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Abstract

In a dynamic two-period model of tax competition where compet-
ing countries strategically choose foreign investment restrictions which
increases sunk cost of investments, we show that choosing a higher level
of restriction is bene�cial for the competing countries. A higher level of
restriction reduces competition and increases tax revenue in the later pe-
riod, which allows the government to o¤er large tax holidays during the
initial period of investment. The result is counter-intuitive as it is widely
believed that sunk cost reduces foreign direct investments. Moreover, even
though competing countries are ex-ante symmetric, equilibrium choice of
the level of restrictions may not be equal. The result provides sunk cost
as another rationale for tax holidays in the presence of competition.
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1 Introduction

There is a huge literature on policy competition for foreign direct investments1 .
Countries o¤er tax holidays and other form of bene�ts to attract foreign direct
investments. Given the nature of competition and increasing mobility of multi-
national �rms (MNFs) it seems it is bene�cial for competing countries to choose
more liberal policies and remove restrictions on foreign direct investments. But
many developing as well as developed countries continue to impose some sort
of restrictions on FDI. The kind of restriction we have in mind is ownership
restrictions or indigenisation requirements2 . Ownership restrictions is likely to
a¤ect ownership patterns of �rms and which in turn a¤ect the productivity of
multinational3 . In this paper, we use restrictions on foreign investments and
ownership restriction interchangeably.
There is a large literature on �tax competition.�Authors argue that due to

increasing mobility of multinationals, the capital is being taxed at an alarmingly
low rate. Tax competition for multinationals leads to �race to bottom�4 e¤ect
where multinationals are not taxed at all. Given the nature of competition, one
expects a similar e¤ect on policies which imposes restrictions on foreign direct
investments5 . In the empirical literature, Rodrik (1997) and Devereux et al.
(2008) �nds that the relaxation of capital controls stimulates tax competition
and thus reduces both statutory and e¤ective tax rates. Hence, it is not clear
why so many countries continue to impose restrictions on foreign ownership6 .
Increasingly, more foreign direct investments are done through merger and ac-
quisition and joint venture7 . It is observed that M&A are a¤ected more by
short-term �uctuation and are often opportunist. Therefore, it can be argued
that foreign investments through M&A are more mobile across jurisdictions
compared to green�eld investments8 . Ownership restrictions a¤ect the mobility
of the �rm, because if the �rm wants to move to another country in the future,
the cost may be higher when ownership restriction is high. Changing the own-
ership requires costly bargaining between domestic and foreign entities. Given
that the �rm owner knows it, everything else being equal, a �rm would like to
move to the country with least restrictions on FDI9 .

1See for example Bjorvatna and Eckel (2006), Straub (2008), Kesternich and Schnitzer
(2010), Janeba (2000), Janeba (2002), Fredriksson and Millimet (2002).

2As noted in Karabay (2014), over the years many countries (both developing and devel-
oped) have employed some kind of indigenisation policy. Indigenisation is de�ned by Katrak
(1983) as the requirement that the host country imposes on an investor to share ownership of
an a¢ liate with residents in the host country. Many countries have a policy that allows FDI
only through ventures with local �rms (OECD 2007). Imposing a joint venture is similar to
ownership restrictions in that they require the MNF to o¤er a minimum pro�t share to the
domestic partner.

3See Desai and Hines (2004)
4See Baldwin and Krugman (2004).
5See Desai, Foley and Hines (2004).
6See Golub and Koyama (2006), Golub (2003).
7See Becker and Fuest (2010).
8See Davies, Desbordes and Ray (2015)
9See for example: Schnitzer (1999), Eaton and Gersovitz (1983), Thomas and Worrall

(1994), Chisik and Davies (2004).
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Authors have found rationales for having such ownership restrictions in the
presence of asymmetric information between MNF and the host country gov-
ernment10 . But in a full information scenario, the justi�cation for having re-
strictions on foreign investments is not entirely understood.
This paper is related to Doyle and Wijnbergen (1994). In this paper, a

multinational incurs a sunk cost once an investment is made in the host country
and the investor has an outside option. He shows that �tax holidays�occurs in
the equilibrium and is increasing in sunk cost. We consider a scenario where
two identical countries compete to attract the investor over time. In our paper
competing countries choose sunk cost strategically and simultaneously. There-
fore, we take into account the e¤ect of competition and strategic interaction
between tax rates and sunk costs in competing countries.
Becker and Fuest (2011) �nd that the introduction of merger and acquisi-

tion (M&A) investment intensi�es tax competition because it gives rise to an
additional negative �scal externality. In this paper, investors decide the level of
M&A. In our paper, restrictions on foreign investments only a¤ect an investor
when he/she wishes to relocate to another jurisdiction in the future.
Janeba (2000) shows that when the host government cannot commit to fu-

ture tax rates, a foreign investor has the incentive to create capacity in another
country to counter a future increase in tax rates. Extra capacity in another
country creates competition between two countries which has a negative impact
on the tax rate. If the cost of creating extra capacity (cost of mobility) is low,
the tax rate is also low. In our paper, competing countries strategically choose
the cost of mobility of the �rm. This paper tries to explain this strategic inter-
action when competing countries can in�uence this cost of relocation through
restrictions on foreign ownership.
This paper is also related to Bond and Samuelson (1986). In the presence of

asymmetric information, he argues that when two asymmetric countries compete
to attract a foreign investor, a more productive country o¤ers a larger �tax
holidays� in the initial period to signal its high productivity. In this paper,
we show that a country may choose a high level of policy restriction to reduce
competition in the later period which increases tax revenue. The government
can use the future gain in tax revenue to o¤er large tax holidays in the initial
period and attract investments.Therefore, we propose ownership restrictions as
another rationale for o¤ering large tax holidays.
This paper is also related to Lee (1997). In a dynamic two-period model

Lee(1997) shows that when capital is perfectly mobile and in period one but
imperfectly mobile (due to transaction cost) in the later period, tax rates in
competing countries is higher in the later period which results in over provision
of the public good. In Lee(1997) the transaction cost is exogenously given while,
in this paper transaction cost is endogenously determined. Competing countries
strategically and simultaneously choose applicable transaction cost. Also while
in Lee(1997) there is only imperfectly mobile capital in a later period, in this

10See for example Dasgupta and Sengupta (1995), Karabay (2010), Karabay, Pulvener and
Weinmuller (2009).
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paper we have both perfectly mobile and imperfectly mobile capital in a later
period.
This paper is also related to a large literature on tax competition with multi-

ple instruments11 . While the literature has considered multiple tax instruments
and public good provisions which can a¤ect the mobility of the capital, the
strategic use of policy restrictions on foreign direct investments is not consid-
ered.
We consider a dynamic two-period model of tax competition under a non-

preferential taxation scheme,12 where two symmetric competing countries strate-
gically and simultaneously choose level of restriction on foreign ownership. A
higher restriction on foreign ownership increase the sunk cost of investments and
therefore, increases the cost of mobility. We show that one of the competing
countries has an incentive to choose a higher level of ownership restriction. A
higher ownership restriction increases investments and also increase equilibrium
tax rates and tax revenues of competing countries. A higher cost of mobility
decreases competition for mobile capital in the later period and increases tax
revenue. The government can use a higher tax revenue in the future to o¤er large
tax rebates during the initial period and attract investments. Moreover, even
though countries are ex-ante symmetric, equilibrium choice of policy restric-
tions imposed on foreign investments are not equal. While one of the competing
countries choose to impose the maximum restriction on foreign investments,
the other country may choose any feasible level of restrictions, including no
restriction on foreign investments.

2 Model

There are two identical countries/jurisdictions indexed by i 2 fA; Bg, who
compete to attract capital from the outside their jurisdictions. Each government
uses two policy choices at its disposal to attract investments: tax rate and policy
restrictions on foreign direct investments. A government can reduce the tax rate
to attract investments and it can also increase (reduce) policy restrictions on
foreign direct investments which decrease (increase) sunk cost of investments.
For example, most countries set The economy lasts for two periods, 1 and 2. At
the beginning of period 1, competing countries jointly adopt a non-preferential
taxation scheme. Under a non-preferential taxation scheme a government is
restricted to set an equal tax rate on domestic and foreign capital. After this

11See for example Wilson (1995), Brueckner (2004), Braid (1996), Braid (2000), Braid(2005),
Braid (2013).
12 In recent years, concerned by the perceived "harmful e¤ects" of such preferential mea-

sures adopted competitively by large number of countries, several international agreements
and non-binding resolutions have been adopted by the European Union (EU) and Organiza-
tion for Economic Co-operation and Development (OECD) in order to impose restrictions on
preferential taxation among member countries and to take joint action against continuation of
preferential tax regimes by non-member countries. One of the main policy recommendation is
to follow a non-preferential taxation scheme which restricts government from setting di¤erent
tax rates based on nationality and mobility of the capital. See OECD (1997).
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decision is made, competing countries simultaneously choose the level of policy
restrictions on foreign direct investments. The level of policy restrictions is
captured by the term �i (i = A; B), where 0 � �i � 1. If an investor invests in
country i and he wants to move out of the country in a later period, he can only
take a fraction �i of invested capital. In other words, �i captures sunk cost of
investment in country i. We assume that competing country cannot commit to
future tax rates. In each period there is a single investor (residing outside the
competing countries) who wishes to invest either in country A or country B.
Each investor has a unit of capital to invest. For simplicity, we assume that in
the beginning of period 1, competing countries has no domestic capital. Return
on capital outside the two competing countries is zero and return on capital in
two competing countries is equal to one. We also assume that there is no cost
of moving to country A or country B from outside.
At the beginning of period 1, competing countries choose tax rates applica-

ble in period 1. Because competing countries have no domestic capital in the
beginning, irrespective of whether they have jointly adopted a preferential (non-
preferential) taxation scheme, each country announces a single tax rate applica-
ble on foreign capital. The investor observes the tax regime, policy restrictions
and tax rates adopted by two countries and invests in country A (country B)
or remain outside. At the beginning of period 2, competing countries announce
tax rate applicable for period 2. If competing countries adopt a non-preferential
taxation scheme, they announce a single tax rate applicable on both domestic
and foreign capital. If competing countries adopt a preferential taxation scheme
then the country which receives the investor period 1, announces di¤erent tax
rates applicable on domestic and foreign capital. The new investor observes
tax rates and investment decision made by the investor in period 1 and decides
whether to invest in country A or country B. If the investor in period 1 had
invested in country A (country B), he decides whether to remain in country A
(country B) or relocate to country B (country A). Note that if the investor de-
cides to move from country A (country B) in period 2, he can only take away a
fraction �A (�B) of invested capital to country B (country A). We assume that
the governments and investors are fully rationale and can predict the future out-
come of the game. We assume that the governments maximize tax revenue and
investors maximize after-tax returns on investments. For simplicity, we assume
that neither governments nor investors discount future income. We analyze the
subgame perfect Nash equilibrium of the game. The timing of the game are as
follows:

1. Competing countries jointly adopt a non-preferential taxation scheme.

2. Competing countries simultaneously choose policy restriction on foreign
direct investments which is captures by �i (i = A;B) :

3. Competing countries simultaneously announce tax rate applicable to for-
eign investments in period 1.

4. The investor observes tax rates of two countries and makes investment
decision.
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5. At the beginning of period 2, competing countries simultaneously an-
nounce tax rates applicable in period 2. Under a preferential taxation
scheme, the country which receives an investment in period 1, announces
di¤erent tax rates for domestic and foreign capital. The country which
does not receive an investment in period 1 announces a tax rate applicable
to foreign investments. Under a non-preferential taxation scheme, both
countries are restricted to announce a single tax rate on domestic and
foreign capital.

6. The new investor observes tax rates and decides whether to invest in
country A or country B. The investor from period 1 decide to stay invested
in country A (country B) or relocate to country B (country A).

We assume that competing countries can fully commit to tax rates and policy
restrictions within a time-period, i.e. they cannot change renege on tax rates or
policy restrictions within a time-period. Moreover, competing countries cannot
commit to future tax rates. Governments and investors are risk neutral. Gov-
ernments and investors are rational, i:e:, they can fully predict the outcome of
the game. We solve for subgame perfect Nash equilibrium of this dynamic game
by backward induction method. In the next section, we look at tax competition
between competing countries after the choice of ownership restrictions are made
by competing countries simultaneously.

3 Tax Competition

We solve the game by backward induction method. Firstly, we look at the
outcome of tax competition in period 2. Under a non-preferential taxation
scheme, a country is restricted to set an equal tax rate for domestic and foreign
capital. Let �i (i = A;B) be the level of policy restrictions chosen by country
i. We solve the outcome of this game by Backward Induction method. Firstly,
we look at outcomes in period 2.

3.1 Tax Competition in period two

Without a loss of generality, suppose country A is successful in attracting the
investor in period 1. Note that at this point in time, no assumption regarding
the level of policy restriction chosen by country A is made. Country A can be
the country which chooses a higher or a lower level of policy restriction. For easy
of notation suppose the level of policy restriction chosen by country A is �, i.e.
�A = �. Because the investor can take away a fraction � of capital if he wishes
to relocate to country B in period 2, country B has to undercut the tax rate of
country A by a discrete margin if it wishes to attract the investor. Suppose the
tax rate chosen by country A be tA. The after-tax return on capital in country
A is equal to 1� tA. If country B sets tB and the investor choose to relocate to
country B, his after-tax return on investment is � (1� tB). Therefore, he will
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relocate to country B when

1� tA � � (1� tB),

tB � 1�
�
1� tA
�

�
: (1)

When � is low, country B has to undercut the tax rate of country A by a larger
margin to attract the investor. Country A is able to keep its domestic investor
as long as tB > 1 �

�
1�tA
�

�
. Countries also compete for the new investor who

can relocate to the country which o¤ers him a lower tax rate because he is
fully mobile across competing countries. Country A is able to keep its domestic
investor and attract the new investor as well if it sets tA � tB . For simplicity,
we assume that if the tax rates are same, i:e: tA = tB , the investor prefer to
invest in country A. Hence, the tax revenue of country A can be represented as:

TR2A =

8<: tA if 1�
�
1�tA
�

�
� tB < tA

2tA if tA � tB
0 if tB < 1�

�
1�tA
�

� : (2)

From (2), we observe that as country A reduces its tax rate, country B has to
o¤er a larger tax rebate to attract the investor from country A. At lower tax
rate, tax gain main be less of concern for the �rm. Costs of tax planning to
further reduce the tax rate may also be high at a low tax rate. Country B has
no domestic capital at the beginning of period 2. Therefore, it can only receive
positive tax revenue if it undercuts the tax rate of country A by a small margin
and attracts the new investor in period 2. It can also attract the domestic
investor of country A if it undercuts the tax rate of country A by a discrete
margin, i:e: sets tB < 1�

�
1�tA
�

�
. Hence, the tax revenue of country B can be

represented as:

TR2B =

8<:
0 if tA � tB
tB if 1�

�
1�tA
�

�
< tB < tA

(1 + �) tB if tB < 1�
�
1�tA
�

� : (3)

What we observe in (2), that as the tax rate of country A decreases, it becomes
harder for country B to undercut country A and attract capital.

Proposition 1 When � = 1, in a unique pure strategy Nash equilibrium, com-
peting countries set an equal tax rate which is equal to zero. When � < 1, a
pure strategy Nash equilibrium of the game described above does not exist.

Proof. When � = 1, both investors are perfectly mobile between two countries
and Bertrand type tax competition leads to tax rate equal to zero. It is easy to
argue that no country can do better by a unilateral deviation. When � < 1, then
investor I1 has to incur a positive sunk cost to relocate to country B. Suppose
there is a symmetric pure strategy Nash equilibrium where tA = tB > 0. In
this case country B does not receive an investment, hence, it has an incentive
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to set a tax rate marginally lower than tA and attract investor I2 and receive
positive tax revenue. Hence, a symmetric pure strategy Nash equilibrium does
not exist. Suppose there is an asymmetric pure strategy Nash equilibrium where
tA > tB � 0. If in this equilibrium country B is able to attract investor I1 then
country A has an incentive to lower its tax rate. If country B is not able
to attract investor I1 then country A has an incentive to increases its tax rate.
Hence, a pure strategy Nash equilibrium of the game does not exist when � < 1.

Given we don�t have a pure strategy Nash equilibrium, we analyze a mixed
strategy Nash equilibrium13 . Proposition 2 describes the equilibrium outcome
of tax competition in period 2. Country A which attracts the investor in period
1 receives higher tax revenue compared to country B. The maximum tax rate
country A can set to completely discourage country B from undercutting by
a large amount to attract the investor in country A is

�
1� �2

�
. Therefore,

the maximum tax rate of country A in equilibrium is
�
1� �2

�
. Country A

does not set a tax rate lower than 1
2

�
1� �2

�
because even if it attract the new

investor its tax revenue is equal to
�
1� �2

�
which it can obtain by receiving

taxes from its domestic investor. Therefore, competing countries randomize
over

�
1
2

�
1� �2

�
;
�
1� �2

��
. By setting tax rate equal to 1

2

�
1� �2

�
, country B

can attract the new investor with probability one. Therefore, equilibrium tax
revenue of country B is equal to 1

2

�
1� �2

�
. A similar mixed strategy is also

discussed in Narasimhan (1988) among others.

Proposition 2 When � < 1, in a mixed strategy Nash equilibrium, country
A and country B receive

�
1� �2

�
and 1

2

�
1� �2

�
respectively, as tax revenue.

Competing countries randomize over the support
�
1
2

�
1� �2

�
;
�
1� �2

��
. Equi-

librium tax revenues of competing countries decrease monotonically as � in-
creases. Distribution of taxes over the support of country A and country B
denoted as FA and FB respectively, are:

FB = 1� 1
t

�
1� �2 � t

�
(4)

FA = 1� 1

2t

�
1� �2

�
: (5)

Proof. When � > 1, country B can not only attract investor I2, it can also
attract investor I1 from country A. Let tmaxA be the maximum tax rate of
country A such that country B has no incentive to undercut country A by a
large margin and attract domestic investor I1. If country A sets tA = tmaxA then
the maximum tax rate country B can set to attract investor I1 is

1�
�
1� tmaxA

�

�
:

13For mixed strategy in tax competition see for example; Wilson (2005), Janeba (2000),
Wang (2004), Konrad and Kovenock (2009).
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If country B sets 1�
�
1�tmaxA

�

�
, it will not only attract new investments, it will

also attract investment from country A. The total tax revenue of country B in
this case is equal to

(1 + �)

�
1�

�
1� tmaxA

�

��
:

If country B decides not to attract investment from country A and satis�ed
with the new investment, its tax revenue is tmaxA . Country B will not undercut
if

tmax = (1 + �)

�
1�

�
1� tmax

�

��
tmax = (1 + �)� 1 + �

�
+ tmax

�
1 + �

�

�
,

tmax
�
1� 1 + �

�

�
= (1 + �)

�
1� 1

�

�
,

tmax
�
� 1
�

�
= � (1 + �)

�
1� �
�

�
,

tmax = (1 + �) (1� �) :

When � > 0, if country i sets tmax = (1 + �) (1� �), then country j has no
incentive to undercut country i and attract the investor from country i. But
country j can undercut country i by a small margin and attract the new investor.
if country i sets tmax =

�
1� �2

�
, it is sure to receive taxes from its domestic

investor. The minimum tax rate country i would set is such that it gets at
least

�
1� �2

�
if it is able to attract the new investor as well. Let tmin be the

minimum tax rate country i sets in equilibrium. If country i sets ti = tmin and
it attract the new investments as well, its tax revenue is

2tmin =
�
1� �2

�
,

tmin =
1

2

�
1� �2

�
:

To �nd a mixed strategy Nash equilibrium both countries should earn an equal
amount everywhere on the support. Let FA and FB denote distributions of
taxes over the support of country A and country B. Suppose country A sets
tA 2

�
1
2

�
1� �2

�
;
�
1� �2

��
. It will receive tA from its domestic capital and it

will also attract foreign investment with probability [1� FB (tA)]. Hence, its
tax revenue is equal to

tA + tA [1� FB (tA)] :

9



Given that a country should earn an equal tax revenue everywhere on the sup-
port, we must have

tA + tA [1� FB (tA)] = 1� �2 ,
tA [1� FB (tA)] = 1� �2 � tA ,

[1� FB (tA)] =
1

tA

�
1� �2 � tA

�
,

FB (tA) = 1� 1

tA

�
1� �2 � tA

�
:

Hence, the distribution of taxes over the support of countryB is 1� 1
tA

�
1� �2 � tA

�
.

Similarly, suppose country B sets a tax rate tB 2
�
1
2

�
1� �2

�
;
�
1� �2

��
. Coun-

try B cannot attract the investor from country A but it will attract foreign
investor with a positive probability [1� FA (tB)]. Hence, its expected tax rev-
enue is tB [1� FA (tB)]. Given that a country should earn an equal amount
everywhere on the support, we must have

tB [1� FA (tB)] =
1

2

�
1� �2

�
,

[1� FA (tB)] =
1

2tB

�
1� �2

�
,

FA (tB) = 1� 1

2tB

�
1� �2

�
:

Now, we need to show that no country has an incentive to deviate unilaterally.
Note that country A has no incentive to set a tax rate lower than 1

2

�
1� �2

�
and country B has no incentive to undercut country A by an amount large
enough to attract the investor from country A. Only thing left to be proved is
that country A has no incentive to increase its tax rate. Note that if country A
increases its tax rate, it will lose its domestic capital with a positive probability.
Suppose country A sets a tax rate tA =

�
1� �2+ 2

�
where 2> 0. From (4),

the tax revenue of country A is:

1�
"
1� 1

1��2
2 + 2

�
1� �2 � 1� �

2

2
� 2

�#�
1+ 2 ��2

�
=

1
1��2
2 + 2

�
1� �2 � 1� �

2

2
� 2

��
1� �2

2
+ 2 +1� �

2

2

�

=

�
1� �2

2
� 2

�
+
1� �2

2

 
1��2
2 � 2

1��2
2 + 2

!
(6)

The �rst term of (6) is clearly decreasing with 2 and numerator of the second
term is decreasing with 2 and the denominator is increasing with 2. Therefore,
country A has no incentive to unilaterally deviate from the proposed strategy
for a mixed strategy Nash equilibrium.
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3.2 Tax Competition in period one

Let �A and �B be the level of policy restrictions chosen by country A and
country B, respectively. Without a loss of generality we assume that �A �
�B , 1 � �2A � 1 � �2B , i:e:, country A imposes a higher level of restriction
on foreign direct investments. Tax revenue of competing countries in period 2
depends on the level of restriction chosen by the country which is successful in
attracting the investor in period 1. The country which is successful in attracting
the investor in period 1 receives

�
1� �2

�
in period 2, while the another country

receives 1
2

�
1� �2

�
. Hence, if country A is successful in attracting the investor

in period 1, it receives
�
1� �2A

�
and when it is not successful in attracting the

investor it receives 1
2

�
1� �2B

�
.

Proposition 3 When
�
1� �2B

�
� 1

2

�
1� �2A

�
country A and country B receive

an equal amount 12
�
1� �2A

�
as tax revenue.

Proof. In this case a country receives higher tax revenue if it is successful in
attracting the investor in period 1. Country A has a higher level of ownership
restriction compared to country B. Therefore, country A is more aggressive
in period 1. The di¤erence in tax revenue of country B if it is successful in
attracting the investor in period 1 compared to the case when it is not able
to attract the investor in period 1 is

�
1� �2B

�
� 1

2

�
1� �2A

�
. Hence, in order

to attract the investor, the minimum tax rate country B sets in period 1 is
equal to 1

2

�
1� �2A

�
�
�
1� �2B

�
. If the investor relocate to country B at t1 =

1
2

�
1� �2A

�
�
�
1� �2B

�
, then in period 2 his expected tax payment is equal to

Z (1��2B)
1
2 (1��2B)

�
1� 1

2t

�
1� �2B

��
dt

=

Z (1��2B)
1
2 (1��2B)

dt� 1� �
2
B

2

Z (1��2B)
1
2 (1��2B)

1

t
dt

=
1

2

�
1� �2B

�
(2� ln 2) : (7)

Hence, his total tax payment is equal to

1

2

�
1� �2A

�
�
�
1� �2B

�
+
1

2

�
1� �2B

�
(2� ln 2) :

=
1

2

�
1� �2A

�
� 1
2
ln 2: (8)

From (8) it is clear that the expected tax payment can be positive or negative
depending on the value of �A. If the investor move to country A its expected
tax payment in period 2 is 12

�
1� �2A

�
(2� ln 2). Therefore, if country A wishes

to attract the investor in period 2, the maximum tax rate it can in period 1 is
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T such that

T +
1

2

�
1� �2A

�
(2� ln 2) � 1

2

�
1� �2A

�
� 1
2
ln 2,

T � 1

2

�
1� �2A

�
� 1
2
ln 2� 1

2

�
1� �2A

�
(2� ln 2),

T � �1
2

�
1� �2A

�
:

Therefore country A can set the tax rate equal to � 1
2

�
1� �2A

�
in period 1

and attract the investor. Tax revenue of country A in period 1 and period 2 are
� 1
2

�
1� �2A

�
and

�
1� �2A

�
, respectively. Hence, the total tax revenue of country

A is equal to 1
2

�
1� �2A

�
. If country A does not attract the investor in period

1 its tax revenue is equal to 1
2

�
1� �2B

�
which is strictly less than 1

2

�
1� �2A

�
.

Hence, it is bene�cial for country A to attract the investor in period 1.
Proposition 3 describes the equilibrium outcome when a country earn higher

tax revenue when it is able to attract the investor in period 1. The outcome
only depends on the level of restrictions imposed by the country which imposed
a higher level of restriction. The reason is; the investor from period 1 needs to
be compensated up-front in period 1 for tax payments in period 2. That drives
down total tax payments by the investor in period 1 to zero. Therefore, the
amount of compensation provided by the country which has a higher restriction
on foreign investments does not change.

Proposition 4 When 1
2

�
1� �2A

�
�
�
1� �2B

�
country A and country B receive

an equal amount 12
�
1� �2A

�
as tax revenue.

Proof. In this case tax revenue of country B is higher in period 2 when country
A attract the investor in period 1. Therefore, in period 1 country B does not
set a tax rate lower than 1

2

�
1� �2A

�
�
�
1� �2B

�
� 0. If the investor invests

in country B in period 1 then using (7) his expected tax payment is equal to
1
2

�
1� �2B

�
(2� ln 2) : Given country B sets 1

2

�
1� �2A

�
�
�
1� �2B

�
in period 1,

his total tax payment is equal to

1

2

�
1� �2B

�
(2� ln 2) + 1

2

�
1� �2A

�
�
�
1� �2B

�
=

1

2

�
1� �2A

�
� 1
2
ln 2:

Depending on �A, the total tax payment can be positive or negative. If the in-
vestor invests in countryA his expected tax payment in period 2 is 12

�
1� �2A

�
(2� ln 2).

Therefore, if country A wishes to attract the investor in period 1, the maximum
tax rate it can set is Tmax such that

Tmax +
1

2

�
1� �2A

�
(2� ln 2) � 1

2

�
1� �2A

�
� 1
2
ln 2,

Tmax � �1
2

�
1� �2A

�
:

12



Therefore, if country A attracts the investor in period 1 its tax revenue in period
1 and period 2 are � 1

2

�
1� �2A

�
and

�
1� �2A

�
, respectively. Therefore the total

tax revenue is equal to 1
2

�
1� �2A

�
which is greater than what it can receive if

the investor investor invests in country B.
Proposition 4 describes the equilibrium outcome when country B receives a

higher tax revenue in period 2 when country A is successful in attracting the
investor in period 1. Hence, country B has no incentive to undercut country A
unless the tax rate is positive and substantially high. This is the reason why
the tax revenue of competing countries is independent of the level of restriction
chosen by country B.

4 Choice of Policy Restriction

From Proposition (3) and Proposition (4) ; it is clear that equilibrium tax rev-
enues of competing countries depend on the maximum of policy restriction cho-
sen by the competing countries. Both countries receive an equal tax revenue
in equilibrium. Proposition (5) below describe the levels of policy restrictions
imposed by competing countries.

Proposition 5 In a subgame perfect Nash equilibrium, one of the competing
countries chooses the level of policy restriction equal to 0 while the other choose
a policy restriction � 2 [0; 1]. Competing countries earn an equal tax revenue
in equilibrium which is equal to 1

2 .

The proof of Proposition (5) is obvious once we note that the equilibrium
tax revenue of competing countries only depends on the country with a higher
level of policy restriction and it is increasing with the level of policy restriction.
To keep control of the functionalities of the �rm, it is necessary for a multina-
tional to keep more than 50% ownership in a joint venture. In many countries,
the level of foreign ownership in a joint venture is close to 51%. It is impor-
tant to note that a scenario where both countries choose no policy restriction
on foreign direct investments is not a subgame-perfect Nash equilibrium. For
example, China imposes a high level of restrictions on foreign investments, but
it continued to attract a large share of foreign investments.

5 Conclusion

In a dynamic two-period model of tax competition where competing countries
strategically choose the level of policy restrictions which increases sunk cost of
investments, we show that choosing a greater restriction on foreign ownership
is bene�cial for the competing countries. A higher level of restriction on foreign
ownership decreases competition in a later period and increases tax revenue.
Because a country can earn more in a later period, it allows the country with
a higher level of restriction o¤er larger tax holidays and attracts the investor in
the initial period. The result is counter-intuitive as it is widely believed that

13



sunk cost reduces foreign direct investments. Moreover, even though compet-
ing countries are completely symmetric ex-ante, levels of restrictions chosen by
them need not be equal. One of the competing countries chose maximum pos-
sible restriction on foreign ownership while the other country can choose any
feasible level of restriction on foreign ownership. The outcome is close to ob-
served heterogeneity in levels of restrictions on foreign ownerships in di¤erent
countries and sectors. A future study should look at the e¤ect of size and cost
di¤erences between competing countries on the level of policy restrictions on
foreign investments.
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