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Abstract

This paper analyzes tax competition between politically-motivated governments in an economy with

agglomeration forces. The economy includes trade costs, internationally mobile firms, and two coun-

tries of asymmetric size. Each national government sets its tax rate strategically to maximize the

weighted sum of residents’ welfare and political contributions by owners of firms as special interest

groups. It is shown that, if the governments in both countries or the government in the smaller coun-

try care about contributions heavily, the smaller country attracts a more than proportionate share of

firms by setting a lower tax rate. The result implies that the well-known home market effect, which

means that countries with large market size are attractive for firms, may be reversed as a result of tax

competition played by politically-interested governments.
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1 Introduction

Tax competition on investment is recognized to have involved a number of countries throughout the

world and have been accelerated since the late 1990s (OECD (1998)). A notable observation is that

small countries and regions in terms of their economic size and population size such as Hong-Kong,

Ireland and Singapore tend to undertake a more aggressive tax reduction than large countries such as

Germany, Japan and the U.S. do.*1 Although results of empirical studies on firms’ location choice

and taxes are inconclusive, some empirical evidences show that low corporate tax rate is effective in

attracting foreign direct investments (Bellak and Leibrecht(2009)), which implies that small countries

with a low corporate tax rate are expected be become the winners of tax competition.

Among a number of factors that accelerates tax competition, it is worth noting the recent movement

of lobbying by gigantic multinational firms to further reduction of taxes. Although there is little clear

evidence how amount of contributions are spent on tax issues due to the limited accessibility of data,

Drutman(2012) suggests that a fallen tax burden on large U.S. companies in recent years seems to

be obtained through their lobbying efforts. And the fact that the total lobbying spending in the U.S.

has become two-fold during 2001 ($1.64 billion) to 2013 ($3.21 billion) indirectly indicate the current

accelerated movement of tax lobbying.*2 Governments cannot ignore the interests of such large firms

in deciding their tax policy.

Motivated by these observations, this article examines the impact of lobbying activities on the out-

comes, mainly the industrial configuration, of tax competition. Specifically, based on a simple variant

of new economic geography model characterized by increasing returns to scale and mobile capital

(Ludema and Wooton(2000); Thisse(2010)), capital tax competition between two governments is

analyzed. Governments choose their tax (or subsidy) rate on capital strategically in order to maxi-

mize their objective. Tax revenues are repatriated to the domestic residents, who consists of capital

owners and non-capital owners (workers). Capital owners invest their capital both in firms located

in the smaller country and in firms located in the larger country. Capital or firms decide its location

responding to the after-tax (operating) profits and engage in Cournot competition in the markets of

both countries. The present model has two distinctive features. First, two countries areasymmetric

in that the total willingness to pay of residents in one country is larger than that in the other country.

The country in which the residents’ demand for an industrial good is higher can be thought to have

a larger market size. By introducing size asymmetries of countries, it becomes possible to capture a

part of tax competition in reality. Second, capital owners engage in lobbying activities to extract fa-

*1 Corporate tax rates of these countries in 2013 are 16.5%(Hong-Kong), 12.5%(Ireland), 17% (Singapore),
33.33%(Germany), 38.01%(Japan), and 40%(the U.S.). Source: KPMG (http://www.kpmg.com/global/en/

services/tax/tax-tools-and-resources/pages/corporate-tax-rates-table.aspx).
*2 Source: Lobbying Database,Open Secrets( http://www.opensecrets.org/lobby/index.php)
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vorable policies from governments. Building on the common agency approach explored byBernheim

and Whinston(1986) andGrossman and Helpman(1994), the objective of governments is formulated

in a such way that they consider not only the aggregate welfare of their domestic residents but also the

political contributionsby capital owners when deciding their tax rate. As a result, the resulting tax pol-

icy and distribution of firms are biased toward the interests of the special interest groups, which seems

plausible in the real world where lobbying by firms influences policy decision-making processes.

The main result of the present analysis is as follows. If the governments in both countries or at least

in the smaller country care about the contributions by their domestic capital owners heavily, tax com-

petition results in the concentration of firms in the smaller country. The result implies that the ‘home

market effect’, which means the country with a larger market size is attractive for industry, could be

reversedwhen considering a non-cooperative policy game between politically-interested governments.

The mechanism behind this is rather intuitive. For a firm in the larger country, the (operating) profits

from domestic sales out of its total profits is relatively large compared to the profits from export sales

because the firm can exploit the advantage of the larger market without incurring transportation costs.

In contrast, for a firm in the smaller country, the profits from exporting is of a higher importance than

that for a firms in the larger country because of the smallness of the domestic market. Both total profits

of a firm in the smaller country and that in the larger country get higher as more firms are clustering

in the smaller country, which makes there less competitive. Therefore, from the viewpoint of a single

firm, industrial agglomeration in the smaller country is desirable in that a firm can take advantage of

its location.*3 Owners of firms try to improve the value of investment portfolio (a weighted sum of the

total profits of a firm in both countries) through their lobbying activities. The tax rate in the smaller

country turns out to be lower than that in the larger country and the smaller country hosts a more

than proportionate share of firms. The result that the smaller country gains industrial agglomeration is

roughly consistent with some empirical evidences and casual observations mentioned before.

1.1 Relation to the literature

This paper is related to several strands of the literature, but the most related one is analyses of

tax competition in the new economic geography framework (Kind et al.(2000); Ludema and Wooton

(2000); Baldwin and Krugman(2004); Borck and Pfl̈uger(2006)). The main conclusion of these earlier

studies is that the country with a large number of firms at the beginning of the tax game maintain its

position while setting its tax rate higher than the rival country with few firms.*4 Most of these studies

deal with symmetric market size and simply assume the welfare maximizing governments, while this

*3 The following analysis focuses on interior spatial distributions so that the (after-tax) total profit is equalized between
countries and full agglomeration is never achieved.

*4 This conclusion depends on static (simultaneous or sequential) settings of the game which most of the studies deal with.
Kato (2014) examines a tax game in an infinite horizon and shows that rather than the initial condition, whether or not
governments commit to their policies is important for the spatial outcome.
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paper allows size asymmetry and politically-biased governments.

To the author’s knowledge, there are few studies that address political economic issues in the con-

text of agglomeration and tax competition.Ottaviano and Ypersele(2005) andHaufler and Wooton

(2010) analyze tax competition in a mobile (‘footloose’) capital version of the new economic geog-

raphy model as in this paper. They show that in the interior equilibrium, country with a large factor

endowments still hosts a larger share of firms as a result of tax competition. The market size is still

matter for determining industrial location and the reversal of the home market effect never happens

in their analysis because these two papers consider only benevolent governments.Borck et al.(2012)

study a subsidy game between governments with political preference in asymmetric regions. Their

focus is quite different from that of the present analysis in that they look only at the situation where

initial industrial location matters, i.e., corner solutions (the core-periphery equilibria).*5 By focusing

on interior solutions where initial distribution of firms is irrelevant to outcomes, the present analysis

isolates pure effects of the market size (plus effects of political consideration).

This paper is also related to the literature on tax competition in public finance.Bucovetsky(1991)

andWilson (1991) study tax competition between two asymmetric regions in the neoclassical frame-

work. They show that the smaller region levies a lower tax rate and has a higher capital-labor ratio

than the larger region because the tax base in the former responds more elastically to the tax differ-

ential than that in the latter. The contribution of the present paper is to provide another rationale for

the advantages of small countries in a different light from that cast by the traditional tax competition

literature.

The rest of the paper is organized as follows. The next section develops a simple general equilibrium

model that induces agglomeration forces. Section 3 formulates tax competition with political pressure

groups. Section 4 presents analytical and numerical results. Section 5 concludes.

2 The model

In this section, I construct a linear version of the new economic geography model with the speci-

fication ofThisse(2010).*6 The economy consists of two countries, home (h) and foreign (f ). Each

country has two factors of production, labor and capital, whose amount is identical between two coun-

tries. That is, suppose that the world amount of labor isL and that of capital isK, countryi ∈ {h, f } has

Li = L/2 andKi = K/2. However, as will be seen shortly, the two countries differ in their consumers’

preferences. Agents are divided into two groups, workers and capital owners. Workers supply their

*5 They point out a possibility that the smaller region that attains full agglomeration in the beginning maintains its position.
The key factors to this result are inter-and intra-industry spillovers and a heavier weight of regional governments on the
workers’ welfare.

*6 To the author’s knowledge,Ludema and Wooton(2000) are the first to present the model. I follow the presentation of
Thisse(2010). Qualitative results are quite similar to a ‘footloose capital’ version ofOttaviano et al.(2002), which is
analyzed in depth byBaldwin et al.(2003) Chapter 5 andOttaviano and Ypersele(2005).
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labor services inelastically, while capital owners, whose fraction among agents are assumed to be neg-

ligible, do capital services inelastically. Capital owners can invest their assets both on domestic firms

and foreign firms so that the amount of capital in a country can be different from the number of firms

located there. Namely, the share of firms in countryi, denoted byλi ∈ [0,1], differ from one-half in

general. I assume capital owners in both countries have an diversified portfolio that is proportional to

the share of firms in each country. Supposeπi is the reward to one unit of capital invested in countryi,

the total capital income of countryi then amounts toΠKi = [λiπi + (1− λi)π j ]Ki .

There are two industries which produce different homogeneous goods, themodernsector (its product

is denoted byq) and thetraditional sector (denoted byz). The modern sector is characterized by

increasing returns technology and imperfect competition. One unit ofK is needed to set up a modern

firm, and it can produce any amount of goods without marginal costs. In contrast, the traditional

sector is characterized by constant return to scale technology and perfect competition. In the sector,

the production of one unit ofz requires one unit ofL. I choose the traditional good as numéraire.

Shipment of one unit of the modern good incurs an additionalτ unit of trade costs, while there are no

such costs when shipping the traditional good.

2.1 Demand Side

Agents in countryi share common preferences. They consume both the modern and traditional

goods:

ui =

(
βi −

qi

2

)
qi + zi , i ∈ {h, f }, (1)

whereβi > 0 is a demand shift parameter, which differs from country to country, i.e.,βh , β f . I

interpretβi as themarket sizeof countryi.*7 Aggregating across individuals, total utility in countryi

is given by:

Ui = Liui =

(
βi −

Qi

2Li

)
Qi + Zi , i ∈ {h, f }, (2)

whereQi ≡ Liqi is the total demand in countryi for the modern good andZi ≡ Lizi is that for the

traditional good. Given the price of the industrial good, denoted bypi , utility maximization yields the

demand function for the good:

ph = βh − 2Qh/L, (3-h)

pf = β f − 2Qf /L. (3-f)

*7 In the literature of new economic geography, the market size of a country is typically defined as the amount of factors
the country owns, while assuming identical preferences among countries. Here factor endowments are the same between
two countries (Lh = L f = L/2 andKh = K f = K/2), but a part of preferences is different (βh , β f ). I deviate from the
standard definition in the literature in order to derive intuitive analytical results and avoid messy expressions. In fact. the
same qualitative results hold if I follow the standard definition.
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Note thatLh = L f = L/2. The slope of the demand curves in both countries are the same, but their

intercept can be different. The larger countryi is one that has a greater intercept of demand curve

(βi > β j , i , j ∈ {h, f }).

2.2 Supply Side

In the traditional sector, the production of one unit ofz requires one unit ofL. As discussed before,

because of no trade costs and the choice of numéraire, the price of the good between two countries is

equalized to unity. Constant returns to scale production implies that the wage rate in both countries

becomes also unity, i.e.,wh = wf = 1.

In the modern sector, after establishment, firms can produce without marginal costs and choose

differently the quantities to be sold in domestic and export markets. The operating profit of a firm can

be written as follows:

πh = phqhh + (pf − τ)qh f , (4-h)

π f = (ph − τ)qf h + pf qf f . (4-f)

whereqi j denotes the amount of production by a firm in countryi, sold in countryj (i, j ∈ {h, f }). One

unit of capital builds one firm so that capital market clearing conditions requires that the number of

firms in countryh isλhK and that in countryf isλ f K ≡ (1−λh)K, whereλ is determined endogenously.

Total demand in a country are met by total supply by firms in both countries:

Qh = λhKqhh + (1− λh)Kqf h, (5-h)

Qf = λhKqh f + (1− λh)Kqf f . (5-f)

Each firm engages in Cournot competition both in domestic and foreign markets. Substituting the

demand function (3) into the operating profit (4) and taking the F.O.C.s with respect to the quantity in

both markets yield:

qhh = Lhph, qf h = L f (pf − τ), (7-h)

qf h = Lh(ph − τ), qf f = L f pf . (7-f)

where

ph =
βh + (1− λh)Kτ

K + 1
. pf =

β f + λhKτ

K + 1
. (8)

The increase in the share of domestic firms and decline in trade costs make the domestic price down.

Exporting is profitable for firms as long as the mill pricepi − τ is positive. In other words, trade

costs must be sufficiently small:

τ < τtrade ≡
min{βh, β f }

K + 1
. (9)
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This inequality is assumed to hold throughout the analysis.

By substituting equilibrium prices and quantities into (4), the equilibrium operating profit can be

calculated as follows:

πh =
L
[
βh + (1− λh)Kτ

]2
2(K + 1)2

+
L
[
β f − {1+ (1− λh)K} τ

]2

2(K + 1)2
, (10-h)

π f =
L
[
βh − (1+ λhK)τ

]2
2(K + 1)2

+
L
(
β f + λhKτ

)2

2(K + 1)2
. (10-f)

Free entry and exit make excess profits zero so that the operating profits become equal to the factor

rewards to capital. Nowπi can also be regarded as the rental rate of capital invested in countryi.

The marginal effect of an increased share of domestic firms on their total profit depends on the

difference of the market size:

dπi

dλi
=
τKL[β j − βi − τ − 2Kτ(1− λi)]

(K + 1)2
, i , j ∈ {h, f }, (11)

whereλ j ≡ 1 − λi . If country i is larger (βi > β j), the effect is definitely negative. For firms in the

larger country, the impact of an influx of firms, which intensifies the domestic competition, is always

a bad news because the profit from serving the large domestic market out of the total profit is more

important than the profit from exporting to the small foreign market. If countryi is smaller (βi < β j),

the negative impact is less severe than the previous case and the effect can be positive when the size

asymmetry is huge. Since the contribution of the profit from exporting is more important for firms in

the smaller country than for firms in the larger country, the industrial clustering in the domestic market

mitigates the competitiveness of the foreign market and enhances export profits.

From (11), it can be easily verified thatπi(λi) has an U-shaped relationship withλi and takes its

minimum at

λm
i =

2K + 1
2K

+
βi − β j

2τK
, i , j ∈ {h, f }.

If βi > β j , λm
i is greater than one so thatπi(λi) is decreasing inλi within the interval [0,1]. If βi < β j ,

λm
i is smaller than that in the former case and gets even smaller as the difference of the market size

expands. In fact, for firms in the smaller country, an increased competitiveness in the domestic market

has an positive effect for them when the size difference is so huge that export profits account for a large

fraction of the total profit.

The (operating) profit of a firm in countryh as a function of the firm share is illustrated under a

specific parameter values in Figs. 1 and 2.
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Fig. 1. Profits of a firm located in the larger country.

Note: βh = 3, β f = 1.3, τ = 0.2165, K = 5, L = 5.

Fig. 2. Profits of a firm located in the smaller country.

Note: βh = 1.3, β f = 3, τ = 0.2165, K = 5, L = 5.

2.3 Location equilibrium

Capital owners in each country try to invest their internationally-mobile capital in the country that

offers a higher rental rate, This implies that the rental rate of capital in both countries should be
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equalized:

πh(λh) = π f (1− λh), (12)

as long asλh is in the interior interval (0,1). If firms are completely agglomerated in one country

λh ∈ {0,1}, this equality does not hold. The equality of factor rewards (12) gives an unique distribution

of firms:

λ∗i =
1
2
+
βi − β j

2τK
, i , j ∈ {h, f }. (13)

If country i is smaller,λ∗i is less than one-half. Considering the fact that the amount of capital is

equally distributed between the two countries, the smaller country becomes the exporter of capital,

while the larger country becomes the importer of capital. The result is the so called “home market

effect” (Krugman(1980)). Intuition behind this is easy to grasp. Supposeβi < β j and consider the case

where each country owns a share of firms that equals its capital endowment, i.e.,λi = 1/2. Locating in

the larger market saves trade costs so that firms there earn more from exporting and thus obtain a higher

total profit, given the equal distribution of firms. In fact, calculations revealπi(λi = 1/2) < π j(1− λi =

1/2). Because of the reward difference, capital will seek to move into the larger country (1−λi ⇑) until

when the difference disappears. In equilibrium, the distribution of firms becomes unequal in order to

maintain the equalization of the factor rewards.

As can be seen in (13), if the two countries differ in size (supposeβi < β j), reducing trade costs

makes the distribution more unequal (τ ⇓→ λ∗i ⇓). In other words, as economic integration proceeds,

the inherent market feature becomes more important in the determination of the quantities and prices

than the industrial distribution (see (8) and (9)). To assure an interior outcome, trade costs should be

sufficiently large (suppose stillβi < β j):

τ > τ∗cluster≡
β j − βi

K
. (14)

The sufficient condition of international trade is thusτ∗cluster < τtrade, which requires the difference of

the intercepts not to be large:

β j

βi
<

2K + 1
K + 1

. (15)

In the case ofβi > β j , the country indexes in (14) and (15) are flipped. The following lemma summa-

rizes the results:

Lemma. Assume that there are no governments and that the difference of the market size is not

extremely large, i.e.,(K+1)/(2K+1) < βh/β f < (2K+1)/(K+1). There are two patterns of industrial

configuration:

(i) if 0 < τ < τ∗cluster, all firms are clustered in the larger country, (e.g.,λ∗f = 1−λ∗h = 1 whenβh < β f ).

(ii) if τ∗cluster< τ < τtrade, though incomplete specialization happens, the larger country hosts a greater

share of firms than its capital endowment (e.g.,1/2 < λ∗f < 1 whenβh < β f ).

9



3 Tax competition with lobbying groups

I now introduce taxes and governments into the economy. The governments in countryi ∈ {h, f }
imposes a lump-sum taxTi on each firm operating in countryi, and total tax revenue is thusTi · λiK.

Tax rates are allowed to benegative.The arbitrage condition requires the equalization of the after-tax

factor rewards:

πh(λ) − Th = π f (λ) − T f .

The equilibrium share of firms is thus affected by the tax difference:

λi(Th,T f ) = λ
∗
i −

K + 1
2τ2KL

(Ti − T j), i , j ∈ {h, f }, (16)

whereλ∗i is the equilibrium share of firms when there are no governments and is given by (13). The

higher the tax rate in a country is, the fewer firms it obtains (Ti ⇑→ λi ⇓). Collected tax revenues are

redistributed to the domestic residents.

3.1 Politically-motivated governments

Before discussing the objective of the governments, I compute the welfare of residents. As was

mentioned in the beginning of Section 2, the residents are divided into two groups: one is capital

owners and the other is workers. From the assumptions that capital owners account for a sufficiently

small fraction of the population and that they have a fully diversified portfolio, the welfare of the

capital owners in countryi is represented as:

Wi,capital = ΠKi ≡ [λi(πi − Ti) + (1− λi)(π j − T j)]K/2, i , j ∈ {h, f }. (17)

which is common between the two countries sinceKh = K f = K/2.

The income of a worker consists of the wage paid to one unit of labor service in the traditional sector,

the redistribution of tax revenue and the endowments of the numéraire:

piqi + zi = 1+
TiλiK
L/2

+ zi . (18)

Remember that the wage rate is unity and thatLh = L f = L/2. The national budget constraint is

obtained by aggregating (18) across workers. By inserting the constraint into the aggregate utility (2)

and evaluating it at the equilibrium quantities (7) and prices (8), the aggregate welfare of workers in

countryi is given by:

Wi,worker = (Si + 1)L/2+ TiλiK + Zi , (19)

whereSi is the consumer surplus of an individual:

Si =
(βi − pi)2

2
. (20)
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The total welfare of the residents in countryi is Wi =Wi,capital +Wi,worker.

The problem of the governments is formulated as inGrossman and Helpman(1994, 1995). The gov-

ernments care not only about the aggregate welfare of their residents but also campaign contributions.

a denotes a weight that the governments place on the former relative to the latter. Here only capital

owners can organize a lobbying groups and make contributionsC to their domestic government. For-

mation of the group incurs a cost, denotedF, which is considered as necessary efforts to overcome

free-rider problems that members of organized group face.*8 The objective function of the government

in countryi is

Gi(Ti ; T j) = 1iCi(Ti ; T j) + ai [Wi(Ti ; T j) − 1iF], (21)

where1i is an indicator function that takes one when capital owners in countryi engage in lobbying

activities.

Tax competition with political pressure is analyzed in the following three stage game. First, capital

owners in each country as a special interest group (SIG) decide whether or not they form a lobbying

group. If they are organized, they choose a contribution schedule that depends on the domestic tax

rate (Ci(Ti)) given the tax rate of the rival country (T j). Second, each government makes a decision

whether it receives or rejects the contributions. The tax rates are non-cooperatively chosen so as to

maximize the objective of the governments (20). Finally, relocation of firms occurs in a response to

the factor-rewards differential.

As in Grossman and Helpman(1994, 1995), I focus on the truthful contribution schedules:

Ci(Ti ; T j) = max
{
Wi,capital(Ti ; T j) − F − Bi , 0

}
, (22)

whereBi is a constant equal to a difference between the objective of the government when it ignores

the contributions and that when it receives them. Substituting (22) into (21) reveals that the the gov-

ernments choose a tax rate that maximizes the joint payoff of themselves and their domestic SIGs:

max
Ti

Gi(Ti ; T j) = max
Ti

[
Wi,capital(Ti ; T j) − F − Bi + ai

{
Wi(Ti ; T j) − F

}]
. (23)

The problem can be solved backwardly. First, I compute the (interior) equilibrium distribution of firms

given the tax rates as in (16). Second, I derive the F.O.C. of each government by differentiating (21)

with respect toTi givenT j and equating it to zero. Finally, the two F.O.C.s are evaluated at the truthful

schedule (if SIGs make contributions) as in (23) and I solve the systems of equations for the tax rate

of each country.

4 Results

In this section, I assume that SIGs in both countries are active. Notwithstanding the simple structure

of the present model, the model has two dimensions of heterogeneity: one is the market sizeβi and

*8 This additional cost assures that contributions are positive.
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the other is the welfare weightai . Even though I can derive equilibrium outcomes in an explicit form,

it is difficult to confirm, for example, interior solutions and specify the parameter ranges associated

with the results. However, I can establish clear statements in the special case, namely the case where

the governments in both countries are equally politically-motivated and SIGs there make contribution.

First the special case is studied. And then the general case where the welfare weight differ from

countries is examined with the aid of numerical simulation.

4.1 The welfare weights are common

To focus on meaningful solutions, a few restrictions to parameters are needed. The welfare weight

a is not extremely small:

a >
2K

4K + 5
≡ a. (A1)

As will be seen, the equilibrium distribution of firms exhibits a hyperbola in terms of the weight. (A1)

is necessary to focus on the right of the hyperbola.

In order to ensure the range of trade costs where interior solutions are achieved, namely,τLcluster <

τtrade(τLcluster will be defined shortly) the difference of the market size should not be extremely large:1/β1 < βh/β f < β1, if a < a < 2K/(K + 2),

1/β2 < βh/β f < β2, if 2K/(K + 2) < a.
(A2)

where β1 ≡
a(3K2 + 2K − 2)+ 2K
(K + 1)[2K − a(K + 2)]

, β2 ≡
a(5K2 + 8K + 2)− 2K(K + 1)

(K + 1)[a(K + 2)− 2K]
.

4.1.1 Interior solutions

First, I show the analytical results in which the equilibrium share of firms is in between [0,1]. From

the government’s objective (23), I calculate the marginal impacts of a domestic tax increase on the

government’s objective in countryi:

dGi

dTi
=

d
dTi

[
aL(Si + 1)

2
+ aTiλiK +

(1+ a)ΠK
2

]
=

aL
2

dSi

dTi
+ aK

(
λi + Ti

dλi

dTi

)
+

(1+ a)K
2

dΠ
dTi
, i ∈ {h, f }, (24)
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whereλi is given by (16),Π by (17) and:

dλi

dTi
= − K + 1

2τ2KL
= −

dλ j

dTi
< 0, (25)

dSi

dTi
=
∂Si

∂λi

dλi

dTi
=
τK2(βi − τλ j)

(K + 1)2

(
− K + 1

2τ2KL

)
= −

K(βi − τλ j)

2τL(K + 1)
< 0, (26)

dπi

dTi
=
∂πi

∂λi

dλi

dTi
=

1
2
+

Ti − T j

2τ2L
,

dπ j

dTi
=
∂π j

∂λ j

dλ j

dTi
= −1

2
+

Ti − T j

2τ2L
, (27)

dΠ
dTi
=

[
dλi

dTi
(πi − Ti) +

dλ j

dTi
(π j − T j)

]
+

[
λi

(
dπi

dTi
− 1

)
+ λ j

dπ j

dTi

]
= −1

2
+

Ti − T j

2τ2L
, i , j ∈ {h, f }. (28)

(25) shows that an increased tax rate in a country induces firms there to relocate to the other country

and the negative impact expands as trade costs fall. In (26), an increase in the domestic tax rate

negatively affects the consumer surplus of the residents there because the outflow of firms resulted

from the increased tax rate causes the domestic price to get high. (27) reveals that the change of the

domestic profit differ from that of the exporting profit. Without the tax differential (Ti − T j = 0), an

increased tax rate in a country drives its domestic firms away, which mitigates competition among

them and thereby raises their profits (dπi/dTi = 1/2), while at the same time it reduces the profits of

foreign firms (dπi/dT j = −1/2) since competition there becomes tougher. (28) shows that the effect of

an tax increase on the portfolio is basically negative but that negative effect can be mitigated or even

be reversed as the tax wedge increases.*9

Setting (24) zero for both countries yields a system of equations with respect toTh andT f , which in

turn gives the equilibrium tax rates:

TL
i =
τL[τK {a(4K + 5)− 2K} {a(2K + 3)− 2(K + 1)} + Θi ]

4a(K + 1)2[a(4K + 5)− 2K]
, i , j ∈ {h, f }

where Θi ≡ a
[
6a(βi − β j) + 2K2(βi + β j) + aK(7βi − 17β j) + 2aK2(βi − 5β j)

]
.

The difference of the equilibrium tax rate is given by:

TL
i − TL

j =
3aτL(βi − β j)

(4K + 5)a− 2K
, i , j ∈ {h, f }. (29)

If the two countries are of equal size (βh = β f ), the tax gap vanishes and the resulting share of firms

are the same as in the case without the two governments. If the two countries differ in size, since the

denominator of the second term in (29) is positive under assumption (A1), it can be found that the

smaller country, say, countryi with βi < β j , always levies a lower tax rate (TL
i < TL

j < 0). Intuitively,

*9 In contrast to the effects on the price of the portfolio (the second big bracket in (28)), the effects on changing a composition
of the portfolio (the first big bracket in (28)) have no effect as long as the after-tax rewards are identical between the two
countries (πh − Th = π f − T f ).
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this result can be explained by the fact that extra tax revenues from firms by increasing the domestic

tax rate are more in the larger country than in the smaller country.

To confirm rigorously that the larger country sets its tax rate higher, I check how the governments

in countries with different size have different motives when they both start with a same tax rate (Th =

T f = T, for all possibleT). Suppose countryi is smaller and sets its tax rate at the same level as

country j, then comparing its marginal effects in countryi with the counterparts in countryj yields:

dGi

dTi
−

dG j

dT j

∣∣∣∣∣
Ti=T j=T

=
aL
2

(
dSi

dTi
−

dS j

dT j

) ∣∣∣∣∣
Ti=T j=T

+ aK[λ∗i − (1− λ∗i )]

=
a(4K + 3)(βi − β j)

4τ(K + 1)
, i , j ∈ {h, f }, (30)

whereλ∗i is given by (13). This is negative for all possibleT as long asβi < β j . If the tax gap is zero

though countries are asymmetric, there are no difference between the countries as to the loss of tax

revenues caused by the erosion of tax base (Th(dλh/dTh) = T f (d(1− λh)/dT f ) at Th = T f = T) and

the damage to the total capital rewards (dΠ/dTh = dΠ/dT f at Th = T f = T). Thus, only the negative

effect on the consumer surplus (dSi/dTi) and the extra tax revenue (λ∗i ) emerge in (30) and the latter

positive effect is dominant. The fact that the marginal effects of an increased tax rate in the smaller

country are biased more negatively implies that it has stronger incentives to lower its tax rate. The

larger country can exploit more tax revenues from the domestic firms due to the home market effect

(λ∗j ≡ 1− λ∗i > 1/2) and is less eager to lower its tax rate though a higher tax rate hurts the surplus of

its residents.

By substituting (29) into (16), the equilibrium share of firms can be calculated as:

λL
i =

1
2
+

(βi − β j)[a(K + 2)− 2K]

2τK[a(4K + 5)− 2K]
, i , j ∈ {h, f }. (31)

In order for the share to lie in between [0,1], trade costs should be sufficiently large. For example,

if a < a < 2K/(K + 2) andβi < β j , thenτ must be smaller thanτLcluster ≡ (βi − β j)[a(K + 2) −
2K]/[(K + 1){a(K + 2)− 2K}]. τLcluster in other cases can be readily defined. Assumption (A2) ensures

thatτLcluster< τtrade. τ < τLcluster is assumed to be hold.

Now the equilibrium distribution depends on a political factor, i.e., the welfare weighta. Suppose

country i is smaller (βi < β j), since the denominator of the second term in (31) is positive under

assumption (A1),λL
i is greater than one-half ifa is small enough (a < a < 2K/(K + 2) ≡ aL).

This means that, in contrast to the conclusion from the standard new economic geography model, the

smallercountry hosts a more than proportionate share of firms when both countries put a much heavier

weight on the welfare of capital owners. The possibility of thereversalof the home market effect can

be explained by the fact that the impacts of an increased tax rate on the per-unit capital incomeΠ

are different between the smaller country with a lower tax rate and the larger country with a higher

tax rate. From (28),Π decreases more for the smaller country as its tax rate goes up. As discussed

14



just before, when both countries choose the common tax rate, an increased tax rate in a country has

an positive effect on the domestic profit (dπi/dTi = 1/2) and has an negative effect on the export

profit (dπ j/dTi = −1/2), and the overall effect is negative (dΠ/dTi = −1/2). When the two countries

choose different rates, which is true in equilibrium, however, the former positive effect gets weaker

and the latter negative effect becomes more severe in the smaller country with a lower tax rate. Since

the attribution of the exporting profit to the total profit are more important for firms in the smaller

country than for firms in the larger country, firms in both countries prefer industrial agglomeration in

the smaller country. Governments motivated by political contributions from capital owners implement

a tax policy that enhances such a configuration. The discussion is summarized in the following:

Proposition 1. Consider tax competition between the governments that have an equal weight a on

the voters’ welfare relative to the campaign contributions. Assume (A1), (A2) andτLcluster < τtrade, two

cases may arise:

(i) if the weight is small (a< a < aL), the smaller country hosts a larger share of firms than the share

of capital endowment (e.g.,1/2 < λL
h < 1 whenβh < β f ).

(ii) if the weight is large (aL < a), the smaller country hosts a smaller share of firms than the share

of capital endowment (e.g.,0 < λL
h < 1/2 whenβh < β f ). In both cases, the smaller country levies a

lower tax rate than the larger country.

Figs. 3 and 4 illustrates the share of firms and the tax rates in different levels of the welfare weight,

respectively.

Fig. 3. The distribution of firms under the common welfare weight.

Note: βh = 1.3, β f = 3, τ = 0.2165, K = 5, L = 5.
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Fig. 4. Tax rates under the common welfare weight.

Note: βh = 1.3, β f = 3, τ = 0.2165, K = 5, L = 5.

4.1.2 Full agglomeration

Next I consider corner solutions where trade costs are so small:τ < τLcluster that all the firms are

agglomerated in one country. Suppose countryi is small: βi < β j . If the welfare weight is small

enougha < a < aL, λL
i defined in (31) exceeds unity. In this case, the equalization of after-tax

reward is no longer valid and countryi attracts all the firms. Since it holds thatΠ = πi(λi = 1) − Ti

and dλi/dTi = dλi/dT j = 0, the marginal impacts of a tax increase on the government objective are

reduced to: dGi/dTi = K(a − 1)/2 and dG j/dT j = 0. When 1< a < aL, the government in the

smaller country has an incentive to increase its tax rate so that it does so until the after-tax rewards are

equalized:πi(λi = 1)− TL
i = π j(1− λi = 0)− TL

j , or:

TL
i (λi = 1)− TL

j (1− λi = 0) = πi(λi = 1)− πi(1− λi = 0),

=
τL(βi − β j − τK)

K + 1
. i , j ∈ {h, f }.

The tax equilibrium tax rates are determined in the difference term and the absolute values are inde-

terminate. The difference is unambiguously negative, which means that the smaller country sets its tax

rate lower. Whena < a < 1, it can be seen thatTi(λi = 1) = −∞ andT j(1 − λi = 0) is an arbitrary

value.

If, on the other hand, the welfare weight is large enoughaL < a, λL
i becomes negative so that the

larger countryj attains the full agglomeration. As in the previous case where 1< a < aL, considering

the fact thatΠ = π j(1−λi = 1)−T j and dG j/dT j = K(a−1)/2 > 0, the government in the larger country

raises its tax rate to the level where firms relocation cannot occur:πi(λi = 1)−TL
i = π j(1−λi = 0)−TL

j ,
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or:

TL
i (λi = 0)− TL

j (1− λi = 1) = πi(λi = 0)− πi(1− λi = 1),

=
τL(βi − β j + τK)

K + 1
. i , j ∈ {h, f }.

Because it holds thatτ < τLcluster< (βi − β j)/K, the difference is negative. In sum:

Proposition 2. Consider tax competition between the governments that have an equal weight a on

the voters’ welfare relative to the campaign contributions. Assume (A1), (A2) andτ < τLcluster, then two

cases may arise:

(i) if the weight is small (a< a < aL1), the smaller country achieves the full agglomeration (e.g.,

λL
h = 1 whenβh < β f ) while the smaller country levies a higher tax rate than the larger country.

(ii) if the weight is large (aL < a), the larger country achieve the full agglomeration (e.g.,λL
f = 1−λL

h =

1 whenβh < β f ).

In both cases, the smaller country levies a lower tax rate than the larger country.

4.2 Numerical results

Finally, I examine the most general case where SIGs in both countries are active and the welfare

weight of each government is different (ah , af ) by relying on numerical simulation. The equilibrium

share of firms can be obtained analytically:

λL
i =

1
2
+

(βi − β j)[K(ai + a j) − (K + 2)aia j ] + τK(K + 1)(ai − a j)

2τK[K(ai + a j) − (4K + 5)aia j ]
, i , j ∈ {h, f }.

Figs 5 and 6 illustrateλL3
h in various levels of the market sizeβh and the political weightah. In both

figures,λh is proportional toβh in general. However, the proportional relationship collapses whenah

is sufficiently small. The market size is crucial in determining the equilibrium distribution when either

of the governments is rather benevolent. When both governments are deeply involved in political

posturing, the pressure from capital owners are reflected well in the resulting outcome. Especially

in Fig. 5 where the foreign government are deeply affected by lobbying (smallaf ), the reversal of

the home market effect (1/2 < λh < 1 if βh < β f = 2; 0 < λh < 1/2 if βh > β f = 2) is widely

observed under small values ofah, which corresponds to Proposition 1. In Fig. (6) where the foreign

government pay little attention to political campaign (largeaf ), the reversal is also observed only when

βh is smaller andah is around its minimum.λh always exceeds one-half whenβh > β f as Proposition

2 states.

The numerical simulation confirms that the home market effect is less likely to hold as the gov-

ernments in both countries or at least the one in the smaller country become more biased toward the

interests of capital owners.
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Fig. 5. Location patterns when the welfare weight of the foreign government is small.

Note: af = 1.5, β f = 3, τ = 0.2165, K = 5, L = 5.

Fig. 6. Location patterns when the welfare weight of the foreign government is large.

Note: af = 10, β f = 3, τ = 0.2165, K = 5, L = 5.
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5 Conclusion

This article has analyzed a tax game between two countries of asymmetric size taking into account

a political economic issue. Political process is modeled as a (multiple)Principle(s)-Agent relationship

between the governments and the capital owners as inBernheim and Whinston(1986) andGrossman

and Helpman(1994, 1995). It is shown that if at least the government in the smaller country are biased

toward the interests of capital owners, the smaller country attracts a more than proportionate share

of firms (the reverse home market effect). The important source of the profit of a firm in the smaller

country is from exporting to the larger foreign country, while that of a firms in the larger country

is from serving the domestic larger market. Therefore, capital owners, who invest in firms in both

countries, prefer the concentration of firms in the smaller country in which case the rewards to both

capital invested in the smaller country and in the larger country tend to be high. The interests of capital

owners are well reflected in the spatial outcome of tax competition if the governments care about the

welfare of capital owners heavily.

The reversal of the home market effect is a new insight in the literature of agglomeration and tax

competition, where the larger market size or the initial locational advantage is crucial for becoming the

winner of competition. The implication that the smaller market size can be an advantage in agglom-

eration economies when considering politically-biased governments may be helpful in understanding

how tax competition works in reality.
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