors from
tax credit countries are less likely to take over foreign firms than investors from
countries where foreign profits are exempt from domestic taxation.

The remainder of the paper is set up as follows. In section 2, we present the

model and derive the main results. In section 3, we consider some extensions.

!See also Scholes & Wolfson (1990) and Collins, Kemsley & Shackelford (1995). Empirical
evidence on non-tax aspects of mé&a activity is reported in Andrade, Mitchell & Stafford (2001).



Section 4 discusses how the results relate to the literature and section 5 concludes.

2 The model

We consider a world consisting of two countries, domestic and foreign. Each coun-
try is inhabited by a large number of households. For notational convenience, their
number per country is normalized to unity. Households live for two periods. The
utility of the representative domestic household is given by W = U(Cy, Cy)+ H(G)
where C] and C are consumption in the first and the second period, U (Cy, Cy) is
private utility and H(G) is utility from the provision of a public consumption good
G in period 2. For private utility, we assume U (Cy,Cy) = u(Cy) + Cy, where the
subutility function u(.) is strictly concave, with ' > 0, v” < 0. This utility func-
tion implies that income effects on first period consumption are zero, so that the
interest elasticity of savings is strictly positive.? Accordingly, the utility function
of the foreign representative household is denoted by W* = u*(CY) + C5 + H*(G*).
The asterisk denotes the foreign country. In period 1, the domestic and the for-
eign household have a given endowment of £ and F* units of a numeraire good,
respectively. Households may borrow or lend in the international capital market
at the interest rate r.3

In addition, the domestic household owns m existing and immobile firms op-
erating in the domestic country. Without a change in ownership, the after tax
profit earned by each domestic firm in period 2 is given by (1 — 7), where 7 is the
domestic corporate income tax. Accordingly, the foreign household owns m* firms
operating in the foreign country with an after-tax profit of £*(1 — 7*), where 7* is
the foreign corporate income tax.

The domestic household considers acquisitions of firms in the domestic and in
the foreign country. To keep the model as simple as possible, we assume that the

representative household in the foreign household does not consider acquisitions.

2This assumption is not critical but simplifies the exposition.

3The seminal contributions by Richman (1963) and Feldstein & Hartman (1979) assume that
domestic households only invest in the multinational firm’s equity. A portfolio capital market is
absent in these models. It is straightforward to show, however, that our results also hold if there
is no portfolio capital market in our model. A formal derivation is available from the authors
upon request.



This asymmetry simplifies the exposition but also implies some complexities which
are discussed in sections 3.3 to 3.5.

If an existing domestic target firm is acquired by the domestic household, the
change of ownership does not imply a relocation of real capital. But the ownership
change does have a real economic effect in the form of synergies. This synergy in-
creases the second period cash flow of the domestic target firm by A. Equivalently,
if a foreign target firm is acquired, second period cash flow increases by A*. We
assume that each target firm is characterized by a specific synergy. More precisely,
we assume that each potential target firm draws a synergy A or A* from a uniform
distribution with support [A~, A*] and [A*~, A**], respectively. The distribution
functions are denoted by Q (A) and Q* (A*) and density functions are constant and
normalized to unity to ease notation. This synergy is the driving force for changes
in ownership in our model. The intuition behind this assumption is that the target
firm has some specific asset (like customer relations, patents, brand names) which
becomes more valuable in the hands of the acquirer. The value of these specific
assets differs across target firms. Alternatively, one may think of adjustment costs
which arise after the acquisition of a target firm. The lower the adjustment cost,
the higher the net synergy A or A*.

An important question which arises in this context is whether the overall num-
ber of acquisitions is limited by e.g. managerial capacity. In the baseline version of
our model, we assume that there is no limitation on the overall number of takeovers
which may take place. In section 3.6, we will consider the case where the num-
ber of feasible acquisitions is limited due to constrained management capacities or

convex transaction costs.

2.1 The market for M& A investment

The market for acquisitions works as follows. In period 1, all domestic and foreign
target firms draw a synergy A or A*. Then, the domestic household bids for
target firms. At this stage, the target firm specific synergy is common knowledge.
If the acquisition takes place, the acquirer has to pay the acquisition price P to
the vendor. In period 2, the acquirer receives the cash flow generated by the target

firm.



For the tax treatment of acquisitions, we make the following assumptions. The
revenue from selling firms is untaxed and investors cannot deduct acquisition costs
from the corporate tax base. This may be interpreted as a highly stylised way of
modelling acquisitions in the form of share deals, as opposed to asset deals. We thus
abstract from many complexities associated with the tax consequences of mergers
and acquisitions. These include e.g. capital gains taxes, the tax depreciation of
goodwill, the transfer of reserves, the use of loss carryforwards after ownership
changes and other specific tax law provisions of the national tax systems, some of
which are surveyed in Huizinga & Voget (forthcoming). We also abstract from tax
planning considerations like e.g. the financing of foreign acquisitions with debt
issued in high tax jursidictions to benefit from interest deductions.*

The domestic household’s willingness to pay for a domestic target firm j can
be determined as follows. If she acquires the firm, she pays the acquisition price
P(A;) in period 1. The payment of the acquisition price is financed by a reduction
of the household’s portfolio investment. The return on portfolio investment is
(1+7)(1—t) , where t is a residence based tax on income from portfolio investment.
In period 2, she receives the after tax cash flow (¢ + A) (1 — 7) (1 —6), where 0 is a
residence based tax on dividends. Given this, the highest aquisition price acquirers

are willing to pay is given by
1 +7r)A-1)P(A;) =(+4;)1—-7)(1—-0) (1)

Competition among acquirers will imply that the equilibrium price of acquisi-
tions will be given by P(A;) as defined by (1). Given this, under which circum-
stances will domestic vendors sell their firms? If they sell, they may invest the
proceeds in the market for portfolio capital or use them for consumption in period
1. Thus a domestic vendor will sell if the purchase price is equal to or larger than

the present value of the second period income in case the firm is not sold:
(1+7r)(1-t)P(Aj))>e(1—7)(1-9) (2)

Since P(A)), as defined in (1), is increasing in A;, we may conclude that all

4For a survey of evidence on international tax planning see Devereux (2007).



domestic target firms with A > A€ will be acquired while firms which offer lower
synergies will remain in the hands of their original owners. It follows from (1)
and (2) that the cut-off level A€ is simply given by A¢ = 0. This reflects that the
domestic tax system is neutral for domestic acquisitions in this model.

In the case of foreign target firms, the acquisition price is given by
(1+7r)(1—=t)P*(A}) = (5*—|—A;) (I—-7)(1-0) (3)
and the vendor is willing to sell if
I+ =t )P (A}) 2" (1—-77)(1—-07) (4)
This yields the cutoff value
A o K11__99*) (11_—;*) B 1] )

which implies A = A™(t*,t,0,0%), with 22 > 0, 28 < 0, 22° < 0 and
8A*C

55~ > 0. Note that the source based corporate income tax 7 does not affect the

number of acquisitions. The reason is that this tax is capitalized in the purchase

price - it always has to be paid, independent of who owns the firm. For residence
based taxes, things are different. An increase in t* reduces the number of border
crossing acquisitions because a lower return on portfolio investment increases the
value of target firms in the hands of the initial foreign owners. The reason is that
these firms offer a return in period 2 which is not subject to the tax on portfolio
income. Put differently, an increase in this tax reduces the discount rate of foreign
owners. For the same reason, an increase in t increases border crossing acquisitions.
A higher residence based tax on dividend income in the foreign country 6* leads to
more acquisitions because the acquirers are not subject to this tax. Accordingly,
a higher domestic dividend tax 6 reduces border crossing acquisitions.

Equation (5) allows to define conditions for ownership neutrality of the interna-
tional tax system. In the absence of taxes, (5) boils down to A = 0. Ownership
neutrality would require that this equation holds in the presence of taxes, too.

Source based taxes do not disturb ownership neutrality, as has been pointed out



in the literature (Devereux, 1990). But interestingly, residence based taxes do
not necessarily distort ownership neutrality either. For instance, if each country
taxes dividends and interest income at the same rate, ownership neutrality prevails
even if the tax rates differ across countries. The view that taxes on foreign source
dividends may violate ownership neutrality is based on the idea that an investor
from a country with high taxes will end up with a lower return on the acquisition
of a given firm than an investor from a low tax country. But this neglects that the
price an investor is willing to pay will also depend on the tax burden on alternat-
ive investments. If the tax on intererest income is also higher, this may neutralise
the higher dividend tax, and no ownership distortions arise. We may state these

results as

Proposition 1 Quwnership neutrality:
i) International differences in source based taxation do not distort ownership
allocation.
it) Ownership neutrality is compatible with international differences in resid-
p1-0 _ 1—t*

ence based capital income tax rates if T—5 = T

Proof. The proof directly follows from equation (5). =

2.2 The international credit market

How do changes in taxes and investment affect the international credit market?
Consider first the budget constraint of the domestic household. In the first period,
the household’s endowment £ may be used for consumption, credit market invest-
ment S or for the financing of acquisitions. Expenditures for financing domestic
acquistions are || AAC+ P(A)dA, but these expenditures flow back to the domestic
household in the same period because the domestic household owns these firms in

the first place. However, expenditures on acquisitions of foreign target firms, given

by
ATt * * * At (6* + A;) (1 - T*) (1 - 0) *
/ PHA)IA* = / oA (6)

do not flow back to the domestic households and therefore have to be financed

*C



in addition. The budget constraint in period 1 is thus given by

N
Ci—E—S— / PH(A)dA* (1)

In the second period, the household receives income from investment in the in-
ternational credit market and profit distributions from domestic and international

M&A investment. The budget constraint in the second period can be written as

AT

Cy = S(1+r)(1—t)+<m—/ dA)e(l—T)(l—Q) (8)

+/A+ e+ A)(1—7)(1 —e)dA+/N+ (£* + A) (1 — 7%) (1 — B)dA*

c *C

Optimal choice of S implies u/(Cy) = (14 1)(1 —t). The foreign household has

the following budget constraints

A+
Cr o= B -S4+ / PH(AY)dA" )

*C

*C

C; = S*(1+r)(1—-t)+ (m*—/A* dA*) e(l—-71)(1-6%) (10)

Optimal saving by the foreign household implies u*(C5) = (1 4 r)(1 — t*).

Equilibrium in the portfolio capital market requires that net lending equals net
borrowing which implies that net savings have to equal zero, S + S* = 0. The
two first order conditions for optimal savings and the credit market equilibrium
condition determine the equilibrium values of S, S*and r, for given taxes and a
given pattern of domestic and foreign acquisitions. How do taxes affect the capital

market equilibrium? Consider first the effect of tax changes on the interest rate r.

Lemma The equilibrium interest rate r is increasing in ¢ and ¢*. Changes in the

number or the prices of foreign acquisitions do not affect the interest rate r.

Proof. Totally differentiating v’ = (1 +r)(1 —¢) and u” = (1 4 r)(1 — ¢*) yields

dsS = —d [/M P*(A%)dA*| — %[dr(l — 1) — dt(1 +7)] (11)




and

ds* =d [/M PH(A%)AA"| — %[dru — ) —dt*(1+7)] (12)

Using dS + dS* = 0 and adding up yields

11 1
drz—[ L +Tdt*] (13)

,y u/l u*l/

with v = (1u—”t) _,_(11:*',5,*) < 0. This implies % >0, 5?; > 0,dr/d [fﬁ: P*(A*)dA*| =
0. m

The finding that a change in the expenditure of the domestic household on
foreign acquisitions does not affect the interest rate can be explained as follows.
Consider an increase in the number of foreign acquisitions. This implies that the
revenue from selling firms accruing to the foreign household in the first period in-
creases. The foreign household invests this additional cash flow in the international
credit market because, at a given interest rate, it is optimal to hold first period
consumption constant. The domestic household, in contrast, needs additional cash
to finance the acquisition and therefore reduces credit market investment by the
same amount. As a result, the interest rate remains constant. Effectively, the
domestic households borrow from the foreign households in order to buy assets
previously owned by these households. Lemma 1 also implies that the interest
rate would not be affected by changes in domestic or foreign corporate or dividend

tax rates.

3 Tax policy

Our main interest is to investigate the role of residence and source based taxes
in the case of uncoordinated tax policies and the scope for welfare enhancing tax
coordination. In our model, governments levy taxes mainly to finance the provision
of public consumption goods. But taxes also affect investment behaviour and,
therefore, acquisition prices and the interest rate. Countries may be interested to

change these prices in order to increase national income or to maximize welfare.

10



Public expenditure of the domestic country is given by

AT
me + / AdA

c

G=SA4+r)t+(r+0(1—71)) +9/N (" 4+ A") (1 — 1) dA™.

*C

(14)

The first term on the right hand side of (14) is revenue from the residence based
tax on interest income, the second term stands for revenue from taxing domestic
firms and the third term is revenue raised by the residence based tax on foreign

dividends. The public sector budget constraint of the foreign country is given by

A+

A+
G* =S (1+7r)t"+ (m* —/ dA*) e*[7*+9*(1—7*)]+7*/ (£* + A*) dA*.

*C *C

(15)

The budget constraint of the foreign government differs from that of the do-
mestic government in that there is no revenue from taxing dividends from firms
located in the domestic country and that the corporate tax partly falls on firms
owned by residents of the domestic country. However, as will be discussed further
below, taxing these firms at source will reduce the prices at which these firms
are acquired, so that the tax burden will ultimately be borne by residents of the
foreign country.

In the following, we start by considering the optimal policy choices with respect
to the source based corporate income tax and then turn to residence based taxes.
The objective of the analysis is to analyse the role of the different taxes under
tax competition and to investigate the scope for welfare enhancing tax coordin-
ation. Under tax competition, the domestic government sets its tax instruments
to maximise the welfare of the domestic household, W = u(Cy) + Cy + H(G),
and the foreign government maximizes the foreign household’s welfare, W* =
u*(CY) + C5 + H*(G*). Each country’s government takes as given the tax policy

of the other country. Tax coordination will be discussed further below.

11



3.1 Source based taxes

We start by considering the source based corporate income tax. The first order

condition for the optimal domestic corporate tax rate can be written as

AT
W _ me + / AdA

5 = H = 1)1 -90) =0 (16)

c

which implies that the marginal utility of public consumption equals the mar-
ginal utility of private consumption (H’ = 1). The reason is that the domestic tax
affects neither savings nor M&A investment. The factors driving the corporate tax
policy of the foreign country are slightly more complex. The first order condition

is given by

oW’ Y R e R
= —1)<m _/ dA)a(l—Q) (17)

*C

AxF AxF
*/ * * ) <€*+A*) (1_9) *
L H / (e + A") dA" — u / Ao A =0

*C

The first term on the right hand side of (17) represents the redistribution of
funds from foreign firms (first term) owned by foreign households to the foreign
government. The second term stands for the welfare effect of taxing firms owned
by the domestic household. The third term reflects that a higher corporate tax
reduces the acquisition prices received by foreign households who sell their firms
in period 1. Whether or not H* — 1 > 0 holds is ambiguous and depends on the

structure of residence based taxes.”

3.2 Residence based taxes

Governments may levy residence based taxes on the two types of investment income
in our model: dividends from firm ownership and interest income from credit

market investment. The first order condition for the optimal domestic tax on

5t is straightforward to show that a necessary and sufficient condition for H*' —1 > 0 to hold
is that the sum of the second and third term of (17) is negative. Using u* = (1+7) (1 —t*),
this is given if t* + (1 — t*) < ¢.

12



interest income can be written as

oW ATt
— = —(1+r)/ P* (A*) dA*
ot
oS OA* oW or
H' |(1 t— —0 (" + A ) (1 —7" —— =0 (18
vt | -0 v a2+ TES 0 ay
. . OP*(A* *(A* c
where we use H' = 1 derived from equation (16), L 8(t ) = Plﬂt ) and % =

0. The first term on the right hand side is negative and reflects that a higher
tax on credit market investment increases the willingness of domestic investors
to pay for the acquisition of foreign firms. This redistributes income from the
domestic economy to the foreign economy. The second term (in square brackets)
represents the impact of the portfolio adjustments triggered by the tax change
on the government budget. The increase in ¢ will induce households to increase
acquisitions and reduce credit market investment (or increase borrowing). Finally,
the last term on the right hand side captures the effect of an increasing interest

rate (as 2 > 0, as shown above) on welfare with

oW 85 ATt
=S (L) (1~ t)/ PH(A)dA" (19)
where we use 6P*8(TA*) = — Pz(fr*). Whether or not the domestic economy bene-

fits from an increase in the interest rate depends, among other things, on whether
it imports or exports capital.
How does the foreign country set its tax on interest income? The first order

condition for t* is given by

ow*

el (HY —1)S*(1+7r) (20)
y LOS* . o nwey OA* oW* or
+H" [(1+47r)t at*+(59(1 ) TA)(%* + ar%_o

6P;§*A ) — 0. The first term on the right hand side of (20) stands

for the welfare effect of shifting funds from the private to the public sector (as

where we use

long as H*¥ > 1). The second term describes the impact of tax induced portfolio

restructuring on the government budget. Essentially, fewer firms will be sold to

13



investors from the domestic country which implies that credit market investment
declines, so that revenue from the residence based tax on interest income decreases,
t00.® Decreasing foreign acquisitions are associated with an increased foreign rev-
enue from taxing dividends as more firms remain in foreign ownership and with a
decline in corporate tax revenue as long as the the marginal acquisition yields a
positive synergy, i.e. A* > 0. The effect of an increase in interest rates on foreign

welfare is given by

* * A*t
ag/ :S*(1+(H*’—1)t*)+H*’(1+r)t*aaS —(1—75*)/ PH(ADA® (21)
T T

*C

Consider next the tax on dividends. The first order condition for the optimal

domestic dividend tax can be written as

aA*C B

o0 =0

aagv _a _f>_(19+ r) / P (AY) dA*+H {(1 4 r)t% _9(e"+ A) (1= 7)
(22)

The first term on the right hand side of (22) is positive and reflects that the

dividend tax reduces the willingness of domestic investors to pay for foreign firms

*C

which reduces their price. The second term reflects the impact of the change in
the household’s portfolio structure on the government budget constraint. It turns
out that, at least for ¢ > 0, the optimal domestic dividend tax is unambiguously
positive, despite of H' = 1. The reason is that the government wants to strategic-
ally reduce acquisition prices and, if t > 0, gains from an increase in credit market
investment.

The foreign country’s optimal dividend tax policy is implied by

AR+
(m* - / dA*) e (1—1717")

0S5* * )% * * A %C OA*e o
89*+(€9(1—7)—7A ) 69*}_0 (23)

ow*

- H*/_l
e = =)

+H" {(1 + )t

The foreign government cannot use its dividend tax to strategically manipulate

6Tt cannot be excluded that the optimal tax ¢* is negative. In this case, a decline in S would
of course increase tax revenue net of subsidies.
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acquisition prices because acquisition prices are determined by the willingness to
pay of domestic investors and therefore do not depend on 6", see equation (3).
Thus, the optimal foreign dividend tax will depend on the scarcity of public relative
to private funds (H* — 1) and the impact of the portfolio restructurings caused by

a change in this tax on the government budget.

3.3 Coordination of source based taxes

Are tax policies emerging under tax competition optimal for the economy as a
whole? Or is there scope for welfare enhancing tax coordination? At a more
general level, is the need for tax coordination related to source or residence based
taxation? To answer these questions, we start by considering coordination of the
source based corporate income tax holding all other policy variables constant. As
the literature shows (see e.g. Bucovetsky, 1991), coordination experiments in an
asymmetric setting is a complex issue. Fortunately, these complexities can be dealt
with in our framework with regard to source based taxation. Here, our main result

is the following

Proposition 2 i) In the absence of residence based taxes on dividends (8 = 0),
there is no scope for welfare enhancing coordination of the source based corporate
income tax. Tax competition leads to nationally and globally optimal tax levels.
it) If dividend taxes are positive (0 > 0), a coordinated increase in source
based corporate income taxes, departing from the equilibrium without coordination,

decreases welfare.

Proof. We consider a coordinated marginal change in the domestic and the for-
eign corporate tax rates, departing from the equilibrium under tax competition
and holding all other policy instruments (¢, t*, § and 6%) constant. The change

in domestic welfare is dW = %—Vde + %dT*. Since the equilibrium under tax

competition implies %—VTV = 0, the welfare effect can be expressed as
oW At
dW = —dr* = —H'0 (" + A")dr” (24)
aT* A*c
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which equals zero for 6 = 0. Likewise, we can derive the effect on the welfare

of the foreign country as dW* = 8(};[7/_* dr=0. =

The result in proposition 2 may be explained as follows. Given that there is

only M&A investment and credit market investment in our model, international
capital flows do not involve a relocation of real capital from one country to another.
Moreover, the domestic household is not limited in the number of acquisitions. As
a consequence, the marginal synergy is zero, tax payments under the original owner
and the acquirer are equal and corporate tax rate changes have no impact on M&A
investment. If 6 > 0, corporate taxes are inefficiently high under tax competition,
i.e. a tax rate cut gives rise to positive fiscal externalities. This happens because
a cut in the foreign corporate tax rate increase the dividends after foreign taxes.
As a result, domestic tax revenue increases.

It is interesting to contrast the fiscal externalities arising in our model to the
fiscal externalities arising in models of tax competition with greenfield investment.
In the case of greenfield investment, a corporate tax rate cut in one country in-
creases capital demand in that country. Savings available for the creation of new
production facilities become scarcer, so that the interest rate increases. As a res-
ult of this, greenfield investment in other jurisdictions declines, and savings from
these jurisdictions flow to the jurisdiction which has reduced its tax rate. If these
jurisdictions levy a source based tax on the marginal greenfield investment, they
lose tax revenue. Therefore tax rate cuts give rise to negative fiscal externalities.
However, if they also levy a residence based tax on savings, the increase of the
interest rate caused by the tax cut in the other jurisdiction raises revenue from
the residence based tax on savings. This mitigates the negative fiscal externality
of corporate tax rate cuts. In so far, residence based taxes on capital income tend

to reduce the need for tax coordination.

3.4 Coordination of residence based taxes

In the previous section, we have shown that tax competition in source based cor-
porate taxes may effectively lead to efficient outcomes. We did so by showing that
a small increase in 7 and 7* holding all other policy instruments constant has no

welfare effect if # = 0 and has negative welfare effects if # > 0. In the following,
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we analyse an equivalent experiment for ¢t and t*.

To start, consider a small increase in the foreign tax rate t* on domestic welfare.

oW B AN oW or
o = HOE A A=) Zm+ 5 a0

(25)

9A° apPr(Ar)
S = 0 and e

household’s incentive to save and increases the present value of future income

where we used = 0. An increase in t* reduces the foreign
from firm profits and, thus, the minimum selling price for the marginal target
firm. As a consequence, acquisitions are reduced which decreases dividend tax
revenue (first term). Moreover, the interest rate is increased which affects the
domestic household’s welfare according to equation (19). If S < 0, then OW/0r
has an ambiguous sign.

Similarly, an increase in t affects foreign welfare by

oW 11—\ (27 OA* W™ O
at (+T)<1—t)/*c (ANIAHHT (0 (L= 77) = T A%) =5+ =5 = 5
(26)
where we have used aP;(tA*) = Pzg*). The first term captures the increase in

intramarginal acquisition prices in response to rising domestic income taxes. The
reason for this effect is that an increase in ¢ makes saving less attractive than
acquiring firms. This increases demand for target firms. The second term seizes
the change in tax revenue due to an increase in foreign acquisitions, 0A*¢/0t < 0.
Dividend tax revenue is reduced and corporate tax revenue is increased as long as
the marginal synergy A*¢ is positive. Finally, increasing interest rates (see Lemma)
affect welfare according to equation (21), which has an ambiguous sign.

Both externalities are ambiguous in sign. As mentioned above, tax coordination
in an asymmetric setting raises some complexities, as has been previously noted in
the tax competition literature, see e.g. Bucovetsky (1991). The main complexity
arising in our model is that a symmetric increase in tax rates, starting from an
asymmetric equilibrium, leads to a change in the relative tax prices of acquisitions,
see equation (5). For instance, increasing ¢ and ¢* by the same amount reduces
the cut-off level A®* (increases foreign acquisitions) if ¢ > ¢* and vice versa. This

effect on the relative tax price makes the coordination effects dependent on the
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(relative) size of the tax rates in the initial equilibrium. In general, coordination
effects then become ambiguous. There are two ways of dealing with this issue.
Firstly, we could add a second sector in which foreign households acquire target
firms to have a symmetric model with identical equilibrium tax rates. It is straight-
forward to show that our key results remain robust, but the notation becomes
much more cumbersome. Secondly, we may consider asymmetric tax coordination
experiments, i.e. coordinated tax increases which leave the relative tax prices
unaffected. In the following, we will pursue this second strategy, mainly to keep
the exposition simple.

Therefore, let both countries increase their tax rates such that the relative

1-t 1-t
1—t* 1—-t*

allocation of ownership (i.e. the number of acquisitions in each country) remains

tax price stays constant which requires dt = dt*. As a consequence, the
unaffected.

How do savings and the interest rate react to such a tax reform? It follows from
S+ 5% =0 that Z2dr+23dt + % dr + 22dt* = 0. With 28 = 12 98° — 1=

ot* u'” ? Or u*!

% = %, % = % and dt = 11_7* dt* = dt, it follows fl—’ti = i—f’; Domestic
i ; ds _ 908 4 9Sdr _ 14r _ 1-tl4r __ ; i

saving is affected by %= = 52 + 329 = 7 1 = 0. It is straightforward

to show that %= = 0 as well. The overall effect is then given by d (W + W*) =
) oW\ 17, (D OW*\ 1-t* 7
(B + %) di+ (G + %) =rdt or

d(W +W*)
dt

— (H" - H')S" G J_”;) (27)

We summarize this in

Proposition 3 Departing from the uncoordinated equilibrium, a coordinated in-
crease in t and t* which leaves the number of acquisitions in each country unaf-

fected, i.e. dt = 11::* dt*, increases welfare if HY — H' > 0 and S* = -5 > 0.

This proposition shows that a coordinated increase in ¢ and ¢* mainly redis-

tributes funds among the two jurisdictions.

3.5 Tax coordination in taxes on dividends

How do changes in dividend taxes affect the neighbour countries? Again, we start

with considering the effect of a small increase in the foreign policy parameter on
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domestic welfare, holding all other policy parameters constant.

ow oS OA*°

— =H'|(1 t -0+ A)(1—7") —— 2
e = H (L )t —0(+ A%) (1= ) O (28)
with 88A(;c = —¢* (ﬁ) (11__;) < 0. Increasing 6" reduces the minimum selling

price of the foreign owners and, thus, increases the number of foreign acquisitions.
This reduces domestic savings (or increases domestic borrowing) and thus decreases
revenue from interest income taxation. In addition, if there is a positive tax rate
on dividends, tax revenue from this source is increased. Note that #* has no impact
on the interest rate r.”

Now, consider the effect of a small increase in ¢ on foreign welfare.

oW () (=) AT
N / Pr(ATdA

*C

a5* * ()% * * A kC OA*¢
ae-l—(e@(l—T)—TA ) 50

+H" [(1 + )t (29)

Increasing 6 reduces the price the domestic investor is willing to pay for the
target firm. As a consequence, all purchase prices are reduced. In addition, rising
dividend taxes reduce the demand for foreign acquisitions and, thus, the need for
foreign savings. This reduces revenue from interest income taxation. Finally, the
decrease in foreign acquisitions increases foreign dividend tax revenue but reduces
corporate tax revenue if the marginal synergy is positive.

Again, both externalities have ambiguous signs. We therefore consider an ex-

periment equivalent to the one in the previous section. Let both countries increase

their dividend tax rates such that the relative dividend tax price 11_’661 stays con-
stant which requires dff = 11__99* d9* = df. Consequently, the number of foreign

acquisitions remains unaffected. The effect on global welfare is given by

dW+w+ o, 1= AT
W)~ —1)1_9[<m—/*c dA)a(l—r)]

L _1t)—(2 +r) / e (A%) dA” (30)

*C

Tt is straightforward to show that the externality on domestic welfare is positive if ¢t < 6.
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We summarize this in

Proposition 4 Departing from the uncoordinated equilibrium, a simultaneous in-
crease of 0 and 0" such that the number of foreign acquisitions remains constant,
i.e. df = 11__9% do*, increases welfare if HY —1 >0 and t* —t > 0 and, otherwise,
if the tax difference t — t* is sufficiently small.

The above three propositions 2 to 4 suggest that, if investment takes the form
of M&A and the number of acquisitions is unlimited, source based taxes are inef-
ficiently high and residence based taxes are - under mild symmetry requirements
- inefficiently low. In the following, we consider the case in which the number of

acquisitions is limited.

3.6 Extension: Limited number of acquisitions

A crucial assumption for the above analysis is that the number of M&A trans-
actions is not limited. As a consequence, investors acquire target firms until the
marginal after-tax surplus is zero. In the following, we will assume that the num-
ber of acquisitions is constrained to a certain number N. Possible reasons are
scarce management capacities, boundaries to firm size etc. In any way, it captures
the idea that the marginal acquisition yields a positive surplus. At the margin,
investors make a discrete investment choice between the domestic and the foreign
location, which has an equivalent in the analysis of greenfield investment choices,
see Devereux & Griffith (2003).

The above model is modified by adding the additional assumption of [ AA: dA+
At

Ase dA* = N from which follows dA® = —dA*¢. Investment is profit-maximizing

i 1 (I—-t)(1 -6
f— 7— — —

A* = A° +et -1 31

(=) += [r=hn=s oy

from which follows that source based taxes are no longer neutral. Domestic

corporate taxes increase the number of foreign acquisitions % = _fo;* =

—ddATC and foreign taxes do the opposite, ddATzc = (11_7*) 2_6;* = —Zﬁf . The effects

of taxes on interest income and dividends are equivalent to those derived in the

model above.
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Optimal corporate tax policy of the domestic country is given %—‘f = 0 and
%VTV: = 0, see the appendix. What are the externalities of corporate taxation in

this setting? Consider first a small increase in the foreign tax rate and its effect

on domestic welfare:

oW , R
> - H(1+r)taT*—H/*c 6(c" + A%)dA (32)
A*C caAc
oT* H(r+o(1-7)A or*

— {.9 (" +A%) (1 - 77)

An increase in 7* decreases the number of foreign acquisitions and, thus, de-
creases the need for external finance, as 95/0A* = P* (A*¢) > 0, which increases
the revenue from taxes on interest income. The second term captures the negative
effect of an increase in 7* on the domestic dividend tax base. Furthermore, the for-
eign corporate tax rate decreases firm income in period 2. However, it also reduces
acquisition prices in period 1 which fully compensates for the income loss in period
2. The third effect captures the change in tax revenue due to the reallocation of
international acquisitions. The overall effect is ambiguous.

Now, consider the effect of a small increase of 7 on foreign welfare:

ow= 05* OA*¢

5 = H"(1+nr)t 57 — [P (A*) —e* (1 —77) (1 —6%)] 5, (33)
A*C
+HY (1 —7%)e*0" — 77 A*) 88 (34)
T

An increase in 7 increases the number of foreign acquisitions which increases
the domestic need for foreign financial funds, as 05*/0A* = —P* (A*) < 0.
This increases revenue from taxing interest income (first term). Furthermore, it
decreases income from selling firms in period 1 and reduces firm income in period

2. The net effect can be shown to be strictly positive.®

Finally, the increase in
foreign acquisition reduces foreign dividend tax revenue and increases revenue from
taxing the marginal synergy A*.

Since the externalities are different for both countries, the question arises

whether a coordinated increase of 7 and 7* increases welfare or reduces it. Due to

8Tt can be shown that u* P (A*¢) —e* (1 —7%) (1 — %) = %AC (1-71)(1-9)>0.
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the asymmetry of countries, we consider a coordination experiment similar to those
analysed above. Let both countries increase their corporate tax rate such that the

11__:*) drt* = dT, which
implies that A€, A*, S and S* remain constant. Then, world welfare W + W*

changes as follows:

allocation of ownership remains unaffected, i.e. dr = (

w — (H—1)(1-0) <m5 e AdA)
+(HY —1) [(m - /A dA*) S (1— ) + /A (1-0) (= + A%)dA*
4 (9 (H" — H') + tl* :f (1— 9)) / M (6" + A*) dA® (35)

which is positive as long as asymmetries, measured by t — t* and H' — H",
do not become too severe. Thus, if the number of acquisitions is limited for some
reason, the effect of coordination is similar to the one in the case of greenfield

investment.

3.7 Extension: Capital gains taxes and tax depreciation of
goodwill

So far, we have assumed that the proceeds from selling the firm are exempt from

tax and that the acquirer cannot write off the purchase price. Assume now that

there is a capital gains tax denoted by ¢, and further that the acquirer gets a

corporate tax deduction & of the purchase price in period 1.° In this case, the

maximum acquisition price for foreign acquisition would be given by
(1+7r)(1=t)P*(A})(1L - 07") = (8* + Aj) (1—-7")(1-90) (36)

which is the equivalent to equation (3). The vendor would be indifferent

between selling and not selling if

(I+r)A =t )P (A1 —c) > (1—77)(1 -0 (37)

9 All other assumptions are as in the base version of the model.

22



This yields the cutoff value

o _ o |1 0)A - —077)
Al eama—e ! (38)

If the capital gains tax is equal to the corporate income tax rate and the
purchase price is fully deductible, i.e. (1 —d§7*)/(1 — ¢*) = 1, the results derived
in the preceding section would be preserved. If there are asymmetries, i.e. if
(1 —07%)/(1 — ¢*) # 1, acquisitions are distorted. However, it is straightforward
to show that our results concerning the need for corporate tax coordination also

hold in this case.

4 Discussion of the results

How are the results derived in the two preceding sections related to the literature on
tax competition and tax coordination? In standard models of tax competition with
greenfield investment, an increase in source based capital income taxes induces a
capital flow to other jurisdictions. If these jurisdictions tax the marginal greenfield
investment, they benefit from this capital inflow, i.e. a positive fiscal externality
arises. Things are different if residence and source based taxes coexist. In most
models of greenfield investment with residence based capital income taxes, the
welfare gains from a coordination of source based taxes are small or even disappear,
see Bucovetsky and Wilson (1991). In the baseline version of our model, quite the
opposite is true. In the absence of residence based taxes, there is no need for
corporate tax coordination, but as soon as residence based taxes exist, a case for
tax coordination can be made. The fact that the bulk of foreign direct investment
is actually M&A suggests that residence based taxes should receive more attention
in international tax coordination initiatives.

As discussed above, a crucial assumption of our results concerns limitations in
the number of acquisitions. As our purpose is to build a model which serves as an
equivalent to the standard model of greenfield investment, the question arises if
and how the number of investment projects is limited in the standard model. In an
open economy, the number of greenfield investment projects may have three kinds

of limits, firstly the available amount of saving, secondly the decreasing returns to
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capital in a given location and, thirdly, a limitation in the number of investment
projects per firm. The latter is similar to the one assumed in section 3.6. The
second limit has an equivalent in our model in the decreasing synergy (A, A*) of
target firms. At the margin, a greenfield project’s return net of the cost of capital is
zero as is an acquisition’s after-tax synergy. A crucial difference occurs at the first
limit which does not hold for acquisitions. Whereas greenfield investment absorbs
savings, acquisitions just redistribute savings. Capital invested in a greenfield
project cannot be used elsewhere whereas the proceeds from selling the firm may
be invested at the world capital market. In the light of these arguments, we
would like to propose that the baseline version of our model may be considered as
an equivalent to the standard model of greenfield investment where the marginal
return just covers the cost of capital, whereas the model analysed in section 3.6
may serve as an equivalent to the greenfield model of discrete investment choices,
as in Devereux and Griffith (2003).

It is also interesting to discuss our results in the light of the view developed in
Desai and Hines (2004) who argue that, since M&A investment abroad does not
reduce the domestic capital stock, a tax policy which is based on this assumption
is necessarily misguided. As a consequence, governments should exempt foreign
income from tax because an additional tax upon repatriation distorts ownership
decision and leads to efficiency losses. Our analysis confirms that taking into
account M&A investment changes the implications for tax policy substantially.
However, we also show that differences in residence based do not need to distort
ownership decisions, see equation (3).

Our results are also related to the literature on the capitalization of taxes
in land prices (see Mieszkowski, 1972, or Hamilton, 1976). Source based taxes
are neutral for the number of acquisitions because any tax change will be fully
capitalized in acquisition prices. This happens because target firms are immobile
by assumption and therefore cannot escape taxation by relocating abroad. The
comparison with the literature on land prices also points to a limitation of our
analysis: We do not discuss the initial investment decisions that created the target
firms. Adding this decision would introduce elements of greenfield investment into
the model. The key tax effects related to mergers and acquisitions derived in our

model would remain, but they would come out much less clearly.
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5 Conclusions

This paper develops a framework designed to analyse the role of source and res-
idence based taxes for tax competition and tax coordination in a world where
investment takes the form of M&A investment rather than greenfield investment.
In the base version of our model, domestic entrepreneurs acquire domestic and
foreign firms to exploit synergies. An acquisition does not imply a change in the
stock of a firm’s real capital, just a change in ownership. The governments levy
source based taxes on corporate profits and residence based taxes on dividends
and interest income. If the number of potential acquisitions is unlimited, source
based taxes do not affect M&A investment. One reason is that M&A investment
does not absorb savings, in contrast to greenfield investment.

We find that, if governments can only levy source based taxes, the tax levels
they choose under tax competition are also efficient for the economy as a whole,
which implies that there is no room for welfare enhancing tax coordination. The
reason is that a change in the source based tax in one country does not affect M&A
investment in other countries, i.e. no fiscal externalities arise. In contrast, if there
are residence based taxes, competition in source based taxes gives rise to negative
fiscal externalities which imply inefficiently high tax rates in equilibrium.

These results contrast with findings for tax competition for greenfield invest-
ment, where source based taxes are usually seen as the major source of fiscal
externalities. The availability of residence based taxes makes the demand for tax
coordination less pressing or even implies that no coordination of source based
taxes is necessary any more (Bucovetsky and Wilson, 1991).

If the number of acquisitions is limited for some reason, the implications for
tax policy are similar to the case of greenfield investment. Higher source based
taxes will give rise to positive fiscal externalities and inefficiently low tax levels are
likely to prevail under tax competition.

In terms of policy implications, our results imply that the prevailing view, ac-
cording to which tax competition leads to inefficiently low levels of source based
taxes, has to be qualified. More attention may have to be devoted to the interac-
tion between source and residence based taxes and the impact of taxes on M&A

investment.
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Appendix

The first order conditions for optimal tax policy choices in section 3.6 are given by

oW ) At , dS
/ * *C X aA*C . caAc
—-H [«9(5 + A*) (1 —7%) 57 +(r+0(1—-7))A (‘97’}
and

or*

*C *C

. A*+ A*+
W (v 1 (m* —/ dA*) (1 - 6°) +H*’/ (" + A%) A"

* 1 — ¢* Axt
+HY(1+r)t 05 / (e + AY) (1 —0)dA*r

o 1-—t
aA*C */ * * )k * *C aA*C
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*C

— [P (A*) =" (1—=7%)(1—0")]

These two equations are used to derive equation (35).
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