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Abstract

This paper uses a new economic geography model to analyze tax compe-
tition between two countries trying to attract internationally mobile capital.
Each government may levy a source tax on capital and a lump sum tax on fixed
labor. If industry is concentrated in one of the countries, the analysis finds
that the host country will gain from setting its source tax on capital above
that of the other country. In particular, the host may increase its welfare per
capita by setting a positive source tax on capital and capture the positive
externality that arise in the agglomeration. If industry is not concentrated,

however, both countries will subsidize capital.
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1 Introduction

The question of how internationally mobile capital should be taxed has been an
issue discussed in two separate strands of the public finance literature. The first set
of papers, cast in a perfectly competitive setting of no pure profits, find that a small
country should not use source-based taxes on internationally mobile capital [see
e.g., Gordon (1986), Irenkel, Razin and Sadka (1991), and Bucovetsky and Wilson
(1991)]. The reason is that mobile capital is able to escape any burden of taxation of
the source type, so that taxes will instead be born by internationally immobile factors
of production. This result, recognized as an open economy version of Diamond and
Mirrlees’ (1971) production efliciency theorem, is achieved because capital effectively
is perfectly elastic in supply. An additional, but implicit, assumption underlying
the result is that economic activity is evenly spread out across space. The latter
assumption, although seemingly innocent, is non-trivial since empirical studies show
that economic activities indeed are unevenly distributed across space.

The second strand of the literature studies tax competition over capital under im-
perfect competition. In this literature countries differ either by size, exogenous wage
level, or other cost components. The main lesson from these studies is that coun-
tries may subsidize capital in the tax competition equilibrium if there are positive
externalities from attracting capital [see e.g. Black and Hoyt (1989), Haaparanta
(1996), and Haufler and Wooton (1999)].

In this paper, we investigate how spatial agglomeration of economic activity
affects the outcome of capital tax competition. The model presented differs fun-
damentally from earlier contributions in several respects. First, it provides a full
fledged model where capital, goods, and firms are internationally mobile. Second,
there is no difference per se between countries either in endowments, size, technol-
ogy, or any other country specific variable that may predetermine how taxes are set
in the Nash equilibrium. Third, the outcome of tax competition depends on the
interaction between two ’forces of agglomeration’; trade cost and pecuniary exter-

nalities, not previously brought together in a capital tax competition framework.>

LSee Porter (1990); Pyke, Becatttini and Sengenberger (1990); Krugman (1991).
’Trade costs have been introduced in a capital tax competition framework by Haufler and



We find that in the presence of agglomeration forces, previous tax policy recom-
mendations need rethinking.® The analysis shows that if industrial agglomeration is
concentrated in one single country, a government may - through a positive source-
tax - be able to exploit the locational "rents” created by agglomeration forces and
thereby increase national welfare. An implication of this result is that increased
economic integration, defined as a reduction in trade costs, may actually allow a
country to raise its tax without losing capital or its industrial base. In contrast, if
industry is evenly spread across countries, the analysis finds that taxes in the Nash
equilibrium will entail equal subsidies to capital.

To bring forward how tax competition over capital is affected by industrial ag-
glomeration, we set up a simple model that follows the line of work that is usually
referred to as the new economic geography.* The existing literature uses a two
country-two sector model, with labor as the only factor of production. In this
framework part of the workforce may be mobile internationally, and migration of
mobile workers implies the movement of factors of production as well as purchasing
power. We alter this model by using capital and labor as input factors, where only
the former is mobile internationally. Capital exports from one country to another
country implies factor movement, but not migration of purchasing power, since we
assume that income from capital is consumed in the owner’s country of residence.
This modification to the standard model has two advantages. First, by introducing
capital as a factor of production in a new geography framework, increased realism
is achieved since labor is acknowledged to be less mobile than capital in an inter-
national context. Second, the use of capital allows for an analysis of capital tax
competition directly related to the existing literature on tax competition in public
finance.

In section 2 we describe our basic model. Section 3 examines how taxes on capital

are set in equilibrium. Two alternative settings are analyzed; one where industry is

Wooton (1999).
31t is well documented that taxes affect the concentration of industries. See Hartman (1985),

Boskin and Gale (1987) and Slemrod (1990).
See e.g. Krugman (1991) and Krugman and Venables (1995).



concentrated in a single location; one where countries are identical and industry is
evenly spread across space. Section 4 contrasts the results of the analysis to those

obtained in related literature, while Section 5 offers some concluding remarks.

2 The Model

There are two countries, called country h (home) and f (foreign). Fach country
may contain two sectors, agriculture and manufacturing. Country i is endowed with
L; units of labor and K; units of capital. We denote w; as the wage rate, and
r; as the rental rate of capital. Factor intensities differ between sectors, but not
across countries and, for simplicity, the agricultural sector is assumed to employ
labor only.® Labor is immobile between countries, while there is free international
movement of capital. Fach country may levy taxes on wage and capital income,
and the tax on labor income is lump sum in nature, since labor is in fixed supply.
The representative resident in country i receives income from labor and capital.
Preferences are given by the utility function v = C'XVC' v, 0 < v < 1, where Cy
and C; denote consumption of the goods from the agriculture and manufacturing
sector, respectively, and vy is the expenditure share on manufacturing.

Agriculture can be costlessly traded internationally and is perfectly competitive.
By choice of scale unit labor requirement is one, and we select the A-good as nu-
meraire, so that the price of the agricultural good, p4, equals unity. We consequently

have

where w; = 1 if country i produces agricultural goods. In the continuation, the

analysis will concentrate on the case where both countries produce agriculture.®

*Focusing on the case where agriculture only uses labour as an input makes the analysis more

tractable, but does not affect the results in any qualitative way.
SWages may differ if demand for the traditional good is sufficiently small to only warrant

production in one country. Diflerences in wages will, however, not affect the main result that a



The consumption of goods from the manufacturing sector is defined as an ag-
o—1

gregate of a number of differentiated goods, Cyy = | 671 o with o > 1, where
¢ represents consumption of each good. Each produkcer operates under increasing
returns to scale at the level of the plant, and in line with Dixit and Stiglitz (1977)
we assume that there is monopolistic competition between manufacturers. Thus,
both the perceived elasticity of demand and the elasticity of substitution between
any pair of differentiated goods are equal to o.

All producers have access to the same technology, so prices do not differ between
firms in a given country. Since firms use the constant markup =% over marginal

costs (MC;), the f.0.b. price from country i = h, f, is given by

g

Manufactured goods are tradeable, but we assume Samuelson iceberg type trade
costs such that only % of each unit shipped actually reaches its destination. This
means that the c.i.f. price is 7 times higher than the f.0.b. price of an imported
good. ”Trade costs” should be thought of as a synthetic measure of a wide range of
trade barriers and are intrinsically wasteful.

Taking the dual of Cy; we find that the true price index for the manufacturing
good is

; . .
@ = [mpi 7 +ni(pT) 0T £, (3)

where n; and n; are the number of varieties produced in countries ¢ and j. Accord-

ingly, the consumer price index can be expressed as

1
L s a
paq]

P, =

The production technology for differentiated goods requires a composite of inter-
mediate goods, labor, and capital. As in Krugman and Venables (1995) we make the

simplifying assumption that the composite good has the same form as the consumer

country hosting an agglomeration may benefit from a positive source tax on capital.



good Cy;.T Thus, a representative firm i (in either country) produces its output z;
using « units of input as fixed costs and 3 per unit of output thereafter, and has a

total cost function given by

TC; =w; """l (a+ Bx;), 0 € (0,1) and 5 € [0,1). (5)

%

In (5) the parameters 7, 0, and (1 — 0 — ) are the shares of total costs that go to
the purchase of intermediates, capital, and labor, respectively. Notice that for n > 0
we have vertical industry linkages in the sense that the manufacturing sector uses a
share of its own output as input. Vertical industry linkages will give rise to location
specific external economies of scale if there are positive trade costs. The reason is
that an increase in the size of the domestic manufacturing base n; will reduce the
price of the composite good, ¢;, and thus firms’ total costs, 7'C;.* The cost reduction
in this case is increasing in 7.

Due to free entry there are zero pure profits (i.e., p;z; —T'C; = 0). Using the zero
profit condition in combination with (5) and (2) we have that z; = a (0 — 1) /8 in
equilibrium. To simplify, but without loss of generality, we set 8 = (¢ — 1) /o and
a =1/0. Thus,

aTi:l, i:h,f, (6>

if it is profitable to produce intermediate goods in country 1.
The supply of labor (L;) must - in equilibrium - be equal to the demand in
manufacturing (Lys;) and agriculture (Lga;) so L; = Lay + La;. Using Shephard’s

lemma on equation (5) we have

Lyi=(1-0- n)w;(ﬂn)req-ﬂni. (7)

v 1

"The main advantage of this simplification is that p; from equation (2) then will apply both for

consumer demand and industry demand.
8Vertical industry linkages are standard features of new geography models. See Venables (1996)

for a more general case of vertical industry linkages in which intermediate and final goods are

distinct.



Since residents can invest both at home and abroad it is important to specify the
international tax system. In principle, most countries tax interest income of residents
at the home tax rate, regardless of geographic source, but allow foreign taxes paid
to be credited against the domestic tax liability falling on foreign income. Most
countries limit the use of the tax credit so that if the foreign tax liability exceeds that
of the home country, only the foreign rate applies and the source principle of taxation
is effectively in operation. Furthermore, there is strong empirical evidence that
governments for compliance reasons find it difficult to tax foreign interest income
(see Razin and Sadka, 1991). For this reason interest income earned abroad is either
untaxed or, if taxed, then only subject to the foreign rate. In practice, taxation of
interest income therefore corresponds closely to the source principle of taxation (see
Tanzi and Bovenberg, 1990 and Keen, 1993), and this assumption will also be made
in the analysis that follows.

Let K;; and K;; be the part of country 7’s capital which is allocated domestically
and abroad, respectively, so that K; = K;; + K;;. Denoting by ¢; the tax rate on
capital income in country %, arbitrage between the home country and the foreign

country implies that
(L =tn)rn =0 —ts)ry. (8)

if capital is employed in both countries.

Whenever the two countries trade capital in equilibrium, then by convention
country h is the importer. Equilibrium in the world capital market requires that
the demand for capital world-wide equals supply. Again using Shepard’s lemma on

equation (5), we have
nth};e*"TZ*lqg —I— nfgw}fefnrffqu = Kh —I— Kff —I— th. (9>

Abstracting from questions related to optimal size of the public sector, we assume

that the entire tax revenue is redistributed back to domestic consumers. Disposable



consumer income thus equals

Yh = thh + ThKh + thThthy Yf = U)fo + Tfof + (1 - th) Thth- (10>

From the utility function it follows that the consumer will spend a share v of
income Y; on manufactured goods. Similarly, from equation (5) we know that a
share n of a manufacturing firm’s total costs is spent on intermediates. Since z; = 1,
the zero profit condition in the manufacturing sector implies that T'C; = p;x; = p;.
We can therefore express the total value of expenditure on differentiated goods, F;,

as
FE; =~Y,+npin, i=h,f (11)

The first term on the right hand side of (11) is the residents’ expenditure on manu-
factures, while the last term is the sector’s demand for its own output. In order to
derive the share of total expenditure F; that is spent on each single variety of the
manufacturing good, we use Shepard’s lemma on (3). Domestic and foreign demand
for a variety of the manufactured good produced in country i can then be written

as

v =p; ¢ B, wy=p g T, i# ] (12)

In equilibrium the supply of each variant must equal demand. Using (6) and

(12), the equilibrium takes the form

1=p,° [¢f "B +7"7¢] "B, i#] (13)

Balanced trade occurs when

NpPnTpy — NMfPsLrn = (1 - th) Thth - [thAh - (1 - ’}/) Yh] . (14>



Equilibrium is now characterized by the equations (1), (2), (3), (8), (9), (11),
(13), and (14), which can be solved to give equilibrium values on w;, g;, p:, 74, Fi, 1
and K;; 1 #j,i=h,f.

To see how the model works notice that scale economies in manufacturing will
lead a firm to locate its production in only one country, from which it exports.
The migration of one single firm in manufacturing affects industry profits in the
receiving country through three channels. First, the presence of one more firm
will increase competition in the product and labor markets thus tending to reduce
profits and mitigate concentration tendencies. The decline in profits, however, will
be counteracted by two location specific external economies of scale effects (for
n > 0). The first effect pertains to the fact that a new entrant will reduce costs of
existing firms since they save trade costs on their purchase of intermediates from the
new entrant. In addition, entrance of a new firm also means that domestic demand
for intermediates in the receiving country increases. These cost and demand linkages
are self-reinforcing, and may dominate over the market competition effect and give
rise to agglomeration of manufacturing.

Notice that the agglomeration effect vanishes in the absence of trade costs (7 =
1.0) because firms cannot save transport costs by locating close to other firms. In this
case geographical location is irrelevant. Neither can we have agglomeration for high
levels of trade costs. High trade costs mean that countries are effectively sheltered
from import competition and thus become self-sufficient. We shall consequently see
that the agglomeration forces are strongest for low and intermediate levels of trade
costs, in which case it may be possible for a country to levy positive capital taxes
and still host an agglomeration.

In the next section we will focus on tax competition between the two countries.

3 Tax Competition

To simplify the analysis and focus on the role of taxes for firms’ localization decision,
we assume that the two countries have the same factor endowments and production

technology. There are two possible starting points for the analysis of tax competi-



tion; capital and firms may either - ex ante - be concentrated in one single location
(concentration), or they may be evenly spread between the two countries (disper-
sion). We shall investigate how taxes on capital are set under both assumptions.
The Nash equilibrium is characterized by simultaneous moves, where each coun-
try chooses capital taxes so as to maximize the utility of its residents. For reasons
of tractability, the cases of concentration and dispersion are treated separately. Due
to the substantial system of equations that characterize the general equilibrium, the

outcome of capital tax competition is found through numerical simulations.

3.1 Concentration

We now examine the case where all of manufacturing is concentrated in country
h, while both countries produce the agriculture good. The question we address
is for what range of trade costs (7) and size of industry linkages (7) is industrial
agglomeration a sustainable equilibrium when countries engage in tax competition.

When manufacturing is concentrated in h, the utility of the representative con-

sumer in country h and f, respectively, is equal to’

up =k[(1—0y—mn)+ (1+1,)07]. (15)

(1 =0y —n)+ (1 —1t)0y
77

U,f =k s (16>

where k > 0 is some constant. The utility of the representative consumer in f differs
from that in h for two reasons. First, consumer goods are more expensive in f since
consumers must incur transport costs on all their purchases of manufacturing goods,
thus, Py/Py =77 > 1 (sec eq. (4)). The second reason is that differences in national
tax policy will lead to a net transfer of income between nations, making consumer
income in the two countries differ. This effect is reflected by the second term in the
numerators of (15) and (16).

Since the countries are intrinsically symmetric, the gain to country h from hosting

the agglomeration is exhibited by the inequality wu;, > u s, which - by use of (15) and

9The derivation of (15) and (16) is given in Appendix A2.

10



(16) - can be expressed in terms of the tax rate in country h as

low (TW_ 1) (1_7])
nz i = - (17)

Equation (17) defines the lowest tax rate, t}°%, that country h is willing to levy
to keep the agglomeration in h. We see from (17) that consumers are prepared
to subsidize capital (tﬁfw < 0) in order to save trade costs on consumer purchases,
and that higher trade costs will lead to an increase in the subsidy (dtﬁfw Jdr < 0).
Intuitively, one would perhaps expect i to have the same qualitative effect on ¢}
as 7. However, from (17) it follows that

dt}?”
dn

> 0, (18)

since an increase in 77 means that a larger share of differentiated goods is used as
inputs for production rather than directly for consumption.

Equation (17) is only a necessary condition for the existence of an asymmetric
Nash-equilibrium. In addition, it must also be true that country f cannot increase
its welfare by setting {; so low that it attracts the agglomeration. Let t;m be the
tax rate in country f that just makes it profitable for manufacturing to produce in
f. Tt follows immediately from this definition that an increase in t;m means that

manufacturing firms have become more tax elastic. We can express t;”t as'?

1
27_0'(14“77)*1 £

24 (1 —n—tyfy) (120D — 1)

17 =1—(1—1) (19)

Notice from (19) that t;m imposes an upper bound on the tax rate that country
h can levy if it is to prevent the whole cluster from relocating to f. Defining this

upper bound as tzig " it can be written as

T -1 (1—n)
O

From (20) it is clear that tzigh = tzigh (t;m (n) ,7}) , and we can derive that

11

th < thh = | — Tvt?it. (20)

oLy ou"

o~ o

<0. (21)

10The derivation has been relegated to Appendix A3.
11See Appendix A4 for the derivation.
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The first of these derivatives mirrors that an increase in 1 reduces the share of
differentiated goods consumed directly, and thus country f’s desire to attract the
agglomeration. The other derivative says that country h must lower its tax rate if
firms in the agglomeration become more tax elastic (i.e. t;m increases).

In can be shown from (18) that

at;m't
o

<0, (22)
since the higher is 7, the less attractive it will be to locate away from the cluster.!?
Irom (21) and (22) we can conclude that

atlio"

dn

> 0, (23)

which provides the valuable insight that the taxing potential of country h is strength-
ened by stronger vertical industry linkages.

Equations (17) and (20) give suflicient and necessary conditions in this Nash-
game in the sense that country h is willing and able to retain the agglomeration as
long as t; lies within the interval tﬁfw <t < tZigh,lS As is evident from (17) and
(20), both the size of the linkage effect (1) and the level of trade costs (7) are crucial
for the outcome of tax competition in the Nash-equilibrium. In the next sections we

examine how ?j is set under various assumptions concerning the size of  and 7.

3.1.1 Tax competition and vertical industry linkages (1)

We can use I'igure 1 to illustrate the lower (t;fw> and upper (tZigh) bounds for
taxation in country h as a function of 7. From (18) and (23) we know that ¢}
and tzigh are increasing functions of 1 and this is exhibited by Figure 1, where we
hold the level of trade costs constant. Recall that ¢} defines the lowest tax rate
that country h is willing to levy to keep the agglomeration, while tzig " denotes the
highest tax rate that country h can levy without losing the agglomeration. Hence, if
thow > tzig " the subsidies consumers in h are willing to pay are too small to keep the

agglomeration in h. From Figure 1 we see that this situation arises for n < 77 and an

12Qualitatively, the driving force behind this result is the same as in the case of dt{°® /dn.
L3For a formal proof in this type of setting see Wooton and Ludema (1998).

12



equilibrium with agglomeration does not exist below this critical level . For stronger
vertical linkages (n > 7)) , however, we have /% < tzig " which means that the forces
of agglomeration are sufficiently strong to make it worthwhile for country h to host
the cluster. In particular, the shaded area in Figure 1 is characterized by wu; > uy
and tiv <t < tzigh. Evidently, country h prefers to tax capital owners in country
f as hard as possible and can do so by taxing away the locational rent that accrues
to manufacturing. Thus, the Nash-equilibrium with agglomeration is described by

ln = tzigh for n > 7. It is worth noting that for n > 0.45, country h maximizes its

welfare if it levies a positive source-tax on capital in the Nash-equilibrium.

t,hiah

Figure 1. Industry linkages and taxation; 7 = 1.5.

3.1.2 Tax competition and trade costs (7)

We now turn to examine the importance of trade costs for tax policy. Since location
does not matter in the absence of trade costs, one would perhaps expect that the
more firms can save on transport costs by locating closer to other firms, the greater
is the scope for taxation by the hosting government. This logic, however, is flawed.
Figure 2 shows that country h can only raise its tax rate - and retain the agglomer-
ation - for levels of trade costs in the interval 7 € (1,7). Country h must actually

reduce its tax rate for trade costs higher than 7 if it is to keep the agglomeration.

13



This result arises due to two counteracting effects. The first is the incentive to
save on transport costs. Ceteris paribus, it indicates that as 7 increases, so does
the scope for taxing the pecuniary externality that arise in the agglomeration. The
second effect pertains to the profitability of setting up production in country f.
Higher trade costs reduce the profitability of exporting from country h and increase
the import shelter for potential firms in country f. As trade costs increases it
becomes profitable to produce manufacturing goods in both countries, unless country
h reduces its tax rate. Furthermore, beyond a certain high level of trade costs the
import sheltering effect dominates the transport saving incentive, and necessitates

a subsidy from h to retain the agglomeration.'*

th

0.1
0.0 / =
1.2 T 1.4

-0.1-

-0.2-

-0.3-

Figure 2: Nash taxes compatible with agglomeration in h; n = 0.5

Figure 3 shows that welfare in country h increases in the interval 7 € (1,7). The
reason is that the cost saving incentive dominates in this interval. Hence, as trade
costs increase, so does the profitability of being in the cluster and the locational
rent that country h may tax away. For higher trade costs, 1.e., 7 > 7, the import
sheltering effect dominates. In this case country h must reduce its source-tax to
abate the increased incentive to relocate.

Given the political relevance of tighter economic integration and globalization, it

is interesting to see how welfare in the two countries is affected by trade liberalization

H41f trade costs are very high the asymmetric equilibrium may not exist. See Appendix A5.
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(dr7 < 0). Figure 3 illustrates that trade liberalization unambiguously increases
welfare in country f. The explanation is that trade liberalization leads to a reduction
of the consumer price of differentiated goods in country f. In contrast, country h
will only gain from trade liberalization if trade costs lie within the interval 7 &€
(7,7%™) .1 In this interval the profitability of relocating to f (import sheltering
effect) is diminished by trade liberalization, and allows country h to increase its
tax. Notice that country h would prefer not to liberalize trade below 7 = 7. At
this level the taxable rent in the agglomeration reaches its peak value. Figure 3,
therefore, offers one explanation of why incentives to engage in trade liberalization
efforts differ among countries.

Un » U

A

6.2
5.7 "
5.2

.
.
.
.
Y
4.7 T
. .
.
A
~ .

T

4.2 \ = \ T \ >
1.0 12T 14 1.6 1.8 2.0 2.2 1M

Figure 3: Welfare and trade costs; n = 0.5

3.2 Dispersion

We now turn to examine the case where parameter values do not support asymmetric
equilibria, and where the only stable equilibrium is one where manufacturing is
evenly distributed between the two countries. Recall from the discussion in Section

3.1 that an equilibrium with industrial agglomeration only existed if trade costs

5Tt can be shown that for trade costs above 759™ multiple equilibria with and without agglom-

eration may exist.

15



were below a certain critical level, and industry linkages were sufficiently strong.'®
Hence, the numerical simulations below are based on rather high trade costs and
relatively weak industry linkages.

In a situation where industry is evenly dispersed, each country can attract capital
and firms by setting a tax rate below that of the other country. There are costs and
benefits of such a policy. The benefits are lower prices of differentiated goods because
fewer varieties now have to be imported. The costs are the transfer of income to
foreigners that follows if a country subsidizes capital in the Nash equilibrium. If
the subsidy is not too high, the benefit exceeds the cost. This means that, up to a
certain point, it is welfare increasing for each country to bid down its tax rate and
attract capital and firm.

In Figure 4 the resulting Nash equilibrium is drawn. The curves ¢}(¢;) and t (tn)
depict the optimal tax rate in country h and f, respectively, for given tax rates in
the other country. Since the two countries are intrinsically identical, they will choose
the same subsidy in the symmetric equilibrium; t% = t; = tV < 0. In equilibrium,
the welfare level in each country is unaffected by tax competition. The reason is
that capital does not move between the two countries, and that the consumer is
both a capital owner and a worker at the same time. Hence, the subsidy is financed
by a de facto lump sum tax on consumer income which - in the Nash equilibrium

- is redistributed to the consumer in a lump sum fashion leaving consumer wealth

unchanged.

16 Note that due to the interaction of trade costs and industry linkages, the critical level of trade

costs depends on how strong the industry linkages are (and vice versa).
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th (t)

-0.4 -0.3 . . 0.]/0.2

Figure 4. Symmetric Nash equilibrium

Notice that in the Nash-equilibrium, taxes are so low that if one country increased
its subsidy, the cost of doing so would be higher than the benefit. The tax rates
(subsidies) are therefore unique in the Nash equilibrium.

An interesting question is what happens to the equilibrium if trade costs are
reduced? It can be shown that below a certain threshold level of trade costs, the
symmetric equilibrium becomes unstable. Furthermore, the threshold level is a
decreasing function of 7. In the unstable equilibrium, it may be the case that both
countries will - due to cost and demand linkages - set positive source-taxes on capital
(ie., tN =1t5(ty) = t5(tn) > 0).

To understand why it may be optimal to switch to positive taxes on capital,
suppose we have the tax constellation; t; = 0 and t; > 0. In this case, equations (8)
and (10) tell us that disposable consumer income (Y;) in country h is greater than
in country f. But this implies that the demand for manufacturing goods is higher
in country h. Free entry and the zero profit condition can then lead to migration of
firms from f to h, so that country h hosts a larger number of intermediate goods
producers. Since intermediate goods are used as inputs in the manufacturing sector

(n > 0), the existence of trade costs means that the larger industry in h has a cost

17



advantage. If the cost linkage effect is sufficiently strong, further relocation of firms
from f to h can occur. Moreover, if the share of the manufacturing sector that
is located in h increases, then, other things equal, we should expect to see even
higher demand for intermediate goods from the manufacturing sector in h (demand
linkage). This circular causation - which is present for relatively high values of 7 -
can lead the entire manufacturing sector to become concentrated in h even if such
concentration implies higher cost of capital and labor in h.'”

The mechanism of the example above explains why each country may want to

switch to positive capital tax rates if 1 is positive and trade costs are reduced.®

4 Discussion of results

Comparing the results derived in this paper with those obtained in the previous
literature, a first difference concerns the model itself and what determines the out-
come of tax competition. Differences in country size is the driving force behind
the paper by Haufler and Wooton (1999) who study tax competition between two
countries trying to attract a foreign-owned monopolist. The existence of trade costs
and scale economies means that the firm will prefer to locate in the country with
the largest domestic market. The locational preference for the large country means
that the taxing authority in this country is able to attract the firm at a lower cost
than the small country. Haaparanta (1996) investigates a subsidy game between two
countries which seek to attract inward foreign direct investment in order to alleviate
domestic unemployment. In this model differences in national wage levels provide
countries with incentives to subsidize capital to reduce domestic unemployment. In
Black and Hoyt (1989) regional differences in a non-labor cost component are the
crucial component in a subsidy game between two regions which attempt to attract

firms by realizing scale economies with respect to the provision of public goods.

17See Krugman and Venables (1995) for a discussion of the interaction between demand linkages

and cost linkages, and how they may generate international specialization.
18For completeness, note that due to the import sheltering effect, the symmetric equilibrium is

stable when trade costs are high. This effect, however, is weakened if trade is inexpensive, and the

symmetric equilibrium can become unstable for sufficiently low levels of trade costs.
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The outcome of tax competition in the symmetric equilibrium (dispersion) in
the present paper is driven by firms’ preferences for locating in a country with a
large domestic market. In this setting, it is the presence of trade costs and industry
linkages — and not differences in exogenous country specific variables — that puts a
downward pressure on capital tax rates.'® In contrast, it is shown that in the con-
centrated equilibrium the positive externality generated by the interaction between
trade costs and industry linkages, allows the hosting country not only to increase
its tax rate above that of the other country, but to levy a positive source tax on
capital.

A second difference from earlier literature pertains to the issue of who ”wins”
the competition for mobile capital. Bucovetsky (1991) and Wilson (1991) find that
small countries win the competition for capital in the sense that they attract a more
than proportional share of mobile capital and achieves a higher per-capital utility
than large countries. Haufler and Wooton (1999) show that if there are economies
of scale in production, the existence of trade costs will give the firm an incentive to
locate in the large country. Hence, the large country is able to attract the firm at a
lower cost and thus has the higher per-capita utility in equilibrium.

The present paper shows that the country which host an agglomeration will
win the competition for capital. The reason is that manufacturers in the ”cluster
location” h are more competitive than their potential "rivals” in f, and can thus
pay a higher price for each unit of capital without making losses. This means that
even if capital can move costlessly between countries, the supply of capital will not
be perfectly tax elastic. In fact, for a range of trade costs and tax rates capital will
be inelastic in supply. The host country can exploit this by levying a source-tax on
capital above that of the other country. The "higher” level of taxation will increase

welfare in the hosting country and entail a positive source-tax on capital.

19The result in the symmetric case is related to the standard result in public finance that taxes
are set too low in the Nash-equilibrium [see Zodrow and Mieszkowski, (1986)]. The standard result
is obtained by allowing tax revenue to finance a public consumption good. It can easily be shown
that allowing for a public consumption good in our framework would reproduce the result that the

public good is underprovided in the Nash equilibrium.
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5 Concluding Remarks

Previous models on tax competition between countries have assumed that economic
activity is evenly spread out across space. Empirical studies, however, suggest that
economic activity is lumped together in ’clusters’, and that trade is not frictionless.
The research outlined in this paper is novel in the sense that it makes two modifica-
tions to the standard model of new economic geography; first, it introduces capital
as a factor of production (rather than only labor as in the standard set-up) and,
second, it allows for taxation of internationally mobile capital. Given these modifi-
cations, two alternative settings for tax competition have been analyzed. In the first
scenario, capital and firms were assumed to be concentrated in one single location.
It was then shown that the host country could gain from setting its source-tax on
capital above that of the other country. In particular, the hosting country could -
under reasonable assumptions - increase its welfare per capita by levying a positive
source-tax on capital, since capital effectively became immobile due to pecuniary
externalities arising in the agglomeration. In the second scenario capital and firms
were evenly spread across the two countries. The equilibrium outcome in this case
was that both countries provided a subsidy of equal size to capital.

The analysis in this paper could be extended in several directions. An obvious
extension would be to include several industries that varies in their degree of internal
and external linkages. This holds the potential of eliminating the extreme result that
the whole manufacturing sector becomes located in one country. A second interesting
extension would be to include a time dimension in the model, and explicitly consider
the time inconsistency problem that may constitute an important aspect of any
sustainable tax policy (see Kydland and Prescott, 1977). This extension would
obviously affect our results since the analysis has implicitly assumed that countries
- when trying to attract capital and firms - have made a credible promise of future

beneficial capital taxation.
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Appendix

A1 Parameter values
We have used Kj, = Ky =1, Ly, = Ly =1,0 =04, 0 =4, v = 0.5 in all the
simulations. In Figure 1 we have 7 = 1.5. In Figure 2 and Figure 3 n = 0.5, and in

Figure 4 n = 0.1 and 7 = 1.5.

A2 Deduction of equations (15) and (16)
Capital costs constitute a share 6 of the total manufacturing costs (c.f. (5)), and

with complete agglomeration in h we thus have
Th<Kh+Kf):9<Eh+Ef). (24>

Total expenditure on manufacturing goods is equal to Ej + Ey = npp, when
ng = 0. With w, = w; = 1 it thus follows from equations (10) and (11) that
En = yv(wn Ly + min Kn + thrn Kp) + (ER + Ey) and Ep = y[weLy 4+ (1 — t)r, Kyl
Let K = K; + Ky and L = L, 4+ L. Using the above expressions for Fj, and Ef
together with (24) it can be shown that the interest rate in h equals

Oy L
= (o) ® =

while expenditures for manufacturing goods can be expressed as*”

L O ny
Ep=~|Lp+—=————) (K, + tsK — 1\ 2
" 7l’l+f(<1—9v—n>< p f)1+<1—97—n> - (20
and

By =~ [Lf + % <1_Zﬁ> (1—ta) Kf] : (27)

20We must of course require that (1-0 — n)>0, otherwise the interest rate would be negative.
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Using Shepard’s lemma on equation (5) we find that capital demand from each
of the ny, firms is equal to 0rf 'q]. Equilibrium on the capital market thus requires

K

= e 1n
ory, "q,

(28)

N

The price index for differentiated goods in country h is equal to ¢, = (nhp,lf‘f)ﬁ

from equation (3). By using that p, = rfq] from equations (2) and (5), we have
1 e
qn = n}(llfv)(lfn) 7“,1777. (29>

Solving (28) and (29) simultaneously, and inserting for 7, from equation (25),

we find after a significant amount of algebra that

K\ T ~L =S
= — — : (30)
0 1—0v—n
and
K\ T I T
—o)(1-n)+n —o)(1-n)+n
o= (= S . (31)
0 1—60vy—n
The welfare level per capita in country h is equal to u, = - <thh+T?ih:thrhKf)-

Ln Pa ' ay

Using wy, = pa = 1 together with equations (25) and (31) we have

Up = -—
Ly N

1-0~v—n

o K Py I 1-6c | (1-0)(1—-n)+n .
where N = (1 0y — 1) K |(5)" () . With K, = K and
L, = Ly we arrive at equation (15) in the main text, where k = %
Equation (16) for the welfare level in country f is found in a similar way, by
i(waf+(17th)7’hKf)

1—
Ly Pa 4}

noting that ¢ = 7¢q, and u; = when ny = 0.

A8 Deduction of equation (32)

By means of (3) and (12) we have that z; = (%}f)i LIEP%. With all

manufacturing agglomerated in country h equations (2) and (5) tell us that we have

Py = T?q;, pn = g, and ¢ = Tqy. The no-arbitrage condition further implies

P_f) A T2 Al

r — .
that -£ = 1t and therefore we can rewrite x §as xry = =
Th 1-t¢ Ph DPrTp
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( 1—ty 7_) 09 roigrliog,

T . From equations (26) and (27) we thus have that manu-
7 PrNh

facturing in f is profitable if,

Ty = <ﬁ> - 7_1707770 (1 + (1 — 67 — 7]) + (1 — th) 87) > 1. (32>

2 (r20-1) —1)"

Solving (32) for z; = 1 leads to (19).

A4 The derivation of equation (20)
Suppose country f uses the tax rate {; = t;m and becomes the new host of
the agglomeration. In that case it follows from equation (15) that uf(t;”t) =

k [(1 —O0y—n)+(1+ t;m)Q’y]. If the agglomeration stays in h, on the other hand,
(1—0y—m)+(1-tp)0y
T

we know from equation (16) that u,(ty) =k . Country h is there-
fore able to keep the agglomeration by choosing a tax rate ¢, such that w,(t;) >

Uy (t;m). Solving this inequality we arrive at equation (20).

A5 Non-existence of agglomeration for high levels of trade costs
Suppose that it is profitable to produce differentiated goods in f for any given
15 < 1.0 when the level of trade costs is sufficiently high. In that case the asymmet-

ric equilibrium must sooner or later break down if we increase 7. Does that happen?
—60o P _ 2(oc—1) _
Equation (32) tells us that limz; = lim (ﬂ) {QH(I 0y +(1—tn)0) (7 1) }

T—00 oo \ 1ty 2ro(lm) =1

—0o
By using L’Hopital’s rule this can be simplified to lim x; = lim (%ﬁf) times
T—00 T—00

Gy _ (e-1) . .
{[(1 2[7,(1?;;511]7?()1?;)7: : }TU(H")*l. Since (1 — 0y — 1) > 0 we thus have lim z; =

T—00

oo if 0 > ﬁ If this inequality is satisfied, there must exist a critical level of trade
costs beyond which z; > 1 (so that the agglomeration breaks down).

It is easy to show that the degree of scale economies is an inverse function of o,

and approaches infinity as ¢ — 1. Assuming o > ﬁ amounts to requiring that

the scale economies are not are ’too large’. If ¢ were smaller than Fln’ then, due

to its small home market, country f would become more and more disadvantaged
as T increases. We would then end up in a situation where country h taxies away

all capital income from country f (¢, = 1.0) for high levels of trade costs. We have

1

ruled out this implausible case in our simulations, and thus assumed that o > 7 o
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