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Abstract

We develop a theory of economic disintegration with both endogenously formed tax and trade
policies. We show very generally that, contrary to conventional wisdom, a country’s
disintegration from an integrated area leads to a deeper integration inside the area. Similarly, the
departure of a country from a customs union lowers tariffs world-wide. Moreover, we introduce
international firm mobility and non-cooperative business tax policies into the multi-country,
multi-sector general equilibrium trade model of Melitz and Ottaviano (2008). We address the
model-inherent dimensions of economic disintegration, such as tariffs, non-tariff barriers, the
harmonization of production standards and regulations, business frictions, as well as household
migration and analyze their effects on the domestic tax policies of asymmetric countries.
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1 Introduction

“We're going to stop the ridiculous trade deals that have taken everybody out of our
country and taken companies out of our country, and it’s going to be reversed.”

Donald Trump, 45. President of the United States.

After decades of international integration, recent movements towards economic disintegration have
emerged. The United Kingdom’s referendum to leave the European Union is a prominent example
of such protective policy measures that have lately gained significant influence. Similarly, this is
the case for the renegotiation of NAFTA and the failure to finalize trade agreements like TPP and
TTIP.

The emergence of protectionism and deglobalization raises several economic policy issues: Is
economic disintegration that takes place unilaterally the same as reverse integration that is usually
a multilateral process? How do such movements affect the formation and depth of international
trade agreements around the world?

Contributors to the modern trade policy literature, as founded by Bagwell and Staiger (1999),
highlight the advantages of forming international trade agreements to overcome the Prisoner’s
Dilemma of mutual terms-of-trade manipulation. Ceteris paribus, in a state of economic disinte-
gration, countries are, therefore, worse off compared to free trade.

However, the disintegration of one country from an economic union or a regional trade agree-
ment has global repercussions for existing international agreements. In other words, international
agreements react worldwide to economic disintegration. For example, it may well be the case that
the UK and the remaining European Union are adversely affected as the conditions under which
these countries trade with each other worsen due to Brexit. At the same time, depending on the
legal implementation of Brexit, both the UK and the EU may now be free to (re)negotiate trade
agreements with other countries (e.g., the US and China) without the need to consider each other.
When reevaluating their trade policies towards these countries, the EU’s objective function changes
as the UK does not sit at the negotiating table anymore. Similarly, the UK now sets its policies
towards China and the US solely in its own interest. In turn, cooperative and non-cooperative

trade policies towards these countries are affected. As a consequence, the welfare implications



of unilateral economic disintegration become less straightforward compared to those of a reverse
multilateral integration.

Another critical question is how domestic policies, such as business taxation, react to the degree
of economic integration in general and unilateral disintegration steps in particular. A significant
body of theoretical and empirical research suggests that countries use their taxes to attract inter-
nationally mobile capital, labor, and foreign direct investment. The ongoing globalization of the
world economy is known to make production factors and firms more mobile across space and, as
a result, has led to less progressive income tax schedules (Egger, Nigai, and Strecker (2019)) and
lower taxes on corporations (Dyreng, Hanlon, Maydew, and Thornock (2017)), which fuels fears
of a “race to the bottom” of taxes.

If disintegration were the opposite of integration, Brexit should lead to higher taxes according
to conventional wisdom. However, many believe that the UK would have to lower taxes after Brexit
to stay competitive, and this would also push down taxes in the remaining EU countries. The
effects of a trade war between the US and China on tax policies are also not clear a priori. Because
the US is a large market which foreign firms want to serve, higher barriers to trade between the US
and the rest of the world could induce higher capital inflows to the US (through FDI). These could
make higher taxes in the US possible and put downward pressure on taxes elsewhere to prevent
capital outflows.

To the best of our knowledge, this is the first paper that builds a comprehensive theory of
economic disintegration. We develop a novel approach to study very generally the impact of
unilateral disintegration on trade policies worldwide. That is, we not only speak to the effects
on trade policies in countries that are directly affected by the disintegration of one country, but
also to the effects on trade policies in third countries. In the particular context of a country’s
exit from a customs union, we address the readjustment of cooperative and non-cooperative trade
policies toward third countries. Moreover, in response to a country’s departure from an integrated
area (e.g., an economic union), the endogenously formed degree of integration inside the area may
change.

To understand the impact of disintegration on global taz policies, we build a highly tractable



multi-country, multi-sector general equilibrium trade model with non-cooperative setting of busi-
ness tax rates by introducing international firm relocation into the model of Melitz and Ottaviano
(2008). We shut down heterogeneity in firms’ marginal production costs and, instead, bring in
heterogeneous country-specific setup costs. Thereby, we obtain endogenous firm selection into
countries. To keep the model analytically solvable, we adopt the idea of Fuest and Sultan (2019)
that, in a given industry, firms can invest in only two out of several countries. The Ricardian idea
of international specialization inspires the latter. Industries differ in the country pairs in which
firms produce and, as mentioned, in the country-specific setup costs. Competition in taxes arises
from the fact that in each industry there is an internationally mobile firm in addition to immobile
firms in both countries. Thereby, the country-specific fixed cost distribution over industries has
a direct bearing on the elasticity of firm relocation, as it determines the firms’ degree of attach-
ment to a particular country. Economically, we interpret the relative fixed costs as the degree of
similarity in regulations across countries that apply when setting up a firm. The parsimony in
the modeling of firm mobility allows us to characterize each country’s Nash equilibrium business
tax policy in closed form as a function of country-pair specific trade costs, firm-location fixed cost
distributions, country sizes, and preferences.

We characterize economic disintegration by several comparative statics. Most prominently, we
deal with a rise in bilateral trade costs between a leaving country and the remaining member
countries of an economic union. Secondly, we directly refer to economic disintegration as a change
in the number of member countries. Moreover, we link the degree of economic integration to
relocation costs of mobile firms in a given country and address household migration. Our workhorse
example for economic disintegration is a country’s departure from an economic union. Many of
the effects we derive apply more broadly to any economic disintegration, such as the exit from a
customs union, a free-trade area, or a trade agreement.

We derive two sets of results relating to tax and trade policies, respectively. The first set of re-
sults regards the impact of economic disintegration on tax policies. Firstly, when the disintegration
of a country (e.g., from an economic union or a trade agreement) raises tariff and non-tariff trade

costs (trade-cost effect), the tax in the leaving country decreases. The trade-cost effect on business



taxes set by the remaining member countries depends on the size of the economic union. When the
union is relatively large compared to the rest of the world, the disintegration of one country softens
tax competition inside the union. That is the case when there is a large single market with few
competing countries. The contrary is true when the economic union is small relative to the world
market. That is, under a significant size of competing markets, which is the case at an advanced
stage of globalization, the remaining member countries need to compete harsher for mobile firms
after a member country leaves. Under considerable asymmetries in the size of member countries,
tax policy reactions within the union point in opposite directions. Since third countries outside
the economic union become more attractive as a business location relative to the other countries,
their ability to tax improves. These insights hold for both tariffs and non-tariff barriers to trade.
Observe that this trade-cost effect is not confined to a specific type of economic disintegration,
such as the exit from an economic union. It describes the impact of any rise in trade cost on tax
policies (e.g., due to a trade war).

Furthermore, when the economic disintegration of a country reduces the degree of international
harmonization in regulations, firms, which seek to relocate, face higher costs of mobility (de-
harmonization effect). Thus, in the short run, when firms do not anticipate this cost change, they
may become less mobile across countries which tends to raise taxes in our model. In the long
run, economic disintegration discourages investment in the leaving country because it reduces the
sum of future profits firms can realize in that country (business-friction effect). We model the
latter idea by a shift in the relocation cost distributions to the detriment of the leaving country.
We highlight substantial differences in the reaction of taxes depending on whether or not firms
anticipate the economic disintegration. Although the de-harmonization and the business-friction
effect are at first glance tailor-made to the case of a country’s exit from an integrated area (e.g.,
Brexit), they may also occur in other situations of economic disintegration (e.g., the departure of
the US from a multilateral institution).

Altogether, tax policies across the world interact with the economic disintegration along several
dimensions. Besides the trade-cost effect, the de-harmonization effect, and the business-friction

effect of economic disintegration, we document a migration effect that, in its consequences, re-



sembles the business-friction effect and a union-size effect that is similar to the trade-cost effect.
Again, the former can apply to any economic disintegration. The latter corresponds to a country’s
departure from an economic union or a customs union.

The second set of results concerns the consequences of economic disintegration on trade policies.
We go beyond the initial model setup where trade policies are exogenous and change mechanically
with disintegration. Instead, we consider a situation in which tariffs and non-tariff barriers are
endogenously bargained over by countries initially, without relying on a specific model. We focus
on two important cases: the disintegration from an integrated area or union (case 1) and a customs
union (case 2). In the first case, we predict that the countries inside the union integrate more with
each other along different policy dimensions. They do not only lower their non-tariff barriers
to trade but also harmonize more in production standards and business regulations (that is, a
reverse of the de-harmonization channel, but now limited to the countries in the union). In the
second case, the remaining customs union member countries negotiate lower tariffs with third
countries in regional trade agreements. The leaving country also intensifies trade agreements with
third countries. Similarly, non-cooperative trade policies by the union members, as well as by the
leaving country, become less protective.

Our results suggest that the UK might indeed become a tax haven after Brexit and that the
effects on business taxes in the remainder of the EU crucially depend on the trade policies the UK
and the remaining EU member countries undertake subsequently. We predict from our model that
both deepen their trade relations with other countries.

At the same time, our model applies beyond the case of Brexit. A similar argument applies to
countries which engage in a trade war or consider leaving the WTO. When the US exits the WTO
or pursues a trade war with China, our model predicts that the US would need to lower business
taxes to compensate for the loss in attractiveness as a business location. A reverse argument holds
for unilateral economic integration. Prominent examples were the 2004 and 2007 enlargement of
the European Union with countries mostly from the former Eastern Bloc joining the EU. The
dismantling of barriers to trade with the preexisting member countries improved market access

for firms located in the joining countries such that the latter countries experienced a rise in their



ability to tax corporations. Of course, as our model shows, this observation only holds for fixed
trade policies, a given distribution of households across countries, and fixed firm-relocation costs.
To give an example, if the free movement of workers in the EU causes citizens to emigrate from
these Eastern European countries, their ability to tax may suffer as a consequence of the lost

market size (migration effect).

Related literature. Our paper relates to three strands of the literature. First, we add to
the debate on inter-jurisdictional tax competition. Usually, in this literature, there are locally
separated regions whose economic outcomes are linked to each other through the mobility of capital
(Zodrow and Mieszkowski (1986) and Wilson (1986)), labor (Lehmann, Simula, and Trannoy
(2014)), or foreign direct investment (Haufler and Wooton (1999) and Haufler and Wooton (2006)).
Location rents incentivize governments to modify their domestic policy instruments, such as taxes,
to attract these factors. Just as in our model, some of the authors, for instance, Bucovetsky
(1991) and Haufler and Wooton (1999), address cross-country asymmetries. We show that not
only the relative size of a given market but also the institutional structure of the world economy
profoundly affects tax differentials. Complementary to this, there are a more recent papers in
which contributors estimate the effects of tax or subsidy competition in quantitative economic
geography models, such as Ossa (2015). So far, this quantitative literature has not addressed the
link to economic integration very carefully.

Secondly, a related strand of the literature investigates the relation between regional taxes and
trade costs, e.g., Ottaviano and Van Ypersele (2005) and Haufler and Wooton (2010). In these
two-country settings, a reduction in trade barriers makes it less critical for a firm to set up an FDI
platform in the larger market, as export costs to this market are then low, and the firm can easily
access both markets irrespective of its location. Vice versa, if trade costs were high, firms would
like to locate in the large market irrespective of the business tax differential until the location rents
in the large market are absorbed by an increased degree of regional competition. Although some
of the literature has addressed this link, no work endogenizes tax and trade policy in a model with
more than two geographically linked regions. For example, in the three-country models of Raff

(2004) and Cook and Wilson (2013), the government of one country is presumed to be completely



inactive. Darby, Ferrett, and Wooton (2014) consider a three-country model of tax policy and
trade, but two of the three markets are connected only through a hub region. Most recently, Fuest
and Sultan (2019) assume partial mobility of capital and examine tax policies in a three-country
model but ignore trade costs. Whereas the two-country and the partial three-country settings may
address the impact of integration that countries accomplish multilaterally, these models cannot
examine a country’s unilateral decision to disintegrate from a set of other countries. As we show in
our model, it is misleading to reverse the sign of existing conclusions about (multilateral) economic
integration to speak to the effects of (unilateral) disintegration.

Two key challenges have, so far, prevented the authors from progressing to more realistic multi-
country models. The first one is that, in a multi-country setting, firm relocation is a multinomial
choice problem. The equilibrium distribution of firms across regions is a function of relative location
rents, which are, in turn, endogenous to the distribution of firms. As a result, it is hard to derive
the objective function of the government in each country. Secondly, each country’s tax is a best
response to all the other countries’ taxes. Therefore, the optimal tax in a country is a general
equilibrium object. Restricting attention to partial equilibrium responses lacks critical insights
from the empirical literature on tax competition. We overcome both of these issues by reducing
the dimensionality of the firm-level relocation problem. At the same time, on an aggregate level,
the distribution of firms is a high-dimensional object that is still tractable enough to solve for
general equilibrium tax policies.

Finally, our paper relates to the literature on trade policy. As in Ossa (2011) and Bagwell and
Staiger (2012), we deal with the effects of trade policy including firm-relocation effects. However,
these authors ignore the presence of non-cooperative tax policy, which is the focus of our paper.
Furthermore, we extend the classical debate on optimal tariffs, started by Bagwell and Staiger
(1999), by two dimensions. We study the impact of economic disintegration on trade policies
worldwide, taking existing imperfections of trade agreements as given. Moreover, we endogenize
various other components of trade policy, including non-tariff trade barriers and the harmonization
in production standards and business regulations. Contrary to tariffs, the non-tariff dimensions

embrace no revenue collection motive of the government while still affecting the terms of trade and



firm relocation.

Outline of the paper. This paper is structured as follows. In Section 2, we first develop a multi-
country, multi-sector general equilibrium trade model with firm mobility and non-cooperative
business taxation. Then, we derive the effects of economic disintegration along several dimensions.
Moreover, we consider various model extensions. In Section 3, we endogenize trade policies to
study the readjustment of tariff and non-tariff trade policies worldwide in reaction to economic

disintegration. Section 4 concludes. We relegate all relevant proofs to the Online Appendix.



2 The Impact of Economic Disintegration on Tax Policies

In this section, we analyze the impact of economic disintegration on tax policies. We refer to
economic disintegration as the departure of one country from a trade agreement formed by a
set of countries (in the following called an “economic union”). In Section 2.1, we introduce firm
mobility and tax policy into a three-country version of the Melitz and Ottaviano (2008) multi-
sector general equilibrium trade model. Our approach allows us to derive each country’s optimal
Nash equilibrium tax policies. We then identify several model-inherent dimensions of economic
disintegration and analyze their effects on optimal tax policies (Section 2.2). In Section 2.3, we
demonstrate that our three-country model and the derived economic insights readily extend to an

arbitrary number of countries. Then, we consider various extensions to our model (Section 2.4).

2.1 The Three-Country Model

Timing. We build a four-stage economy, &, of fiscal competition with initially three countries,
which we will later extend to an arbitrary set of countries, #". In the first stage, taking trade poli-
cies as given, each government non-cooperatively chooses a business tax, ¢;, to maximize national
welfare consisting of consumer surplus and tax revenues.! Given tax and trade policies, a contin-
uum of mobile firms selects into countries in the second stage. In the third stage, each mobile firm
competes in an oligopolistic industry with two other immobile firms in general equilibrium. All
firms are single-product businesses and trade their products worldwide. To achieve tractability, we
assume that, in each industry, firms can produce in only two out of multiple countries. Industries
differ in the pair of countries in which firms produce and the country-specific fixed costs of setting
up a firm. In the fourth stage, households optimally choose their demand. To fix ideas, we define

the subgame-perfect Nash equilibrium of this game.

Definition 1. Consider economy &. The set of tax policies, (;),. ,, location and output choices
form a subgame-perfect Nash equilibrium, if

(1) consumers choose their demand to maximize utility, taking prices as given,

In Section 3, we capture the endogenous formation of cooperative and non-cooperative trade policies, which
can be interpreted as a Stage 0 of our economy.
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(2) oligopolistic firms maximize their profits over quantities, taking location decisions of all
firms and taxes of all countries as given,

(3) mobile firms choose their location optimally, taking taxes as given and anticipating how
firms and consumers react optimally in their output and consumption decisions, respectively, and

(4) governments maximize national welfare over taxes taking the other countries’ taxes as given

and anticipating the behavior of firms and consumers as described in (1) — (3).

Economic Disintegration. We analyze economic disintegration by carrying out comparative
statics of this subgame-perfect Nash equilibrium. Specifically, the trade costs between any pair
of countries depend on the level of economic integration between these two countries and may
differ across country pairs. An increase in the trade costs of respective country pairs captures
economic disintegration. Accordingly, we label the impact on tax policies as a trade-cost effect.
Moreover, we consider country-pair specific distributions of fixed cost to set up a firm and derive
a de-harmonization effect and a business-friction effect. Finally, we deal with migration between
countries as a simultaneous offsetting change in the population between country pairs, which
triggers a migration effect. There are two main advantages of our approach. Firstly, we impose
no a priori assumption on the specific type of economic disintegration. Secondly, except for the
de-harmonization, all the effects are equally applicable to small and large policy changes.

We now describe the model more formally. As mentioned, the economy denoted as & includes
four stages. Let J# denote the non-empty set of countries and K = || € Z* its cardinality.
In this section, we consider K = 3, but in Section 2.3, we extend the model to K > 3. Figure 1

illustrates the three-country economy.

2.1.1 Households

Preferences. In each country i € J#, a number n; of identical households consumes a continuum
of differentiated varieties, which oligopolistic firms produce, and a numéraire commodity, z;, which
firms produce under perfect competition. Varieties, z; (i), are indexed by p € Q := [0, 1]. Labor is
the only production input. Under the assumption that the production of the numéraire good takes

place in every country, the numéraire industry pins down a wage rate w which equalizes across
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Figure 1: The three-country model

countries. Each variety is produced in an oligopolistic industry, which consists of three firms.”

Households derive the following utility

u; = zz'+04/uegxz‘ (M)dﬂ_g/ﬂegﬁi (M)2dﬂ_g(/#eﬂxi(ﬂ)dﬂ>2 (1)

from the consumption of products manufactured by the numéraire and the oligopolistic industries
with a, 8 > 0 and in the base version of our model = 0. These preferences are a particular
case of those in Melitz and Ottaviano (2008). In Section 2.4, we deal with cross-price effects

(n > 0). Household income comes from supplying labor inelastically and from the business taxes

the government rebates in lump-sum fashion.

Utility Maximization (Stage 4). The quadratic utility function generates a system of linear

aggregate demand functions

X; (n) = nz‘@é—ﬁpz‘(/ﬁ)) (2)

2All the results carry over when one leaves out the immobile firms and considers only a single mobile firm that
produces a given variety, which mimics the firm structure in Melitz and Ottaviano (2008) (but now with endogenous
location choice). To endogenize the degree of local competition to firm relocation, we decide to conduct our baseline
analysis under an oligopolistic market structure. The immobility of two-out-of-three firms is assumed to maintain
the tractability of the model.

12



for each country and industry, where p; (1) denotes the local consumer price. Below, we state

conditions under which solutions are interior.

2.1.2 Firms

Production and Trade. Each firm in the oligopolistic industries faces a linear production
function with labor as the only input. Exporting one unit of the consumption good from country
j to i costs 75, where 7;; = 7;; € RT and 7;; = 0, such that the marginal costs of production read
as w + 7;;.° We interpret trade costs in a broader sense as the degree of economic integration.
These refer to all non-tariff barriers to trade of goods and services such as consumer protection,
quality requirements, health standards, and environmental protection. Moreover, our definition of
trade costs includes transport cost differentials arising from geographical characteristics and tariffs.
Altogether, trade costs raise the unit costs of producing for a foreign market. When introducing
firm heterogeneity, we also address non-tariff barriers that affect firms’ setup costs. For the time
being, we assume trade costs to be exogenous, although subject to change with disintegration, and
we abstract from revenue effects of trade taxes/subsidies. In Section 2.4, we deal with revenue
effects and show that our results carry over. Moreover, we endogenize tariff and non-tariff trade
policies (Section 3).

In order to avoid corner solutions, assume that 7;; < 25* for all 4, j, so that trade flows are
weakly positive in equilibrium. As Haufler and Wooton (2010), we assume that firm profits do
not accrue to residents in % . As we will show later on, our results are robust to the accrual of

domestic profits in residents’ incomes.

Firm Heterogeneity. Inspired by Melitz (2003), we introduce firm heterogeneity as follows: In
each industry, there are three firms.* One immobile firm produces in each of two countries, say
countries ¢ and j. A third, mobile firm can decide in which of these two countries it locates. In the
third country, say country k, the production of that specific good is not possible, perhaps due to

technological, regulatory, or geographical frictions (and consumption takes place through imports).

3In Section (4.7) of the Online Appendix, we relax the assumption that trade costs are symmetric across firms
and industries.
4In Section 2.4, we relax this assumption.
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This location structure is in line with the Ricardian idea of international specialization. However,
industries differ in which two of the three countries they can produce. Specifically, there are three
types of industries. In an 7j-industry, firms are active either in country 7 or j. jk- and ki-industries
are defined accordingly. Throughout the analysis, superscripts will indicate the particular industry
type. To rule out asymmetries in initial conditions, let the mass of potential firms be ex ante equal
across countries. That is, we partition the set of industries €2 into K equally sized intervals.

Our use of the term “industry” should be explained. An industry is a collection of firms
producing a specific variety. For n = 0, there are two interpretations of this firm structure. On the
one hand, there may be a set of industries with three firms in each industry (e.g., the clothing sector
and the car sector). Each industry differs in the countries that serve as a (potential) production
location. On the other hand, the setting could refer to a continuum of varieties (e.g., in the food
sector). Three firms produce a specific variety (e.g., apples and bananas). Varieties differ in the
countries where firms can produce them.

Industries differ in a relative fixed cost F'¥/ that the mobile firm pays when comparing the two
possible locations — i.e., a firm pays F'/ more in country j than in 7. One can, therefore, interpret
this fixed cost as the cost of relocating from country i to j.° We assume that F'¥/ has policy and non-
policy components. The policy components are given by the country-specific level of frictions when
setting up a business, v* and 17, which are determined by factors such as bureaucracy, regulatory
complexity, access to infrastructure, and the availability of land. Another policy component is the
degree of harmonization in production standards and business regulations between two countries,
€. Observe that the former affects the level of relative relocation costs, whereas the latter alters
their variance. An idiosyncratic location preference shock, €, pins down the non-policy component.

Formally, let F% = 19 — 1" + € 4 ¢ where €7 + ¢ € [gij + €,€7 + €| is drawn from a uniform
cumulative distribution function with zero mean. Therefore, F'¥ is also uniformly distributed with
a CDF G% (F%7) = FY-EY  where FY =i — i +¢;;+¢€and F7 o= iy +€Y +€. In this section,

Fij_Fij )

we impose, for simplicity, symmetry in relocation cost distributions across country pairs. That is,

5This is the main difference to Melitz and Ottaviano (2008). In their setting, firms vary by their marginal cost
draw, giving rise to endogenous firm exit and entry. Here, firm heterogeneity comes from relocation cost draws,
which leads to endogenous firm emigration and immigration.

14



assume GY (FY) = G (FY) = FFJ:FE In Section 2.2.2, we deal with the effects of the country- and
country-pair-specific policy components that alter the mean and the variance of relocation costs.
Altogether, each mobile firm pays different fixed costs of production, giving rise to an extensive

margin of firm relocation, which affects local prices and production quantities.

Profit Maximization (Stage 3). A firm producing in country ¢ and and belonging to industry

ij maximizes profits by choosing the sales in the home market, z;;, and exports to j and k, z;; and

2. The maximization problem in the third stage of our four-stage game is, therefore, defined as
]

m (w) = maz pi(p) —w]zi () + [Py (0) —w — 7] @50 (0) + [Pk (1) —w — Ta] 2is (0) - (3)
@i (1), (1) e (1)

subject to the oligopolistic market structure. Then, pre-tax variable profits of a firm located in

country ¢ read as

2
ni(a—w-l-’rij)Q n]-(oc—w—QTij)z nk(a7w727ik+7jk)

i () = 163 + 168 + 165 if mobile firmlocatesini

_ o (4)
+ "k(a*“’;géﬁ k) if mobile firmlocatesin j.

ni(a—w+27;;)? n;(a—w—3;;)?

65 +

As we see, prices and mark-ups are endogenous to the location decision of firms. The asymmetry
in profits from markets j and k is the consequence of our assumption that in an ij-industry there is
an immobile firm present in country j that faces no trade cost in serving its home market, whereas
in country k there is no domestic firm active by assumption.® In country each i, firms are taxed

lump-sum with ¢;.

Firm Relocation (Stage 2). We now turn to the second stage, the location decision of mobile
firms. The mobile firm in industry ij produces in country i as long as after-tax profits’ are larger
in ¢ than in j:

md (p) =t > ) (n) —t; — F9. (5)

In other words, a firm prefers country i if the advantage in gross profits exceeds the tax differential

50ne may easily relax this assumption, as long as this additional firm in country % is immobile.

"While pre-tax variable profits (4) are non-negative, we cannot guarantee directly that net profits (after tax
and fixed cost) are as well. In simulations, we showed for various parameter value combinations that there exist
subgame-perfect equilibria in which the profits of all firms were non-negative. The requirement seems to hold more
easily when the range of fixed costs is not too broad. In the following, we assume throughout that net profits are
non-negative.
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corrected by the relative fixed cost. Since we have a continuum of industries that differ in fixed
costs, we can now characterize the mass of industries and firms in a country. For this, we define

the following threshold industries in which the mobile firm is indifferent between the two countries
= () =ty = 7 () =] A= () — = 7 () - ] (6)

In country i, the mass of industries with one regional firm (i.e., one immobile firm) is given by
G+ h-a (). "

where the first term refers to the industries where fixed costs in country j are relatively low
compared to 7, and similar for the second term, where fixed costs measure the set-up cost in
country i relative to k. The mass of industries with two regional firms (i.e., one mobile and one

immobile firm) in ¢ reads as
{1 -G (’yij)} +G (’y’") . (8)

Notice that households in country ¢ consume goods produced by jk-industries, but there is
no production in or relocation towards ¢, which significantly simplifies the analysis. Mobility
between more than two countries would make necessary extensive numerical simulations, as in
Ossa (2015). Our modeling’s advantage is that, although the firm-level location decision is binary,
the equilibrium firm distribution is a high-dimensional object that is tractable enough to derive
clear-cut policy predictions. Our concept of mobility allows us to write the threshold industry
level in closed form as a function of the model parameters. In particular, it is linear in the tax
differential

6 (a—w)
165

6 (v — w) — 3 (Ti + Tjk)
163

.. — 37—4 .

Y =15 (nj — ny) L+ ng (i — Tjk) +t; —t;. 9)

Comparative Statics. The partial equilibrium comparative statics are intuitive. The higher the

tax in country 7 relative to j and k, the more firms move out of that country (v increases and

/¥ decreases, respectively). Observing that the sign of % depends on the country’s relative size,
ij

already hints towards a critical effect of economic disintegration: As described earlier, a rise in

trade costs pushes firms to move to larger countries. For mobile firms, market access considerations
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become more important compared to business tax differentials. If trade becomes more costly for

firms located abroad, firms move to country i (gv—,” > 0 and 27—7 < 0).
Tik Tik

2.1.3 Governments

Non-Cooperative Tax Policies (Stage 1). In this section, we consider the first stage of
our economy. That is, for a given level of trade costs, we derive Nash equilibrium taxes set by
benevolent social planners in each country, who take the effect of taxes on households’ consumption
choices and location and output decisions of all firms and industries into account. Then, we
consider several potential sources of asymmetries that emerge in our model, including trade costs

and country sizes, and discuss how these affect tax policy.

Consider country i. We compute the total number of firms (as opposed to the mass of industries)
by adding equation (7) and two times equation (8) to get 3 — G () + G (7’“), and hence tax
revenues 1; = t; [3 -GN+ G (’y’”ﬂ . Moreover, the Online Appendix shows that consumer

surplus is given by
Sii=G (v7) AP + G (%) AlF 4 G (v) AF + 67 + 67F + of, (10)
where AY AJF AR 5957 and 6% are defined as functions of the model’s primitives

@ = (a7ﬁ7w7 (nl)zef ) (TZ])ZJGX ,E,F) .

The benevolent social planner in country ¢ maximizes the sum of consumer surplus and tax revenues

(recall that profits go to absentee owners) and therefore solves the following optimization problem
W; = maz Si + 1T + nyw (11)

taking t; and t; as given. Similarly, welfare is maximized in countries j and k over t; and ty,
respectively.

The first-order condition of the social planner problem yields a reaction function ¢; (¢;,t, ©)
for each country 7. As we show in the Online Appendix, the reaction functions are linear in taxes

and there is a unique intersection of the reaction functions, ¢; (©) for ¢ € 2, forming the solution
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to the tax competition game. In the following, we consider the equilibrium of this game with three

countries.

Nash Equilibrium Comparative Statics. Lemma 1 verbally summarizes comparative statics of
Nash equilibrium taxes with respect to trade costs and country population sizes (without offsetting

population changes elsewhere). For a more technical statement, we refer to the Online Appendix.

Lemma 1 (trade cost change). In the subgame-perfect equilibrium of economy &,

(a) a rise in country i’s population size, n;, increases that country’s business tax, whereas an
increase in another country’s population, n;, reduces country i’s taz, as long as trade between these
countries is not too cheap relative to the one between other countries (1;; L Tjx), and

(b) a rise in countryi’s trade costs vis-a-vis another country j, T;;, decreases countryi’s business
tax, as long as it is not too large relative to the other country (n; % n;). An increase in the trade

costs of other countries, T;, raises country i’s business taz.

Lemma 1 (a) shows that an increase in absolute market size, for instance, induced by population
growth in a country, improves that country’s ability to tax. Therefore, larger countries tend to tax
more. The effect of a growing population in another country is less clear. The relationship between

t; and n; is positive if the trade of country j with k is very costly compared to the one with country

2. On the other hand, df;} < 0 if 7;; and 7, are sufficiently similar. The same arguments apply to

d
the effects of n;, on t;. When ¢ and j form an economic union (i.e., 7;, = 7, > 7;;), an enlargement
of market k reduces taxes inside the union.

Moreover, higher trade costs between countries j and k£ unambiguously lead to an increase in
the tax in country 7. Intuitively, countries j and k lose attractiveness when their trade costs rise,

which puts country 7 in the position to tax more. Moreover, provided that country i is not too large

higher trade costs for firms in ¢ put pressure on ¢’s government to lower the tax to attract firms.

dt;
dr;;

If country i is very large relative to 7, can be positive. An increase in 7;; makes tax savings
motives less relevant for the location choice of firms because these just want to have low-cost access
to the huge market. In other words, the tax base of country ¢ becomes less elastic in response to

a rise in 7;;. However, one should note that the taxes in ¢ and j cannot increase simultaneously.

That is, there will always be a country that has to lower its tax.
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Having dealt with these comparative statics, in Corollary 1 in the Online Appendix we consider
comparative statics of the (unweighted) average taxes with respect to trade costs. When bilateral
trade costs between i and j increase, the average tax in these countries falls. The same holds for
the average tax worldwide. A rise in 7;; reduces economic activity worldwide, and attracting firms
to improve domestic prices becomes more important. The effect on the average tax in country ¢

and a third country k is ambiguous.

2.2 The Impact of Economic Disintegration on Tax Policies

In the following, we consider several channels through which economic disintegration affects tax
policy. First, the costs of bilateral trade between countries change (trade-cost effect). Moreover,
economic disintegration alters the international mobility of firms via location fixed costs (de-
harmonization effect and business-friction effect). Finally, we deal with the possible migration of
households (migration effect). As already mentioned, we do not impose any assumption on the
underlying institutional structure. Our leading example is the exit from an economic union, such

as in the Brexit scenario. The main insights carry over to other forms of disintegration.

2.2.1 Trade-Cost Effect

Suppose, for instance, that countries ¢ and j are in an economic union (e.g., the EU) and share
similar trade costs between them. What happens to taxes when trade between country k (e.g., the
UK) and the economic union becomes more (or less) costly? As Proposition 1 shows, the answer
depends on the relative sizes of the three markets. The proposition follows from Lemma 1. Again,

we relegate a more technical formulation of Proposition 1 to the Online Appendix.

Proposition 1 (trade-cost effect). Consider the subgame-perfect equilibrium of economy &. Let
trade costs between the leaving and the remaining countries be sufficiently similar initially. Then,
the disintegration of country k via a rise in bilateral trade costs with countries i and j

(a) reduces the leaving country’s business tax, as long as it is not too large relative to the other
countries, and

(b) reduces tazes in the other countries, as long as these are not too large in terms of population
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relative to the leaving country. Under considerable asymmetries in population sizes, business tazes
in countries i and j converge.
(¢) Under symmetric population sizes of all three countries, the disintegration reduces tazes in

all countries.

When countries have the same population size (n; = n; = ny), the tax in the leaving country
declines. The same holds if it is not too large relative to the other countries (the economic union).
The market access argument described above drives this result.

If market sizes are equal, taxes in the remaining economic union decrease. In case that the
leaving country is huge (small) relative to the economic union, taxes in the union decline (rise).
Notice that the reaction of taxes inside the economic union can be asymmetric depending on the
relative size of the two markets. Let j be the largest of the three markets. Observe that the
increase in trade costs with country k& may help the smaller country ¢ to tax more, whereas the
larger country j needs to lower its tax. Country j still taxes more than ¢, but taxes converge as
a reaction to the disintegration of k. Although a country’s departure from an economic union is
our leading example, observe that the statement applies more broadly to any type of economic
disintegration that raises trade costs between a leaving country and other countries.

By comparing Proposition 1 to Lemma 1, one can easily see how a two-country setting, as
studied in the previous literature, fails to capture the effects of a country’s economic disintegration.
In Lemma 1, we show that firms move to the larger market in response to a rise in trade costs
(e.g., the economic union). This reaction would lower business taxes in the smaller leaving country
but increases taxes in the larger market. According to Proposition 1, however, business taxes may
decline everywhere. Moreover, a two-country setting cannot address the potentially asymmetric
reactions among the other countries.

As we show in the Online Appendix, the assumption that trade costs are initially similar can
easily be relaxed. We demonstrate how to adjust the proposition when trade costs differ. The size
of the additional term is relatively small and does not alter the main insights concerning relative
market sizes. Moreover, it is decreasing in the number of countries.

Proposition 1 is our first main result. It speaks to the hypothesis that, after Brexit, the UK
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lowers its tax, and this, in turn, puts pressure on the tax policies of countries inside the union.
Taking the populations of the UK and France (which is very similar at 66 and 67 million) and
Germany at 83 million, a UK departure from a union among these three countries would lead to
lower taxes in all countries according to our admittedly simple model. The hypothetical exit of a
somewhat smaller country like Spain (47 million) from a joint union with France and Germany,
however, would lead to an increase in tax in France (whereas still lowering taxes in the other two

countries).

2.2.2 De-Harmonization Effect and Business-Friction Effect

De-Harmonization Effect. So far, we have considered asymmetries which directly affected
production choices by firms, that is, the intensive margin of firm decisions. Through pre-tax
profit differentials, these asymmetries indirectly also change cutoff industries, which determine the
relative number of firms. By contrast, we now consider the direct effects of economic disintegration
on firm relocation. Recall from Equation (5) that a firm in industry i locates in country i only
if 77 (p) —t; > 7T;~j (u) — t; — F*. That is, the firm has to cover a location cost drawn from a
cost distribution. This cost distribution may differ between country pairs. Note that these cost
distributions influence relocation elasticities, which vary origin-destination-wise. Relocation within
the union is cheaper than from the inside of the union to the outside. Thus, the relocation-cost
differential is another dimension of economic integration. It describes the degree of harmonization
or mutual acceptance of production standards and other business regulations a country pair has
reached. One should note that, through this channel, economic integration tends to intensify tax
competition, as it simplifies firm relocation and, hence, makes tax bases more elastic. Contributors
to the tax competition literature have extensively studied this mechanism. However, the existing
literature is silent about what happens to taxes when one country disintegrates from a set of other
countries by de-harmonizing and, as a result, faces a less elastic tax base. This de-harmonization
effect is intuitive in the case of an exit from an economic union. However, it applies more broadly to
disintegration whenever governments reduce their efforts to reach similar standards and regulations

by multilateral agreements, such as in health and environmental protection.
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We operationalize this channel as follows. Recall that F% € [E i Y } is drawn from a uniform

distribution G (F%) = % Suppose for now that both countries have the same level of
business frictions (v* = 17) such that —F,; = 7. Now we can directly interpret €/ and, hence,
FY = ¢itzasthe degree of harmonization of 7 and j. Therefore, economic disintegration induces a
mean-preserving spread in the distribution of relative fixed costs. The higher €/ (and, accordingly,
o= —F;;), the more firms, and in this setting also industries, are attached to a particular
country, and the less should business tax differentials matter for location decisions. When country
k disintegrates from i and j, &@* and € rise in our model.

To dissect this effect, let us for now assume full country symmetry in all primitives of the model
other than the distribution of fixed costs between any two countries. Then, we can derive each

country’s equilibrium tax as a function of (€7), jen For a detailed exposition, we refer to the

Online Appendix . We can now state Proposition 2.

Proposition 2 (de-harmonization effect). Consider the subgame-perfect equilibrium of economy
& and suppose that trade costs and country sizes are identical. Let the degree of harmonization in
business requlations across countries be sufficiently similar initially. Then, a rise in the degree of
harmonization between two countries reduces all country’s business taxes. Hence, the disintegration

of country k via a de-harmonization between countries raises taxes everywhere.

This result is not surprising in light of the literature. By construction of our model, a rise in
&% makes tax bases in the countries j and k less elastic, which tends to increase taxes in these
countries. In the Nash equilibrium, this spills over to the tax of the not directly affected country
1. Due to the strategic complementarity of tax policies, t; increases.

In most cases and in particular for similar initial conditions, the tax of a country goes up when
the fixed cost distribution widens between that country and another one, that is, ¢; increases in €.

As we show in the Online Appendix, however, there may be cases in which the tax falls (;;i@ < 0).

Most prominently, a negative sign may occur when s very small, i.e. tax bases are very elastic
between countries ¢ and k. Then, an increase in the elasticity of firm mobility between ¢ and j
makes country ¢ tax more. Our intuition is that also the difference in tax base elasticities of a

country plays a role. The more firm relocation to j differs from the one to k, the more elastic is
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country ¢’s tax base on average, leading to the described decrease in t;.

With regard to economic disintegration, the proposition describes another potential effect of
the disintegration of country k from i and j, which we label as a de-harmonization effect. When &*
and € increase simultaneously, tax bases become less elastic between, for instance, the economic
union and the exiting country k. The lower mobility of firms causes taxes to rise everywhere. Note
that the response in tax rates from the de-harmonization effect is the opposite of the one from the

trade-cost effect (in the case of symmetric countries).

Business-Friction Effect. So far, we have described origin-destination-specific asymmetries in
the firm relocation costs and analyzed the impact of a drop in the mobility of firms between
countries. Our second main result suggests that business taxes tend to increase everywhere when
economic disintegration occurs in the form of more firm attachment to their countries. When
interpreting the reduction in firm mobility as a feature of economic disintegration, two notes of
caution are indicated, however.

First, the rise in @* and € characterizes the economic disintegration of country & only in the
short run as it regards those firms which already exist and decide to relocate after the disintegration
of k. For example, when firms anticipate the exit of country k from the economic union, the
country’s disintegration may discourage prospective entrepreneurs from investing in a firm located
in k. To summarize, in the long run, the mass of potential firms is endogenous to the degree of
economic integration. Therefore, one of our extensions regards the effects of changing the ex-ante
distribution of firms.

Second, we have assumed that economic disintegration triggers a mean-preserving spread in
the relocation cost distribution. Therefore, a rise in @* affects countries j and k in the same way,
which seems reasonable in the context of production standards and harmonization of regulations.
However, regarding the effects of the disintegration of country k from j, it might be that production
frictions in country k increase such that firm relocation from j to k£ becomes more costly than vice

versa.

Therefore, we now consider the case where the disintegration causes firm relocation cost distri-
Fi—Fi
F_Fii

butions to shift. As before, F¥ & {E ij» Fij} is drawn from a uniform distribution G% (F') =
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where F7 — Fii = FY i

— Pk = " — M However, now the relocation cost distributions are

allowed to have a different mean:

k
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By considering comparative statics of taxes with respect to these means, we can study the
effects of a shift in the relocation cost distributions. In particular, we are interested in the case
where locating in the leaving country becomes more costly relative to setting up a business in
the other countries (e.g, the economic union). In Proposition 3, we show that the effects point in

intuitive directions. We prove the statement in the Online Appendix.

Proposition 3 (business-friction effect). Consider the subgame-perfect equilibrium of economy
&. An increase in the average cost of setting up a business in a country relative to another
country induces lower taxes in the former country and increases taxes in the latter one. Hence,
the disintegration of country k via a rise in business frictions lowers business tazes in the leaving

country and increases taxes elsewhere.

When v increases, the cost of locating in country j relative to country i goes up on average.
As a consequence, country ¢ gains market shares. Vice versa, country ¢ loses industries after a rise
in ¥ In the former case, country i’s ability to tax improves. In the latter case, country i has to
lower its business tax. A change in 7% does not affect t; because the reduction in t; just offsets
the rise in t;.

Consider again the situation in which country k£ disintegrates from an economic union formed
by ¢ and j. When this disintegration makes it relatively more costly to set up a business in country
k than inside the economic union, v*¥ decreases and 17* rises. By Proposition 3, country k has to

lower its business tax. Members of the economic union tax more.

2.2.3 Migration Effect

So far, we have dealt with changes in parameters that directly affect the production side. Now,
we deal with economic disintegration as a trigger of household migration. Migration flows are

particularly relevant if a country leaves an economic union that guarantees the free movement of
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labor. To provide an example, when the UK splits off, some EU citizens in the UK may return
to their home countries or other countries in the union. However, also other forms of economic
disintegration induce household migration. The reason is that economic disintegration affects
local prices and, therefore, utility levels of households in a given country. When households are
internationally mobile just like firms, they will migrate from one jurisdiction to another as long as
the difference in utilities exceeds the migration cost.

In the following, we deal with the effects of exogenously driven migration on taxes. Unlike
Lemma 1, we now assume that the world population stays constant and consider only population
shifts between countries. Moreover, we return to the case where fixed cost distributions are the
same F” = F Vi, j. Proposition 4 follows from the comparative statics of Lemma 1. For a more

detailed statement, we refer to the Online Appendix.

Proposition 4 (migration effect). Consider the subgame-perfect equilibrium of economy & and
suppose that trade costs are sufficiently similar initially. Then, household migration from country
1 to j decreases country i’s tax and increases the tax in j. The reaction in country k’s tax is positive
if and only if trade with country j is cheaper than with i (T;, < 7). Hence, the migration into
an integrated area triggered by the disintegration of country k lowers the leaving country’s business

tax and increases tazes inside the integrated area.

The effects of migration (i.e., a change in the size of countries while holding ;¢ , n; fixed)
on taxes depend on the origin and the destination of migration flows. Migration from the leaving
country into another country reduces the leaving country’s tax and allows the destination country
to tax more. The tax in the third country, which is not directly affected by migration, rises as well
if trade with the destination country is cheap. Hence, migration into an integrated area, such as an
economic or customs union or a free-trade area, in which trade is cheaper than outside, increases
taxes in the integrated area. The intuition is that the integrated area grows as a whole such
that member countries become more attractive to mobile firms irrespective of whereto migrants
precisely move.

What is the average effect of a population shift from the leaving country towards a member

country? Omne can see from Corollary (3) in the Online Appendix that the average tax of these
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two countries declines. In other words, the leaving country reduces its tax by more than the
member country can raise its tax. The average tax of the world will increase. As described above,
the population shift improves the other member country’s ability to tax. In sum, taxes in the
integrated area increase. This rise outweighs the reduction in the tax of the leaving country, such
that the effect on the average tax of the world is positive.

Altogether, referring to our leading example, migration from outside to inside the union in-
creases taxes inside the union and reduces the leaving country’s tax. This migration effect is the

third central insight from our model.

2.3 The K-Country Model

Having seen the three-country model, extending our economy & to an arbitrary number of K
countries is straightforward and, at the same time worthwhile, because it allows us to analyze the
effects of disintegration on third countries that are not directly affected. Let #zy C 22 denote the
non-empty set of countries from which the leaving country disintegrates and Kgy = | #zy| € Z*
its cardinality. For example, this can be a customs union, a free-trade area or a set of countries in
a trade agreement. Therefore, in the following, we refer to a country m € #gy to as a “member
country.” Note that 1 < Kgy < K. For simplicity, let us consider the case where F' = —F > 0. As
we have seen, we can readily relax this assumption. However, in this section, we want to focus on
two additional dimensions of economic disintegration, which the three-country model is unable to
address. First, we show the effect of a rise in trade costs between a country leaving the economic
union and the remaining member countries on third countries’ tax policy. In the Brexit case,
these are countries that were already outside the union before the exit (like the US or China),
which occurs when Kgy < K. Secondly, we impose some symmetry assumptions and derive the
tax policy of each country as a function of Kgy. These assumptions allow us to model economic
disintegration purely as a change in Kgy. For a detailed derivation of the K-country model, we

refer to the Online Appendix.

26



2.3.1 Trade-Cost Effect

We now state Proposition 5, which is the K-country counterpart to Proposition 1.° It is useful

to define the average population of the member countries as ngy = %

o > ometpy Nm- We relegate

the proof and a a more technical statement of the Proposition to the Online Appendix.

Proposition 5 (trade-cost effect). Consider the subgame-perfect equilibrium of economy &. Let
trade costs between the leaving and the remaining countries be sufficiently similar initially. Sup-
pose that country | € '\ Hgy disintegrates from the member countries m € JHgy. Then, the
disintegration of country l via a rise in trade costs

(a) decreases the leaving country’s business tax unless its population is very large relative to
NEU,

(b) decreases tazes in the remaining member countries under symmetric population sizes of
countries | and m € Hgy, and can have asymmetric effects under considerable asymmetries in
market sizes, and

(c) raises taxes in third countries (J\ (Kgy Ul)).

Trade disintegration between [ and #zy makes third countries, relatively more attractive,
which allows them to tax more (part (c)). As for the three-country case already described, the
tax of country [ will decrease in the aftermath of its disintegration (e.g., from the economic union)
provided that it is not too large relative to the average member country.

The reaction of taxes in member countries is case-specific. It depends on the size of the leaving
country, of the respective member country, as well as the size of the average member country. In
general, the effect in a member country is positive, provided that the size of the average market
is large enough relative to the respective member country’s market and the one of the leaving

country.

After imposing cross-country symmetry in market size (n = n,, = n;), the derivative in (b)

80bserve that we only consider direct effects of economic disintegration, i.e. changes in the trade relations of
the leaving country with #gy. In particular, we hold trade relations with third countries fixed which is plausible
in the Brexit case since the UK remains part of the WTO. Moreover, it ignores the possibility that the UK might
form new trade agreements, e.g. with the US.

27



reduces to

dt,, dtw _ , AKpy —2K —la—w—7 |>0 JordKpy >2K+1 12)
_— = n .
drmn . dTj; 2K —1 164

jexgu\{m} <0 fordKpy <2K +1

Referring to the departure from an economic union, taxes inside the union rise when it has many
member countries. In our setting, this corresponds to a particularly strong internal market, which
covers most of the demand for tradeable goods and services. Furthermore, one can observe the
effects of globalization. The more competing countries the economic union faces (K'), the more
sensitive react members’ tax bases and, hence, taxes to the disintegration of a member country.
Put differently, in a globalized world, the union is vulnerable to the fiscal consequences of economic
disintegration. In the context of Brexit, the condition for members’ taxes to rise, according to 12,
is clearly not given. The number of countries in the world is larger than twice the EU’s 27 member
states.

Similar to Proposition 1, there is no need to consider symmetric trade costs between the leaving
and the member countries, as we show in the Online Appendix. Moreover, the statement regards
any type of economic disintegration that leads to a rise in trade costs between the leaving country
and the remaining members.

In Corollary (5) of the Online Appendix, we consider the impact on world, EU, and non-EU
average taxes. The disintegration of country [ increases on average taxes of third countries, but
reduces the average tax worldwide. This result is robust and does not depend on country sizes or
the number of countries in the union. The effect on the average tax in the remaining economic
union is ambiguous, however. When the leaving country is as large as the average country inside
the union, the effect is negative (positive) for 2Kpy < K (for 2Kgy > K). Thus, the average tax
inside the union rises in reaction to the disintegration when the remaining economic union size
is considerable. Vice versa, at a late stage of globalization, the number of rival markets (i.e., K)
is significant, and member countries need to lower their taxes to stay competitive on the world

market after the exit of a union member.
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2.3.2 Union-Size Effect

Another way to examine the consequences of economic disintegration for tax policy is to impose
some symmetry assumptions across countries and to directly differentiate taxes with respect to
Kgy as if the number of member countries was defined on a continuous domain.” In particular,
assume symmetry in country size as well as in internal and external trade costs as in a customs or

an economic union.

Assumption 1. Let n :=n; = n; for alli,j € 2. Moreover, let internal and external trade costs
be symmetric, 7" = T;; = Ty, for all i,j,k € Hpy with j,k # 1 and T = Ty = Ty, > T for all

l e X and m,n € H\Hgy with m,n # 1. Let Kgy > 1, respectively.

In the Online Appendix, we show that under Assumption 1 the tax of member countries,
tn, and the one of non-member countries, t¢,,, are functions of a reduced set of model primitives

O = (a, B,w,n, 7™, 17, F, K, KEU). In Proposition 6, we summarize the main implications.

Proposition 6 (union-size effect). Consider the subgame-perfect Nash equilibrium of economy &
with K > 2 countries. Let Assumption 1 hold and suppose that K, Kgy € RT. Then,

(a) business taxes inside the union are larger than outside,

(b) a rise in the number of member countries increases business tazes in member countries, and

(¢) a rise in the number of member countries decreases business taxes in non-member countries.

Several aspects are worth mentioning. As shown in (a), under these assumptions, taxes in
member countries (e.g., inside the economic union) are higher than in non-member countries
(outside the union). Being part of the economic or a customs union makes countries more attractive
to firms, which lowers tax competition for these countries. Once asymmetries in trade costs are
removed, all the advantages of the union have vanished such that ¢,, = t,,. To sum up, ceteris
paribus the tax of the country that leaves the economic or the customs union will decline.

Most importantly, when the union loses member countries, the taxes inside the union will fall,

and those outside the union will rise. The latter mirrors Proposition 5 (¢). The former, however,

9This procedure is in its flavor similar to the literature on the effects of federalism and government decentral-
ization on private investment (e.g., Kessing, Konrad, and Kotsogiannis (2006)).
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will only be in line with Proposition 5 (b) if the union is small compared to the rest of the world.
This conflicting finding is not surprising since the analysis conducted in this section is much more
gritty compared to the one in Section 2.3.1.

Regarding the effects of globalization on taxes inside the union, one needs to differentiate ¢,
with respect to K. As shown in the Online Appendix, the sign of this derivative is ambiguous.
Non-member countries gain relative attractiveness as globalization proceeds (Z“T’g > 0). The reason
is that the relative size of the union shrinks with K.

In this section, we have extended our model to any number of countries with an arbitrary
institutional structure (Kgy). As we have seen, the results and intuitions formed in the three-

country world remain valid.

2.4 Extensions

Tariff Revenues and Subsidy Expenditures. In this section, we describe several extensions to
our baseline economy. Firstly, we incorporate tariffs into our model (see Section (4.1) in the Online
Appendix). That is, aside from non-tariff trade barriers, we allow for the presence of import and
export tariffs. Just as non-tariff trade barriers, trade taxes affect consumer surplus and revenues
from taxing corporations. Besides, tariffs generate additional fiscal revenues. For non-negative
import tariffs and export subsidies, the optimal business tax of a country is revised upwards. As
business taxes in a country rise, firms move away from that country. As a result, the government
generates extra tariff revenues and saves expenditures on export subsidies.

Accordingly, the reaction of Nash equilibrium business taxes to a rise in non-tariff trade costs
is downwards adjusted. The reason is that higher trade costs reduce trade volumes such that the
extra gains in tariffs (expenditure savings) decline. Nonetheless, the key trade-offs, in particular
concerning the above-described effects of economic disintegration carry over.

Another remarkable feature is that the business tax of country ¢ is U-shaped in foreign trade
taxes. This pattern is similar to Proposition 1 in Haufler and Wooton (2010) but in our setting

for trade policy instruments that have revenue effects.

Accrual of Profits. Secondly, recall that, in our baseline economy, firm profits accrue to citizens
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in third countries or, at least, do not enter social welfare. This assumption is only reasonable for
very wealthy investors and a government with a pronounced redistributive goal but not for smaller
entrepreneurs or investors. Therefore, we now deal with the domestic accrual of profits (see Section
(4.2) in the Online Appendix).

We distinguish two polar cases of firm ownership. The first one considers internationally mobile
entrepreneurs who only enter the social welfare of a country when they decide to locate their
business there. Usually, this is the case for smaller businesses. In the second case, citizens directly
hold a diversified portfolio of enterprises worldwide. This assumption is realistic for mid- and
big-cap companies with shares traded on international financial markets. In both cases, the social
marginal welfare weight of firm ownership slightly modifies the optimal business tax. Moreover, in
the former case, taxes are revised downwards by the accrual of domestic profits and, in the Nash
equilibrium, of foreign profits. In the latter case, taxes account for the accrual of international
profit differentials. This distinction is intuitive, as, in the first case, social welfare is a function
of national income. However, when citizens are shareholders of firms worldwide, they only care

about the size but not about the location of accrued profits.

Industry Size. Moreover, we generalize our economy to an arbitrary number of immobile firms
in each industry (see Section (4.3) in the Online Appendix). Our results hold as long as the
distribution of immobile firms is similar across countries. A rise in the number of immobile firms
in one country has opposing effects on the optimal business tax there. On the one hand, more
firms in the country mechanically raise the government’s ability to tax. On the other hand, more
firms increase the degree of local competition such that the country becomes less attractive as a
business location to mobile firms. In the Nash equilibrium, these two effects point in the same
direction for the taxes of the other countries. Using this model specification, we can shed light on
the anticipatory effects of economic disintegration. Suppose that some previously immobile firms
anticipate a country’s disintegration and move away from that country (e.g., towards the economic
union). This firm relocation lowers (improves) the disintegrating country’s (member countries’)
ability to tax. At the same time, firms face more competition the member countries, which lowers

mark-ups there. Vice versa, in the leaving country, firms generate higher profits.
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Cross-Price Effects. In Section (4.4) of the Online Appendix, we generalize the model by
allowing for cross-price effects in the demand for differentiated goods (n > 0). The Nash equilibrium
business taxes are revised upwards. The substitutability between the differentiated varieties and
the numéraire rises with 1. Put differently, the presence of cross-price effects shifts down the
demand for differentiated varieties, thereby reducing the welfare loss from firm emigration in the
differentiated industries (welfare gain).

Relative to Lemma 1, there are two adjustments. The first one regards the marginal effect on
the aforementioned welfare gain. The second adjustment captures that the consumer surplus loss
from taxing businesses is endogenous to the average price level. For similar trade costs and market
sizes which rules out the Metzler paradox, the effects point in opposite directions. However, the

central intuitions regarding the impact of disintegration (e.g., via a rise in trade costs) carry over.

Competition in Regulations. We introduce competition in regulations into the first stage of
our economy (Section (4.5) in the Online Appendix), in addition to the business tax as a policy
instrument. That is, we endogenize each country’s level of business frictions/regulations, v/%, similar
to the non-cooperative setting of business tax policies. Then, each government chooses the set of
domestic policies (t;, "), taking all the other countries’ business taxes and regulations as given. A
rise in the level of regulations is welfare-detrimental as it triggers firm emigration, which reduces
consumer surplus and tax revenues. Therefore, to obtain interior solutions, we introduce a country-
specific reduced form regulation surplus V; (¢%) that is assumed to be increasing, concave, and, for
simplicity, independent from taxes. In the context of environmental protection, this surplus could

measure the value of clean air. Even without cross-country complementarities in this surplus

av;
dvi

function (5% = 0), the optimal level of regulations is inefficiently low since a country’s government
does not consider the positive externality of business regulations on other countries’ welfare. Thus,
just as in the tax competition game, countries would gain from the international coordination of
business regulations.

We demonstrate that the domestic policies interact: the optimal business tax is not only affected

by the level of regulations, as in Proposition 3, but also vice versa. Interestingly, their (partial

equilibrium) comparative statics may point in opposite directions. For example, whereas a rise
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in 7;, improves country i’s ability to tax, it amplifies the size of lost tax revenues and, hence,
the welfare costs of v%. Accordingly, country i’s optimal level of business regulations declines.
Altogether, the impact of economic disintegration on the other domestic policies may significantly
differ from those on business taxes, even if the domestic policy closely resembles a business tax

from mobile firms’ perspective as it is, in this setting, the case for business regulations.

Harmonization of Business Taxes. In Section (4.6) of the Online Appendix, we consider the
scenario of partial harmonization (e.g., Conconi, Perroni, and Riezman (2008)), where a subset of
countries in a harmonized area, £y C £, coordinates their level of business taxes to maximize
their joint welfare. Again, there exists a unique Nash equilibrium in taxes set by the subset of
countries and all other countries, which can be derived from the government’s (modified) reaction
functions. The formulas for the non-cooperative tax policies of countries outside the harmonized
area are unaltered relative to the case without tax harmonization. The reaction function in the
harmonized area, ty, accounts for average effects on consumer surplus and tax revenues.

The coordination of business taxes among some countries reduces ceteris paribus the degree
of tax competition relative to the setting without harmonization. Conceptually, the harmonized
area behaves in its setting of business taxes similar to a large country. Therefore, the impact of
economic disintegration on the coordinated business tax resembles the one on a large country’s
tax policy.

To further shed light on the economic disintegration, we impose cross-country symmetry in
market sizes and trade costs. This assumption yields a symmetric tax outside of %% in addition
to the one inside. In line with the intuition that the harmonized area acts as a large market and is
more attractive as a business location than the other isolated markets, the business tax inside the
area is higher than outside. Similar to Proposition 6, we differentiate business taxes with respect to
the number of members in the harmonized area, Ky, as if it was defined on a continuous domain.
Both inside and outside the area, business taxes are positively associated with K. Hence, a
country’s departure from the set of countries that coordinates their business tax policy decreases
taxes worldwide. The reason is that the according reduction in Ky is equivalent to creating a new

player in the tax competition game and, as a result, amplifies the degree of competition.
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Richer Labor Market. In the following, we shortly describe how the presence of a richer labor
market affects our insights. In our economy, free trade in numéraire commodities equalizes the
wage rate across countries and labor supply is inelastic. Suppose that trade in the numéraire
commodity is not possible, and elastic labor supply (via an additively separable disutility from
labor) and demand determine a country’s wage rate on a labor market. As households’ utility is
linear in the consumption of the numéraire, a change in tax revenues that the government rebates to
households in lump-sum fashion has no income effects on labor supply. However, due to endogenous
firm migration, a change in business taxes affects labor demand. The lower a country’s business
tax, the more mobile firms move into that country, increasing labor demand. The equilibrium
wage rate and, thus, welfare in the country rises. If there were income effects on labor supply, a
rise in business tax revenues would lower labor supply and, as a result, also increase a country’s
equilibrium wage. Therefore, a richer labor market gives a country’s government an additional
incentive (aside from lower consumer prices and higher tax revenues) to reduce business taxes to
attract mobile firms (more tax competition). Altogether, this extra wage channel strengthens our

main results.

Proportional Tax on Profits. Furthermore, one may replace the lump-sum tax with a pro-
portional tax on profits, #; (). Observe that the latter tax is equivalent to the former one for
& (p) = ti/m? (1) in a given industry p € [0,1]. A rise in the lump-sum tax is associated with
a higher proportional tax. Accordingly, our analysis above addresses the level of proportional
taxes. The proportional tax affects firm relocation (threshold industries v¥) in the same way as
the lump-sum tax. Country i’s tax rate #; (i) is the same for all industries with the same firm
mobility outcomes and, thus, with the same profit level 7/ (1) (e.g., for all F¥ < ~¥). However, it
declines in the industry’s profit level ﬂfj (). Domestic firms in sectors with less competing firms
in their home market (e.g., F < 4% in country i) realize higher profits, whereas firms with more
local competition (e.g., F/ > ~% in country 4) have lower profits. Thus, a country i’s government
gives a tax discount on high-profit industries. These are sectors in which the government would
like to attract firms that opt for the other country. The government levies a higher tax on more

competitive/low-profit industries where the government can attract firms in any case.
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Firm Relocation across Multiple Countries. Finally, one may relax the assumption of binary
firm relocation choices. To achieve the degree of tractability necessary to solve explicitly for the
Nash equilibrium business tax policies, we restricted the analysis to a firm’s location choice between
two countries in a given industry. This assumption creates a strong lock-in of a mobile firm to
a specific country pair. If firm location were a multinomial choice problem, mobile firms would
locate across multiple countries. This additional firm mobility would intensify tax competition as
it scales up each country’s elasticity of relocation. Since each mobile firm can relocate to any other
country instead of one specific country that may be relatively unattractive as a business location,
a rise in a country’s trade costs would induce stronger firm emigration responses. Vice versa,
a decline in a country’s trade costs increases firm immigration because firms from all industries
(also those where the country is not part of the relocation choice set in our model) can move into
the country. We, therefore, expect that firm relocation across multiple countries strengthens our

findings.
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3 The Impact of Economic Disintegration on Trade Poli-
cies

In this section, we consider another dimension of economic disintegration: Trade policies around
the world endogenously react to economic disintegration. Referring to our model described in
Section 2, the setting of cooperative and non-cooperative trade policies can be modelled as the
initial stage of our economy (Stage 0). Taking an arbitrary, previously determined set of trade
agreements as given, we develop a novel approach for studying the readjustment of trade policies
worldwide triggered by economic disintegration. The approach relies on a small set of well-known
assumptions on countries’ welfare functions that our tax policy model of Section 2 fulfills.

Trade costs between two countries 7;; = t;; + 7;; include tariffs ¢;; (trade taxes) and non-tariff

O As in the previous section, non-tariff trade costs entail local characteristics

trade costs T;;.’
(such as geographical frictions) and non-tariff trade policies (such as environmental protection and
product standards) that do not have government revenue effects. To a certain extent, governments
can, however, negotiate over these in an economic union. We allow tariff and non-tariff policies
to differ across countries (or country groups), and use EU, [, and Rest to denote the economic

union, the leaving country, and the rest of the world, respectively, and T'A as indicator for a set

of countries linked through a trade agreement. We define the vector of tariffs as

t = (tgu,eU,tEUL, tEUTA, ti,TA, tTATA, LRest) ,

where the vector tgura = (tgura. tEuTa), for instance, contains all external tariffs, t gy 74, the
economic union (e.g., the European Union) sets vis-a-vis T'A-countries (e.g., the WTO) and, vice
versa, tpyra denotes T'A’s tariffs towards the economic union. Similarly, the vector of non-tariff

trade policies can be denoted as
T = (TEU,EU, TEU,l, TEU,TA, TI,TA, TTA,T A, TRest) -

In this section, we consider economic disintegration as the departure of one country from an

10This definition of trade costs also allows us to incorporate tariffs (that affect government revenues) into our
model of Section 2 (see Section (4.1) in the Online Appendix).
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economic union (e.g., soft Brexit) and a customs union (e.g., hard Brexit). We refer to an economic
union as a set of countries that form a customs union and cooperatively set their internal non-tariff
policies. These include internal non-tariff barriers to trade and their degree of harmonization in
production standards and regulations. A customs union is defined, as usual, by a set of countries
that jointly negotiate their common external tariffs.

We analyze the effects on trade policies around the world in response to disintegration: How do
(non-tariff) trade policies inside the union change, and how do these affect endogenous tax policies
in turn? How are regional trade agreements between the economic union and third countries

affected? What are the effects on TAs between the leaving country and third countries?

Readjustment of Tariffs and Non-Tariff Trade Policies. To answer these questions, we de-
velop a novel approach for the study of trade policies. This approach is free of specific assumptions
on the structure of the underlying economic model and only relies on a small set of assumptions on
the welfare function. It allows us to remain agnostic about whether or not economic disintegration
is desirable from the leaving country’s perspective. Moreover, we draw on the idea that cooperative
trade policies result from efficient bargaining (see Grossman and Helpman (1995) and subsequent
literature). Then, under the transferability of utilities, efficient cooperative trade policies maxi-

" Our approach considers trade policies

mize the respective sum of welfare, as described below.
before (labeled as “old” optimum) and after the disintegration (“new” optimum). The strength of

our approach is that it only relies on the following assumption.

Assumption 2. A rise in bilateral trade costs between two countries raises welfare in third coun-

tries: CfiWk >0 and Y > 0.
Tij dtij

In the Online Appendix we show that in our model, as described in Section 2.3, Assumption 2

is fulfilled given positive business taxes, small trade taxes, and sufficiently similar trade costs. The

At first glance, this may seem contradictory to the non-cooperative approach we have adopted in the context
of tax policies. However, it fits well the situation of the EU, in which member countries have jointly introduced
projects like the Single European Act (SEA) of 1987 to facilitate trade and commerce in the union, whereas the
setting of business tax policies has so far been independent (due to unanimity requirements in tax matters at the
EU level). The SEA and the free flow of goods, factors, and services in the EU have taken precedence over tax
policies and therefore justify our timing assumptions: Countries choose trade policies simultaneously before tax
policies.
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proof employs the optimality of a country’s business taxes and the Nash equilibrium comparative

statics to capture the impact of other countries’” adjustment in tax policies on a country’s welfare.

Lemma 2. Consider the subgame-perfect equilibrium of economy & with 7= —F,; for alli,j.

For positive business tazes, similar trade costs, and small tariffs, Assumption 2 holds.

This result has an intuitive appeal. It means that any protective measure (i.e., tariffs ¢;; as well
as non-tariff barriers summarized in 7;;) between two countries proves beneficial to third countries
(positive gradient of the welfare function). The reason is that the third country becomes more
attractive to businesses as trade costs between the two other countries rise. Not even a reduction in
the business taxes of the two countries can compensate for this. Firms move to the third country,
and prices decline there. This price effect raises welfare.

The assertion that third countries benefit from a rise in trade costs between two other countries
is more general and well-known in the literature on trade policy. Usually, contributors to this
literature refer to it as the terms-of-trade effect of bilateral trade costs (in particular tariffs) on the
world price and, in turn, on a third countries’ welfare. It may result in bilateral opportunism (as
in Bagwell and Staiger (2004)). The assumption, therefore, does not rely on a specific model. For
instance, it may include dynamic, anticipatory, and general equilibrium effects. We now present

our approach.

Definition 2. Assume that each government optimization problem is concave and solutions are

interior.'?

Moreover, suppose that trade policy changes are small. Then, we can describe our
approach as a four-step procedure:

(1) Approximate the respective objective function (e.g., countries’ joint welfare in a trade
agreement) in the new optimum around the old optimum.

(2) Use the optimality of the old and new trade policy choices.

(3) Impose the first-order conditions of the old optimum.

(4) Relate the sign of the gradient of welfare to the change in trade policies.

12To gain an intuition for why solutions are interior, consider, for instance, the multilateral negotiation of bilateral
non-tariff trade costs, Ty, inside a union. On the one hand, a rise in 7,,, may reduce welfare in countries m and n.
On the other hand, other member countries inside the union benefit from a higher 7,,, (Assumption 2 and Lemma
2). As a result, there is a trade-off when choosing 7,,,,, to maximize joint welfare.
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Figure 2: Old Optimum (Country [ Member of Economic Union).

What is the effect on trade policies when one country I (e.g., the UK) leaves an economic or a
customs union formed by a set of countries #gy (e.g., Germany, France,...)? Our main observation
is that the objective function of the economic union (the customs union, respectively) changes when
one member country leaves. As a consequence, internal non-tariff, as well as external trade policies,
are affected. External trade policies include, in particular, tariffs. These form within the framework
of regional trade agreements with other markets as customary in the WTO or countries set them
non-cooperatively. Moreover, one should note that the described economic disintegration means
effectively, although not legally, the creation of a new trading partner for all countries worldwide,
with whom they can form new TAs.

In Figure 2, we visualize an “old” optimum, where country [ is part of an economic union.
Alternatively, one could draw a similar figure if country [ is only part of the customs union (but
not the economic union) initially. In Figure 3, we depict the “new” optimum. In the upper panel,
country [ leaves an economic union but remains in the customs union. The lower panel represents
country [’s departure from the customs union.

Using the described four-step procedure, we compare cooperative and non-cooperatively chosen
trade policies in the old optimum to those in the new optimum, as in Figure 3. We summarize
the insights from our approach in Proposition 7. For a more detailed exposition, we refer to the

Online Appendix.
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Figure 3: New Optimum; Upper Panel: Exit by Country [ from an Economic Union; Lower
Panel: Exit by Country [ from a Customs Union

Proposition 7 (endogenous trade policy responses to disintegration). Let Assumption 2 hold.
(a) Suppose countries | and Hgy initially form an economic union (old optimum), where mem-
ber countries bargain their internal non-tariff trade policies (Tgu,gu, TEUy). When country | disin-
tegrates from the economic union (new optimum), the remaining member countries integrate more
with each other (lower non-tariff trade costs). That is, TeUEU < Tg,lg’ EU-
(b) Suppose countries | and Hgy initially form a customs union (old optimum). When coun-
try 1 leaves the customs union (new optimum), the leaving country lowers cooperative and non-

cooperative tariffs toward third countries. Likewise, cooperative and non-cooperative tariffs by the

new " < told new - told new <

customs vis-a-vis third countries decline. Hence, tgiyr BUTA UTA 1TAs CEU Rest

old new old
LEU Rests aNd ' Fesr < ] Rest-
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In summary, the remaining member countries take efforts to lower their internal non-tariff
barriers to trade. When the leaving country also exits the customs union, the union member
countries lower cooperatively and non-cooperatively set trade barriers toward third countries. For
instance, the EU member countries and the US that are part of the WTO decrease their bilateral
tariffs after Brexit. Moreover, the EU members implement lower tariffs toward non-WTO member
countries, such as Ethiopia. Similarly, trade barriers between the UK and the US decline after
Brexit. The UK also lowers tariffs toward non-WTO members. Therefore, the departure of a
country from an economic union leads ceteris paribus to a deeper integration of multilaterally

formed institutions around the world and less protectionism.

Repercussions on Tax Policies. In Section 2, we have only dealt with the effects of exogenously
driven economic disintegration on tax policies. As we describe in this section, economic disinte-
gration also affects endogenously formed trade policies worldwide. In other words, disintegration
affects the formation of trade policies in the initial stage of our economy & (Stage 0). For instance,
when a country leaves an economic union and stays in the customs union (e.g., soft Brexit), the
trade-cost effect in Proposition 5 needs to be augmented by the readjustment of non-tariff trade

costs as follows.

Corollary 1 (augmented trade-cost effect). Consider the subgame-perfect equilibrium of economy
&. Let trade costs between the leaving and the remaining countries be sufficiently similar initially.
Suppose that country | € H\Hpy disintegrates from an economic union formed by countries
m € Kgy with Kgy > 2. Then, the disintegration of country | via a rise in trade costs vis-d-vis
member countries and via a reduction in trade costs inside the remaining union (by Proposition 7)

(a) decreases the leaving country’s business tazx, as long as its population is not too large relative
to ngy,

(b) increases tazes in the remaining member countries under symmetric population sizes and
can have asymmetric effects under considerable asymmetries in market sizes, and

(¢) lowers tazes in third countries (J\ (Hry Ul)) if the leaving country’s market size is not

too large relative to the economic union.

The statement about the impact on the leaving country’s (e.g., UK’s) business tax remains
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qualitatively unchanged (part (a)). However, the endogenous reduction in non-tariff trade costs
inside the economic union puts additional downward pressure on the leaving country’s business
tax, making a reduction in its tax more likely. Mathematically, the set of n;-values, for which the
leaving country’s tax declines, expands.

As before, the business taxes’ reactions inside the remaining economic union (e.g., Germany,
France,...) may be asymmetric. Having said this, under symmetric population sizes, the response
of taxes inside the union will be positive (part (b)). The reason is that the endogenous decline
in internal trade costs makes the economic union more attractive as a business location raising
member countries’ ability to tax.

Third countries (e.g., the US, China,...) may now experience a decline in their business taxes
(part (¢)). On the one hand, trade barriers between the member countries and the leaving countries
rise, which increases third countries’ taxes (Proposition 5). On the other hand, the adjustment in
member countries’ trade policies lowers third countries’ attractiveness as a business location. If
the economic union is large enough relative to the leaving country, the latter effect dominates the

former, leading to lower taxes in third countries.

Readjustment of Harmonization. Above, we have dealt with endogenously determined trade
costs, which affect unit costs of international trade. As noted in the model developed above,
another policy dimension in an economic union is the harmonization of production standards and
business regulations. For instance, discrepancies in company law, competition law, labor rights,
and administrative practice make the relocation of firms from one country to another more difficult.
As described, this dimension of economic integration directly affects the extensive margin of firm
relocation. The degree of harmonization is, therefore, measured by a mean-preserving spread
in the distribution of firm mobility costs. Similar in spirit to above, one may endogenize the
degree of harmonization inside the economic union. That is, member countries efficiently bargain
over the harmonization of production standards and business regulations, denoted as F gy v
and, therefore, indirectly over firm mobility inside the union. Observe that this setting applies
more broadly to a country’s exit from a multilateral institution that aims for common production

standards and regulations, such as environmental protection. Similar to Assumption 2, we state
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Assumption 3 regarding the degree of harmonization.

Assumption 3. A reduction in the degree of harmonization in production standards and business

dW,

requlations between two countries raises third countries’ welfare: = > 0.

Intuitively, Assumption 3 means that a reduction in the degree of harmonization inside the
economic union is beneficial to the leaving country. In our model, such a reduction occurs as a
mean-preserving spread in country-pair specific relocation cost distributions of member countries.
This spread makes tax bases inside the economic union less elastic. The resulting rise in taxes
pushes firms to move to country [, which gains industry shares and experiences a rise in consumer
surplus due to lower domestic prices. As a result, welfare in the leaving country increases. We
verify Assumption 3 in our three-country economy with non-negative taxes and sufficiently similar
relocation cost distributions (see Online Appendix). Similar to above, the proof applies an Envelope

condition and the comparative statics of Nash equilibrium taxes in Section 2.

Lemma 3. Consider the subgame-perfect equilibrium of the three-country economy &. For non-

negative tazes, similar trade costs, and similar relocation costs, Assumption 3 holds.

Again, Assumption 3 holds in a more general class of models that may, for instance, feature
dynamic and general equilibrium effects. Using our approach, one can observe that the remaining
member countries harmonize more with each other in response to the leaving country’s disinte-
gration. In our model, firms become more mobile inside the economic union compared to the
pre-disintegration policy. We summarize this finding in Proposition 8 and, again, relegate the

proof to the Online Appendix.

Proposition 8 (endogenous harmonization responses to disintegration). Suppose that, initially,
countries | and Hgy form an economic union or a multilateral institution (old optimum). In the
new optimum, country | disintegrates from the economic union (the multilateral institution). Let
Assumption 3 hold. Then, in the new optimum, the member countries harmonize more with each

. . . . e —old
other in terms of production standards and business requlations. That is, F%‘;}DEU < FOEU, B

Altogether, the countries inside an economic union harmonize more with each other in terms of

their production standards and business regulations in response to a former member country’s exit.
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Concerning our tax policy model in Section 2, this readjustment of harmonization puts downward
pressure on the leaving country’s business tax. The remaining member countries experience a rise

in their attractiveness to businesses and, therefore, can tax more.

Normative Implications. As a byproduct of our above analysis, one can note that the normative
implications of economic disintegration are generally ambiguous. The main reason for this insight
is the fact that trade policies around the world change with the degree of economic integration
between a subset of countries.

To give an example, consider the welfare in the country leaving an economic union. Several
effects of trade policy changes add up. There are adverse effects since the remaining member
countries in the economic union do not regard the leaving country’s welfare when adjusting their
cooperative and non-cooperative trade policies towards third countries as well as their internal
degree of economic integration. On the contrary, after the disintegration, the leaving country
is free to set its non-cooperative external tariffs solely to its advantage. The renegotiation of
existing trade agreements may be beneficial or detrimental to the leaving country. One can show
that the leaving country and the respective contractual partner improve their joint surplus after
the disintegration. However, this does not mean that the leaving country is better off. It may
well be the case that the presence of other countries in the trade agreement, here the member
countries of the economic union, proves beneficial to the leaving country. As a consequence, the
economic disintegration and the resulting absence of the member countries in the trade agreement
are welfare-detrimental to the leaving country. By similar arguments, the normative effects on
countries in the economic union and third countries are ambiguous.

These findings hold under the economic conditions described in Bagwell and Staiger (1999)
and the subsequent literature. In particular, the efficiency of global free trade remains valid
in our approach. Our central insight is to take existing inefficiencies in trade policies as given.
Based on this, trade policies react worldwide to economic disintegration. Therefore, its normative
implications may be far from obvious, even if one considers only first-order effects, which we address

in our approach.

Endogenous Entry into the Economic Union. Another interesting question is whether a
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country [’s disintegration from an economic union makes third countries less likely to enter the
union. A candidate country n € £\ {#gy U1} enters the economic union as long as welfare from
entering is higher than from not entering WeV + k,, > Wne ey where k, ~ P (k,) is a country-
specific taste shock from entering the union. When country [ disintegrates, trade costs between the
leaving and the member countries rise, whereas, by Proposition 7, those between member countries
decline. The question is whether these changes in trade costs ultimately lower the probability that
the candidate country n wants to join the economic union 1 — P (W ey — Jentry) (absent of
any accession criteria imposed on candidate countries by member countries).

For simplicity, suppose that countries are symmetric in their population sizes and trade costs
and that tariffs are negligible. Observe that, by Proposition 5 (a), country n’s business tax is
ceteris paribus higher when it joins the economic union than when it does not. The changes in
trade costs have, now, two opposing effects on the probability of entry. On the one hand, a rise
in trade costs between the leaving and the remaining union members makes country n relatively
more attractive as a business location. As firms move into that country, the gain that country
n can realize from joining the union by being able to tax more increases. On the other hand,
the reduction in trade costs that member countries implement inside the union after the leaving
country’s exit reduces the equilibrium number of firms in country n. As a result, the candidate
country’s gain from joining the union to raise the business tax declines. If the economic union is not
too small (Kgy > 3), the latter effect dominates the former one. Altogether, the leaving country’s
disintegration from an economic union does not make third countries’ entry into the union less
likely per se. It is the endogenous trade policy response of the remaining member countries that
does.

In this section, we have endogenized different dimensions of trade policy, namely tariffs, non-
tariff trade costs, and the degree of harmonization in production standards and business regu-
lations. Altogether, along these different dimensions of trade policy, the remaining countries of
an economic union take further steps towards the economic integration of their internal market
when being confronted with the disintegration of a former member. After the disintegration from

a customs union, the leaving country, as well as the remaining economic union, intensify their
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trade relations with other countries. These further steps of economic integration do, of course,
not necessarily mean that economic disintegration stabilizes multilateral institutions. It is possible
that leaving a union is beneficial from a unilateral perspective, although it is multilaterally detri-
mental. Moreover, each loss of a member country jeopardizes the credibility of these institutions
and increases the uncertainty of economic policy (e.g., Davis (2016)).

Also, note that these considerations assume a fixed set of trade agreements. It could be that,
after disintegrating, country [ negotiates TAs with countries that do not form TAs with member
countries. Vice versa, the leaving country may fail to agree on TAs with third countries that form
TAs with the union. Without imposing more structure on the underlying economy, it is a priori

unclear whether countries breach (form) existing (new) TAs.
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4 Conclusion

In this paper, we develop a novel approach for studying the effects of economic disintegration on
trade policies. We have considered the departure of a country from an economic or a customs
union. Our first contribution is to show the effects of disintegration by one country on trade
policies worldwide. In reaction to the disintegration from a customs union, the leaving and the
remaining member countries deepen their trade agreements with other countries. Moreover, the
remaining member countries take efforts to integrate further with each other after the exit from
an economic union. As a consequence, the welfare implications of economic disintegration are
non-trivial. In our approach, we can also address the disintegration from multilateral institutions.
A limitation of our approach is that it can only address small policy changes. To consider large
changes, one needs to know the sign and the size of the cross derivatives of welfare functions with
respect to trade costs. This requirement would make it necessary to impose more structure on
the underlying economy. Another restriction is that we hold trade agreements fixed and cannot
address the formation of new trade agreements after the disintegration.

A second contribution is the development of an analytically tractable, multi-sector, and multi-
country general equilibrium trade model in which a continuum of internationally mobile firms
generates fiscal competition over business taxes. Thereby, the elasticity of firm relocation is a
sufficient statistic for the optimal tax in a given country. As we have seen, this elasticity crucially
depends not only on the economic conditions in that country but also on those worldwide. This
observation even holds when a minimum of mobility is introduced, here modeled as a bilateral
location choice by one firm per industry. As a result, the whole economic structure influences
domestic policies in each country.

An important lesson from our approach is that the analysis of only two countries is potentially
misleading when studying the effects of trade policy on local tax policy. Consider a change in
bilateral trade costs. Firms alter their local prices and production quantities. In response, local
governments adjust their taxes, which induces firms to move from one jurisdiction to another.
Consequently, third countries modify their taxes as well, which, in turn, feeds back into local tax

policy.
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By considering an arbitrary number of countries, our stylized model takes such a broader
perspective. We exploit the model to speak to the effects of economic disintegration on business
taxation and trade policy. Our model’s main advantage is that we can address both small and large
changes without restricting attention to a specific type of economic disintegration. Our leading
example is a country’s departure from an economic union. As we have seen, such an economic
disintegration may have different forms of appearance. An important dimension is that economic
disintegration raises bilateral trade costs, which triggers a trade-cost effect on business taxes.
When one country leaves an economic union, we predict taxes to decline in that country. The
effects on taxes in the remaining members of the union are case-specific. We show that even under
symmetric trade costs, the policies of these countries may react contrary to each other depending
on the relative size of the respective local markets. Third countries, however, will enjoy a reduction
in the downward pressure on taxes induced by local business tax differentials.

We have also dealt with the consequences of a lower degree of harmonization in regulations
and production standards, which reduces the mobility of firms between the leaving country and
the economic union. In line with the literature on tax competition, taxes increase as the costs of
firm relocation rise (de-harmonization effect). However, this argument only holds in the short run
as it regards those firms which are located in a country and decide to relocate after that country’s
disintegration. In particular, our analysis omits the anticipatory and dynamic effects of economic
disintegration. Although we are able to shed light on these, a rigorous analysis is left for future
research.

Besides, we identify a business-friction effect that adversely affects the leaving country’s ability
to tax and enables the other countries to tax more. From an institutional perspective, economic
disintegration manifests as a reduction in the number of member countries in an economic union.
The loss of a member country induces a convergence of taxes worldwide (union-size effect). As
above, the tax of the leaving country declines.

Altogether, economic disintegration may affect the underlying economic structure along very
distinct dimensions. In particular, it is not only associated with a change of the bilateral costs

of trade but also of other parameters of the economy (e.g., the conditions of firm mobility). As
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we show, these can have different policy implications. Neglecting some of these dimensions in
empirical and quantitative work may, therefore, lead to biased conclusions.

Applying our model to Brexit, we predict the UK to become a tax haven after leaving the
European Union. Larger countries in the EU might have to lower their taxes as well, whereas
members with a small domestic market need not. Third countries gain attractiveness leading to
higher taxes there. If, after Brexit, the UK forms additional trade agreements with third countries
such as the US, it will at least partly regain attractiveness as an investment location and, thereby,
mitigate the economic consequences of leaving the EU.

We note several limitations to our analysis. The simplicity of the supply side in our model,
such as the two-country industry structure, which allowed us to obtain clear-cut policy predictions,
can also be considered a weakness. However, putting a more realistic structure into the economy is
beyond the scope of this project. Moreover, labor is an internationally mobile factor, as in Caliendo,
Dvorkin, and Parro (2019). This feature holds especially true in the long run. Our comparative
statics show that, even in the absence of wage effects, the number of residents strongly affects tax
policy and its connection to economic integration merely through the channel of market size. When
the disintegration of a country pushes households to migrate from that country to the economic
union, the business tax of the leaving country declines even further, while it improves the ability of
member countries to tax firms (migration effect). Studying the interplay of tax and trade policies

under the full mobility of firms, labor, and capital, we consider a promising area of future research.
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1 Proofs for Section 2.1

1.1 Derivation of Optimal Taxes

In order to derive consumer surplus, note that there are three continuums of industries. Depending
on whether F¥ is less or greater than the threshold of an indifferent industry v, there are two
distinct location outcomes per industry type such that we need to consider six different price levels.
In the following, take country i’s perspective. Use firms’ optimal production quantities to show

that the prices read as

a+3w+T;; . i i
WAL i P >

Py (1) =
eI i <,
a+3w+27;+ Tk Zf ij > ,ij
pi (1) = (1)
S Af PR <k,
and
a+3w+27; . ki ki
| gy s ke
pi' (n) =

at+3w+Tik . ki ki
Y if R <

for any j, k € 2\ {i}. In general, prices are lower in a country if a mobile firm locates there due to
high relative setup costs in the other country because trade costs are saved. Plug these prices into

the demand functions x;” (u) = %’J(“), aih = w, and ¥ (1) = %W to obtain household

consumer surplus. Multiply with the size of the market to obtain aggregate consumer surplus in

country ¢
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which simplifies to
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The first-order condition with respect to the business tax (wage income is constant)
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is a sufficient condition for a maximum by the concavity of welfare because

d? (S +T; 1 dy dy 1 dyil dy 4
dt; F-F dt; dt; F-F dt; dt; F-F
Country ¢’s reaction function is therefore given by
1 g o iy A iy ,
= (AF - AF 4 8F - 3P+ 7 +afl —x — w15+ 1) (4)

Notice that ¢; is linear in ¢; and ¢;. As standard in most of the tax competition literature, business
taxes are strategic complements. Moreover, the slope of the reaction functions is less than 1.
Hence, this system of equations exhibits a unique solution. Solving for the intersection of the

reaction functions gives us the solution
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1.2 Proof of Proposition 1

a—w

By differentiating Equation 5', and using our assumption of non-negative trade flows, 7;; < s

for all 7, j, Lemma 1 follows.

Lemma 1. Consider the subgame-perfect Nash equilibrium of economy & with K = 3 countries.

For any 1,7,k € & the following Nash equilibrium comparative statics hold for t;

(a) with respect to country sizes

dt; 2 (0 —w) — 7 2 (a—w) — Tik
dn; ST a0 TOTR T g0 Y
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— 2775
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<0 else

and

(b) with respect to trade costs
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By summing up the expressions in part (b) of Lemma 1, we obtain Corollary 1.
Corollary 1. For any i,j,k € X

ds (t; + t;)
dTij

a—w—nj

0
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= —12(n; + n;)

'Tf not stated otherwise, the equation numbering relates to the equations in this Online Appendix and not to
those in the paper.
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Proposition 1 also trivially follows from Lemma 1.

Proposition 1 (trade-cost effect). Consider the subgame-perfect equilibrium of economy & with

K = 3. Let 7 = Tji. Then, the disintegration of country k via a rise in bilateral trade costs with

countries i and 7 has the following tax effects

(a)

>0 for n;+3n; > 6ny

dt;  dt 0w
= (3n; 1 o0
dr T dry (3n; + 9n; — 18ny,) 1607
<0  forn;+3n; < 6ny
and
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drik — drjk g 771608

<0 for 2n; < 9n; + 9n;
Under symmetric population sizes of all three countries, the disintegration reduces taxes in all

countries.

Observe that the assumption of identical trade costs, 7 = Tji, is not very restrictive. In
particular, the insights about the role of market sizes remain unchanged. For 7 # 7;i, the signs

of the comparative statics are as follows

, dt; dt; , Tik — Tin
sign (dnzk + deZk> = sign <3nj +n; — 6ng + 3 (nj + ny) aiw—]m) (6)
and
. dty, dty, . Tik — Tik
sign (dTik + dek) = sign (an —9n; — 9In; + (ng, — 9Iny) M) . (7)

The correction term on the right side of the two previous lines adjusts for asymmetries in trade



costs. Using the assumption on the primitives that ensure positive consumption choices, 7;; €

{0, %], one may evaluate the adjustment’s magnitude:

Tik—Tjk
a—W—Tif

€ [O, %} Therefore, even for

large asymmetries in trade costs, the adjustment term is comparably small. The central intuitions

carry over.

2 Proofs for Section 2.2

2.1 Proof of Proposition 2

First and similar to before, the first-order condition of the benevolent social planner in country ¢

reads as
d(Si+Ti)_ z‘jd’Yij ij (ij kid’Yki ki (ki _ij (i ki (ki g (g ﬁ ki (ki diz _
G = A e ) AT =g () 43-GY ()G (07 | =g (1) 97 (07) ) =0
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which is necessary and sufficient by the second-order condition
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Under the symmetry assumptions (country sizes and trade costs) mentioned, we can simplify the

first-order condition to
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for every i € # and i # j, k where A :==n {((30‘722”527)2) - ((3a7§’2“£;7)2)}. The intersection of the

reaction functions delivers the following Nash equilibrium business tax
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Now, recalling F” = 9 + ¢, take derivatives
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Proposition 2 follows.

Proposition 2 (de-harmonization effect). Consider the subgame-perfect Nash equilibrium of econ-
omy & with K = 3 countries. Suppose that trade costs and country sizes are identical: T = 7;; =
Tik = Tjk and n=n; =n; =ny fori,j,k € X .

(a) Then, for any i,j,k € KA dtk > 0. Moreover, %5 > 0 for either F'a Y = T or

i —jk .
F” ~0, or F/" =~ 0. However, sz ~0, jfij < 0.

dt; + dti_ > 07

: . . . L
(b) Suppose that i and j form an economic union, i.e. F'" = A=
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(rjk d»kz

(rﬂk + sz > 0, and > 0. Hence, the disintegration of country k raises taxes everywhere.
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depends on the relation between 7. ij, and F"'. Notice that for F” ~ F'* ~ Fki, for F7 = 0,

is always positive. The sign of (by a resembling argument, the sign of

or for F/" ~ 0, jég > (0. Indeed, there exists is a set of weaker conditions sufficient for a positive

sign, e.g. 4F" > Fﬁ, UF" > Fij, 6F" > FU, or /¥ ~ F". The necessary condition is
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Observe that ftm +

Cr,ﬂ is always positive. Suppose that i and j form an economic union (i.e.,

" = F* > F7) and that k disintegrates. Then, t, increases because = Ay 4

dk,m > 0. It is easy

to see that the business tax in any member country ¢ increases as well. Le., dd;jk + CZ‘?,; > 0 for

ij _ Fk:z



Corollary 2 directly follows from the expressions derived for Proposition 2. As we can see,

average taxes in any two or more countries are negatively associated with firm mobility.

Corollary 2. Consider the subgame-perfect Nash equilibrium of economy & with K = 3 countries.
Under the symmetry assumptions of Proposition 2, average taxes between any two and among all
three countries increase with a reduction in harmonization, that is, for any i,j,k € &,

ds (ti +1t5)

deis >0,

d3 (ti +ty)

dets >0,
and
ESY t
3 2.kex Uk
= > 0.

2.2 Proof of Proposition 3
Again, the first-order condition of the social planner in country i is described by Equation (8).

Then, using 7 — Fi = ij — FIk = Fki - F ki, the reaction function in country ¢ reads as

t; = (A;Ij — AV 4 3F 3P+ - n — et e+ 0 — y’“) . (12)

e

This set of reactions functions implies the equilibrium business tax in country i

3= 3 (aii AR\, L (adk AL (AR AGR L (i ki i ki i ki
(13)
One can immediately observe that dcfffj = % > 0, dcll/t,ii = —% < 0, and d(zi/tfk = 0. Proposition 3

follows.

Proposition 3 (business-friction effect). Consider the subgame-perfect Nash equilibrium of econ-

dt;
dvii

>0, Y4 <0, and L =0,

’ dyki dyik

omy & with K = 3 countries. For any i,j,k € &

10



2.3 Proof of Proposition 4

Proposition 4 follows from the comparative statics of Lemma 1.

Proposition 4 (migration effect). Consider the subgame-perfect Nash equilibrium of economy
& with K = 3 countries. For any 1,75,k € & one can derive the following Nash equilibrium

comparative statics for t; from disintegration induced population shifts

dt;  dt; 2 (0 —w) — 75 2 (v —w) — Tig 2 (0 —w) — Tjk
dni dny VT a0 TR a0 ITik 3203 S0
and
(0)
dti dti 2 (Oz — w) — (Tik + Tij) >0 fOT Tik > Tij

= 27 (Tik — 7ij)

dnj dny 3208

<0 f07“ Tike < Tij

Migration into an integrated area raises taxes inside the area and lowers the tax outside.

Corollary 3 regards the effect of migration from country j to ¢ on average taxes, holding >, » 7

and n; fixed.

Corollary 3. For any i,j,k € & andi # j, k, the effect of population shifts on average taxes are
(a)

dy (ti+t;)  di(ti+t)) >0 for ik > Tjk
- = 3 (Tik — Tjk)
dni dnj

2 (o —w) — (T3 + Tjr)

1605 ’
<0 for my < Tj

and

di N t di > ot
3 ke Yk 3 ke Yk
— — 5 Tt — T
dn; dn; ( ik ik)

2 (o —w) — (Tji + Tik) >0 for T > T

32083
<0 for Ty < T

11



3 Proofs for Section 2.3

3.1 The K-Country Model in Section 2.3

Pre-tax profits in an ij-industry look very similar to those in the three-country case. Still, they

depend on firm relocation in the following fashion

i(a—wtTii)? (a—w—27;7)2 n(a—w—27;+7; 2 . . . ..

() na(o 115/3 mig)” 4 e fgﬁ Tii) 4 die\fij} t o7 ) if mobile firmlocatesini
‘ o 2 a2 —w—37 )2

mlomt2n)® g ot bl s iy M2 fobile firm locates in

(14)
The mobile firm locates in country ¢ if and only if
iz () =t = (m () = ts) = 2.
Again, simplifying the industry threshold becomes

6 (o —w) — 3 (1u + 7j1)

n; (Til_le) 165 +ti—tj (15)

y 673-(04—10)—37'124
ij(nj_ni) : 1683 ]+ Z
le\{i.7}

and we derive partial equilibrium comparative statics as

d’yij
=1
dt; ’
ij
dry Y
dt;
dy B 3 —w — 7y5)
dT’ij - (n] nl) 8/8 9
dy" 3o —w — 1)
=ny y
dTi 83
and
dn' 3o —w —7y)
_= —’n/l—
del 85
for j # 1.

Since v9 = —49" and G () is symmetric with F' = —F, Lemma 2 directly follows. It will prove

12



convenient when deriving the objective function of the government.

Lemma 2. Consider economy & with K > 2. Suppose that F = —F. Then, G (7") =1—G (v¥).

Moreover, the number of firms in country i is given by k; .= (K — 1) + % D jer\i (F — 7“).

Since there are K countries, one has to consider K =K ([g_l) continuums of industries
2
yielding K (K — 1) different prices. These read as
() = 2 W (16)
for k7 (1) € {1,2} with j # 7 and
pgl () = a+ 3w + K (,ui Tij + k(1) Tl (17)

for (k’;‘ (1), k(1)) € {(1,2),(2,1)} with j,1 # 4. Plug into the demand functions =/ (1) = ap ()

B
. jl
and xfl (1) = —pé 1) and sum over all households in a country. The aggregate surplus in country

i derived from consumption of goods in industry ij simplifies to

57 ) =i (s ()= 5 (a7 ()" = ()2 )

0y GOl prob (1 G (7))

_ 328 (18)
32 g
m% w/ prob G (),
whereas consumer surplus in the jl-industries reads as
g,y i B ji 2 g i

S () = mi (el () = 5 (2 )" = pI' (W) ()

A—OW—4&Tij—T; 2 y
i (303 322,6’] ) w/ prob (1 -G ('y]l)) 19)

532 )
n; (3a_3w;27é] 27i1) w/ prob G <7ﬂ> .

13



Summing over industries gives the total surplus

o (T ST A LA

jeANi} 326 326
1 _ il (30[ — 3w — 27—7ﬁj - Til)2 il (30[ — 3w — Tij — QTZ'Z)Q
T I S (B

Le\{i,j}

n;

S 323 oF 323
=64 =AY
1 (3o — 3w — 275 — 731)°
Ty 2 2 i 328
jei) .
Le \{i,j} =gt
+} Z Z ’le:Eni(?)Oé—?)w—Tij—QTZ‘[)2—(30&—3’[1)—2’7’1']'—7'1'1)2 7
jernil 2K 326
Le 2\ {i,j} A

where the factor % is applied to avoid double count. Therefore, consumer surplus in country ¢ can
be written as
VW -F

1

+t3 2 2

e\ {i}
’ Le A\ (i j}

4 a_fg .
§i + ’VN.’] (20)

s= %

Jei) 2F

where Aﬁj , A 59 and 55 " are functions of the model primitives ©. Accordingly, the social planner

T

in country ¢ faces the following maximization problem
ma Si + T + nw
where

=t |(K-1)+-= > (F-97)|. (21)

14



The first-order condition is given by

A(Si+T) 1 Ay 1 _ 1 i
(d;r ):2F 3 ;AJ (K-1+ = > (7 - 7)+t’2F 3 <_c7t->20(22)
! jea\fiy jeA\{i} jeA\{i} !

which is sufficient by the second-order condition

P(Si+T;) 1 dy" 1 dy" (K-1)
— Y= — — - i 0.
dt? 2F 2 dt; T oF 2 dt; F

jeA\{i} je\{i}

The reaction function of country ¢ can be simplified to
1 i y y
ti:M—U(.Z,Ai]+3F(K1)+.Z,(WijWj])Jr,nZ,tj)' (23)
JeA\{i} jeA\{i} JeA\{i}

Again, business taxes are strategic complements, the relation is linear, and the slope is less than
1. Thus, there will be a unique interior intersection of reaction functions in this tax competition

game. In the following, we derive this intersection. First of all, plug

1 B o i o
ti_tl:f(—l( Z A;]—F?)F(K—l)— Z (ﬂj]—ﬁij—i-ti—tj)
jeA\{i} jeA\{i}

- > AT _3F (K -1) + > (W;-j—ﬂ'llj—Ftl—tj))

je\{i} je\{l}
=% 1 ( > oal- Y A+ Y (W-af)- X (xf-aP)
jex\{i} jeXN\{l} je\{1} je\{i}
+Z(fl—7f tz—tz+z t—t))
jeX jexX
TK_1 ( oAl > oai+ Y (W)= Y (77w 4K (- ti))
je\{i} jeX\{l} je\{1} je\{i}

2K1( XAl ¥ oal+ 3 o(r-w)- 2 (”ﬁj_ﬁj)>

jeA\{i} jeA\{1} jeA\{l} jeA\{i}

15



into

ti:f(1—1( S oAV4sF(E-1)- > (7 -n) - Z}(ti—tj))

jeA i} JEAN) jei
=37+ e 1);((2 = N 1)[("2 = (i — )
K- 1)12K —1) jgg%;{j} a5~ (K — 1)121{ —) me;\{i} A
(K -1) 121( g}megm (”ﬁﬁm - ng) TE= 1)12[( —1) me;{ } (”Zln - ”fm)
=3F + 3 Kl_ : j@;{i} AT 4 2K1_ . j@;{i} (W;‘J‘ _ W;’,j)
T K- 121( ) j;gme;\{j} AT~ K1) (2K -y gme;{j} AR AR

Then, notice that

D R SOOI Gl B 3 ol s BT

J€X meX\{5} j om>j j m>j
to obtain Lemma 3.

Lemma 3. Consider economy & with K countries. Suppose that F = —F. Then, the subgame-

perfect Nash equilibrium of the tax competition game is given by

_ 1 g L
3T+ S avg S (w9 ) + DY
2K =1, 2K =1 je%\{z‘}( /) (K — )(QK — Ui enmm

for anyi e .

One can immediately see that % > (. This statement is a standard result from the literature
on tax competition. A rise in F widens the range of relative fixed costs. Some industries will

choose to stay in country ¢ no matter how large the tax differential is.
We now derive further comparative statics. Since
6 (o —w)(ryy —715)—3 (7‘5 - JZZ)

Z ny ) (25)
165 leA (i} 165

6Tij (a — w) — 37—2'2j .

! =) = (ni —ny)

16



differentiation with respect to trade costs yields

d(ﬁ]’_ﬂ]’)_(} o —w— T >0 forn; >n;
o) g
<0 formn; <n;
ij g
W _ _6,”%5_7” <0 (26)
d (sz 77”) by W Tl
drj; : 165 >0

and

d(ﬂ-il_ﬁ;‘l) o —w—Ty >0 forn;>mn
=6(n; —ny) -
dTil 166
<0 forn;<mny
d (Wfl - 771”) o —w— T
= —6n; <0 27
dr; " 16 @7)
d(ﬁgl_wlﬂ) O Bl '
= 0n;
dri; T 16p
It is more convenient to write ¢; as
_ K _ 1 A , 1 4
t; = 3F+ Y Al > (xi - A+ ooy A
(K -1)(2K -1) le\{i} 2K -1 e \{i} (K=1) (2K -1) je\{i}le\{5}
(28)
such that
dti K a—w—nj) 1 a—w—nj
— —3n, 6(n;: —n;) —— Y
dr; (K —1) (2K — 1) < T o =10 ) T3

1 o — W — Ty 1 o — W — Ty
TR T 2 (_G"j 167 j>+(K—1)(2K—1)(_3nj 168 ]>

leA\(ivj}
and
dt; 1 o — W — Tig 1 o — W — Tig
— 6n,. J 6 J
dr 2K 1077 168 2K 1" 168

a—w— T 1 B a—w—Tjk>
6 >+(K—1)(2K—1)< T '

17



Furthermore, since

_ K 7'»2‘—27'17‘(04—11})
ti =3F + By,
(K-1D)@K-1)"" 32p
1 67 (o —w) — 37’z‘2j 6 (v —w) (750 — ) =3 (7321
TP ((m - 165 o 165

i leA\{id)
1 o — 2Tjm (@ — w)
TE-DeE - 2. 2. 3 3283 ’

jeA\{i} meA\{j}

comparative statics with respect to market size are

dti _ K 3 Z TZ%—QTZ']‘ (a—w)
dn; ~ (K-1)QK-1" 4, 328
1 67 ( — w) — 372
TR X 2 16,6’) ’
jeA\{i}
K -2 2 (a—w) — T
= 3 Z Tz‘j—j
(E-DEK-1)" 2 323
and
dt; =1 67y (0 —w) — 373,
dn, 2K —1 163
. 1 Z 6 (o —w) (Tjr, — Tik) — 3 (Tfk — TZ%C)
2K -1, 2= 163
1 T2 = 2T (o — w)
+ >, 3
(KE-DEK-1), 0, 32
L 6(K—1)2+3 27'2-/143(04—10)—7'5c
(K — 1) (2K — 1) 328

6(K—1)-3 2(a—w) T — 7
(K —1)(2K — 1) 2 32,33 -

je\{i,k}

Simplify these expressions to obtain Lemma 4.

Lemma 4. Consider the subgame-perfect Nash equilibrium of economy & with K > 2 countries.

Then, for any 1,5,k € & one can derive the following Nash equilibrium comparative statics for t;

18



(a) with respect to country sizes

dti 3(K—2) Z Q(a—w)—nj
- = — — T e, > 0
dn; (K —1)(2K —1) st 326

dt; 6(K—1)—3 2 —w) Tk — 7, 6(K—1)°+3 27 (o — w) — 72

_ _ Tik
dng (K —1)(2K —1) je};\%@k} 3283 (K—-1)(2K — 1) 3283 =0

and

(b) with respect to trade costs

S 2(K-1)241
3 o —w — T >0 forn; > =—p5—n,

K-1)(2K -1 16
( ) ( ) B <0 form< Q(KI:);HW

dt;

dr;j

= (m (K = 2) = 2n; [(K = 1)* 4 0.5])

dt; 32K -3) a—w-—rTj

ij:(”ﬁ”’f) K-1)@Kk-1) 16 "

To sum up, the intuitions from the three-country model hold. As already mentioned in the
three-country setting, a country’s size positively affects its ability to tax, whereas it is not clear
how t; reacts to an expansion of market k.

Furthermore, when trade costs between j and k rise, country ¢ becomes relatively more attrac-

dt;
drij

tive, which gives the latter country the leverage to tax more. Moreover, will be negative if

market ¢ is not too large. Interestingly, the more countries there are, the larger market ¢ has to be

dt;
dTZ‘j

> 0.

relative to 7 to have

Similar to Corollary 1, we formulate Corollary 4.

Corollary 4. Consider the subgame-perfect Nash equilibrium of economy & with K > 2 countries.

Define t == % Skew i, tey = %m S kesty tes and tuoppy = 7K_}{EU ke \ sy th- Then,
(a) for any i,j, k € H
ds (t; +t5) 3[(K—1)(2K —=3)+ 2] (ni + nj) a —w — 7

dr; 2(K —1) (2K — 1) 65 0,
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2K —1)(K—2)+2

di (ti+te)  3[n; (3K —5) —n; 2(K —1) (K —2) +2)] a —w—m; |>0 formi>="=pg—5="—n;
drij 2(K-1)(2K —1) 165 AK_1)(K-2)12
<0 formn; < %nj
and

dt 3(ni—|—nj)a—w—7'ij<0

drij  K(K—-1) 168

(b) fOT Z?] € Ji/EU

dEEU __3[(K*KEU+1)(2K*3)+2] (niJrnj)a—w—Tij <0
drij Kpy (K —1) (2K — 1) 165

and
dtnoney 3 (2K —3) (n; +nj) o — w — 735 <0

drij  (K—-1)(2K —1) 163

(¢c) fori € Hgy and j € X \ Hgu

digy _ 3(ni[K -2+ (Kpy —1) 2K = 3)] —n; 2(K - 1) (K = Kgv) + Kpul) @ —w — 7
B Kgy (K —1)(2K — 1) 163

dr;j

UK —1)(K—Kpy)+K
>0 forn;> I((72+((KEU7LII)]()2K:%[)J n;

WK—1)(K—Kpy)+K
<0 formn; < I((72+)((KEUJL1()J()2K7E3[)] n;

and

dgnonEU . 3(nj [K—2+(K—KEU—1)(2K—3)]—ni[2(K—1)KEU+K—KEU])CM—U)—TU
a (K — Kpu) (K —1) (2K — 1) 16

dr;j

. Q(Kfl)KEU%»KfKEU .
>0 forng > grorK—Kpy—D2k-3) "

. Q(Kfl)KEU%»KfKEU .
<0 fornj < goorR—Kpo—T2k—3) "

(d) fori,j e X \ Hgu

dtgu _ 3(2K—3)(ni+nj)a—w—nj <0
drij  (K—1)(2K —1) 163

and
dfnonEU o 3[<KEU+1) (2K—3)+2] (ni+nj)a_w_Tij <0

drij (K- Kpgy) (K —1)(2K — 1) 163
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Part (a) of Corollary 4 is the K-country equivalent of Corollary 1. (b) — (d) describe the effects
of a rise in bilateral trade costs on average taxes. When trade between two member countries
becomes more costly, members’ taxes fall on average, whereas the average tax of non-member
countries increases. On the contrary, the higher the bilateral trade costs for two non-member
countries, the lower (higher) is the average tax of non-member (member) countries. Part (¢) shows
that the effects of a rise in trade costs between a member and a non-member country are unclear.

They depend on relative sizes of the respective countries as well as the number of member countries.

3.2 Proof of Proposition 5

Similar to Proposition 1, we state Proposition 5.

Proposition 5 (trade-cost effect). Consider the subgame-perfect Nash equilibrium of economy &
with K > 2 countries. Suppose that trade costs between the leaving country | € H\Hgy and
countries m € HKgy are the same, T = Ty, Ym € HFgy, and let country | disintegrate from the

member countries. This triggers the following change in the tax of

(a) the leaving country | € H\Hry

dt,  3Kpu (K —2)n —3Kgy [2(1(— 1)2+1} ABU o — 1 — 7
2 dTm; (K—-1)(2K —1) 163

TI’LE%EU

p— 2 —
>0 formn > %nm]

— 2 _
<0 form< %nmj

(b) the remaining member countries m € gy

dt, n dtm, o (K — 1) [GKEUﬁEU — 61y (K — KEU) — Snm] + 3KEgy (nl — T_LEU) a—w—T
dTmi

JEXEU\{m} a (K-1)2K 1) 1653

2K-3)Kpunpy—(K—1)nm
2AK-1)K—(2K—1)Kpy

>0 forn<

)
QCK-3)Kpunpy—(K—-1)nm

<0 form > SR E-GR-Ke

and
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(¢) third countries k € '\ (Hry U{l})

% N 3KEU(2K—3)(T_LEU+TL1)OJ—UJ—T
drj (K—1)(2K — 1) 163

> 0.
JEXEU

To show Proposition 5, we use Lemma 4. For part (a), take country [ which is supposed

to leave, in the sense that all bilateral trade costs between members and country [ are going to

increase, and sum d—tll over all relevant country combinations (i.e., over the set #gy)
m

dr,
3 b _ S (n (K = 2) = 20 [(K = 1)* +05]) 5 i
medgy Tl e " (K-1)(2K -1) 1683
— | mKpy (K —2) — o |2 (K = 1)2 +1 3 QaTWTT (39
(l v (K —2) m; 2(K - 1) ]) K- TGE—T 16 (32)

For n := n,, = n,, we obtain a simpler expression

Kguy

dty, 3Kgyn a—w-—T
> = (FK — 5 —2K? 0.
= AT ( ) K-DQK-1) 168

Proceed similarly to obtain the reaction of a member country m € gy to the disintegration
of [. Tt is important to note that two effects play a role here. First of all, there is a direct effect
induced by the increase in bilateral trade costs between the countries m and [. At the same time,
trade costs between [ and the other member countries rise. Therefore, the overall effect on the

business tax in country m reads as

dtm dtm 2 3 a—w-—T
Gm = — (g, (K —2) — K — :
dTszer%};U\{m} drji (n (K ~2) - 2n [( b +05D(K—1) (2K —1) 16
32K-3) a—-—w-—rT
+ Z (n-—i—nl)
et im) I (K-1)2K —1) 168
:((K—l) |:2 Z nj—in(K—KEU)—TLm]
JE€EXEU
+Kpu nz—L > oy 5 Sy (33)
Kgu 57 N (K—-1)2K —1) 163
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Under symmetric market size

dt dt 3 —w—
m —m:(4KEU—2K—1)2Kn10‘ 12’ T
je Ao \m} 7! - ’

dTmi

For the proof of part (¢) we only need to consider one set of effects, namely that the rise in
trade costs considered here is a third country effect for non-member countries. That is, for any
ke A\ (Hgy U{l}) the effect on business taxation is given by

dty, 32K —-3) a—-w-r
2 gy = 2 () (K-1)(2K —1) 163

JE€EXEU dT]l JEXEU

:(1 S nj+nl> SKpu (2K =3) a-w-1 _, (34)

(K—1)(2K —1) 168

As in Proposition 1, the main insights regarding market sizes carry over when dealing with
asymmetries in trade costs. The positive effect on third countries’ taxes (part (c)) is fully robust
to the inclusion of differing trade costs. A correction term that accounts for the asymmetries

adjusts the sign in part (a) as follows:

dt 2(K —1)° +1
sign( Z l ) = sign (nl—(K_)2+nEU

mEJYEU dTml
2(K—1)2+1 > T — Tl
+ n; — N, (35)
m;}ﬂ]( K -2 KEU(a—w—T)
Again, the adjustment is comparably small since ’ e T Oj";i o] € [0, SRy } The larger the cardinal-

ity of the set of countries left by country [, the more negligible is this adjustment. The correction

in part (b) is less straightforward

) dtm dtm ) (2K —3) Kpyngy — (K — 1) ny,
sign | —— + Z — | = sign ( —ny
(dTmz jeHmp\{m} ) 2(K—-1)K—- (2K —1)Kgy

3(K = 2)ny — [4(K =1 +2|m - _,
G(K—l)K (6K 3KEU a—w—T

)

(6K —9)(nj +mny) T —Tj

+ > . (36)
jEJKEU\{m}ﬁ(K ) (6K—3)KEUa—w—T)

T—Tml

The adjustment term is bounded |-=Tm=L 6(K—1)K—(16K—3)KEU’ €

[O, ﬁ} and decreases in the
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number of countries.
In Corollary 5, we consider average effects. For this we define the world, EU, and non-EU

average taxes as follows:

_ 1
Z tk, 7fnonE’U = Z tk- (37)

o i 1
ti=— z lk, tEU:
K i K= Kpu =1\ Gy

ke Kpu

Corollary 5. Consider the subgame-perfect Nash equilibrium of economy & with K > 2 countries.
Suppose that trade costs between the leaving country | € FH\Hgy and countries m € Hpy are
the same, T = Ty, Ym € Hgy, and let country | disintegrate from the member countries. This

disintegration triggers the following change in the average tax of

(a) the remaining member countries

dEEU . [(2K—3)KEU— (K—l)]f}ﬁEU—i-[KEU—Q(K—I) (K—KEU)]?)nla—w—T
dr (K —1)(2K — 1) 163

2K —3)Kpy—(K—1) -
>0 form < 2((K—1)I)(—P€2UK—(1)KEU nNEU

)

2K - 3)Kpy—(K—1) -
<0 form> 2((K71)I)(7?2UK7(1)KE)U NEU

(b) third countries

dtnonEU _ 3Kgu 2K —=3)(hgy +m)a—w—1T
dr (K—-1)(2K — 1) 163

> 0,

and

(c) the world

dt __3KEU(2K—1)ﬁEU+3KEU(K—KEU—1)nla—w—7‘

dr K(K—-1)(2K —1) 164 <0
3.3 Proof of Proposition 6
Suppose Assumption 1 holds.
Assumption 1. Let n == n; = n; for all 1,5 € X . Moreover, let 7% = 1,; = T, for all

i,j,k € Hpy with j )k # i and T = Ty = T, > 7 for alll € K and m,n € A\ Hpy with

m,n # 1. Let Kgy > 1.
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Then, the business tax of a member country m € #gy simplifies to

7'2—27'(04—’(1]) [(K_1)(2K_2KEU+1)+KEU](KEU_1) Q(Q—w)—(T+T*)

tm = 3F+3n 3n(r—1%)

328 (K1) 2K — 1) 328 :
(38)
whereas the tax in a non-member country n € &\ . #gy reads as
— 2 27 (a — Kpy (Kpy — 1) (2K — 2 (a0 —w) — *
tn = 3F + 3n_ T (o —w) B (Kpu — 1) 3) 3n (" —71) (a—w) = (r+77) (39)

328 (K—1)(2K — 1) 328

First of all, note that

_ Kpy (2K -3)+ (K —1) (2K — 2Kpy +1) + Kgy

2(a—w) —(1+71%)
fn =t = (K1) (2K — 1)

323

(Kpy — 1)3n (" — 1)

Hence, t,, < t,, whenever 7* < 7 and Kgy > 1. If Kgy = 1 or 7° = 7 (which we rule out by
assumption), then ¢, = t,,. As we can see, the size of the business tax differential between member
and non-member countries depends on the institutional structure of the world economy. Moreover,
note that as the number of countries grows large, business taxes do not diverge

2(a—w)— (471
323

lim ty, = lim t, +3n(Kgy —1) (7 — %) (40)
K—o0

K—oo

where

, — 72 =27 (0 — W)
Igz_rzgotn—3F+3n 328 )

For part (b) of the Proposition, differentiate ¢,, with respect to the number of member countries

dtw (K =1)[(2K —1) =4 (Kpy — D]+ 2Kpy — 1, (2((1—10)(7’—7*)—( 2—7*2)> (41)
dKpy (K —-1)(2K — 1) 323 ‘

This expression is positive by the following argument. Firstly, note that the sign of d%;} is the

same as the sign of ¢ (K), where

¢(K) = (K—-1)[(2K —1) = 4(Kpv — 1)] + 2Kpy — 1. (42)
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¢ (K) is positive, since ¢ (1) = 2Kpy — 1 > 0 and
¢ (K)= (4K - 3) —4(Kpy — 1) >4 (K - 1) =4 (Kpy —1) >0 VK > Kgy > 1.

Moreover, take the derivative of t,, with respect to the number of countries worldwide

dtm  4(K —1)°(Kpy — 1) — Kpy (AK — 3)

(Kgu — 1) 3ng,, (2 (a—w)(r=r") = (T2 - T*2)>

K (K —1)? (2K —1)? 325
(43)
which is negative for Kgy = 2 and K = 3 and positive for Kgy = 2 and K = 4.
The other derivatives are unambiguous as
dtm—— ! 6 (K —-1)2K —2Kgy + 1) + Kgy| (K _1)w<0 (44)
dr* (K _ 1) (2K _ 1) NKpy EU EU EU 326
and
U _ e TZ@ZW) ! 6nscpy [(K — 1) 2K — 2Ky + 1) + Kpo] (Kpy —1) 22 =T
dr O Ker 303 (K —1)(2K — 1) Kev BU pul\By 328
1 — oy —
~ K- (2K = 1)6nKEU {(K —1) 2K (Kgv —2) = 2Kgu (Kpu — 1) + 3Kpu| + Kpu (Kpu — 1)} aTwBT
1 —w —
> 1) e =1 e (K =) K 2 (Ko —2) =2 (Ko = 1)+ 3] + Keu (Kpo = )} =555
1 a—w—T
= (K —1) (QK_I)GnKEU {(K - 1) Kgy [_4+2+3]+KEU(KEU_1)}W > 0. (45)
The comparative statics in part (¢) of Proposition 6 are given by
iKp ~ (K-DeKk-1) -7 328 <0
dt, (2K—3)2—2 L 2(a—w) = (T4 7)
— = 3nKpy (K — 1) (1 — > 0, 16
dK ~ (K—1202K 12" g (Kpy = 1) (r =) 325 (46)
%_ T—(Oé—w) KEU(KEU—l)(QK—3) T—(a—w)
ar = " 303 K-D)@eK-1 " pp <0
and
dt, KEU(KEU—l)(2K—3)6 a—w—7

-~ (K—-1)(2K—1) 7 328

To summarize, we formulate Proposition 6.
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Proposition 6 (union-size effect). Consider the subgame-perfect Nash equilibrium of economy &
with K > 2 countries. Let Assumption 1 hold and suppose that K, Kgy € RT. Then, Vm € Fgy
and ¥n € H\Hry

(a) ty, > tn,

dtm dtm, dtm
(b) dKen = 0,92 <0, = >0, and

dty, dtn dtn
(c) = <0, 92 >0, 92 <0.

4 Proofs for Section 2.4

4.1 Tariff Revenues and Subsidy Expenditures

We now extend the notion of trade barriers to both non-tariff barriers and tariffs. That is, trade
costs from country j to country 4, 7;;, are the sum of import taxes by the domestic government in
country %, imt;; € R, export taxes/ subsidies by the foreign government, ext;; € R, and non-tariff
barriers, 7;; € Ry as defined in our baseline economy. Hence, 7;; = t;; + 7;; = imt;; + ext;; + 7.
Here, we consider in the language of the trade policy literature a full set of trade policy instruments.

Notice that, from the perspective of the government, tariffs affect three margins: domestic
consumer prices, trade volumes, and firm relocation. All three affect consumer surplus, revenues
generated from taxing businesses, and revenues from trade taxes. Observe that, unlike in the
standard Cournot relocation models, in our economy, industry-specific prices do not exhibit the
Metzler paradox, where a rise in import tariffs leads to the entry of firms domestically such that
domestic consumer prices decrease. However, it may be the case for the average price. That
is, a large country raises import tariffs such that firms in small countries relocate to the former
country to have cheap access to the large market. This relocation makes the larger market more

competitive and reduces domestic prices there.
Let us now derive the objective function of the government. Consumer surplus and business
tax revenues remain unchanged. At the same time, trade taxes generate a new source of revenue.

For a given industry 77, the volume of exports from country i to country [ is given by

X4 =G (49) el + (1 G (49)) Kol (7
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whereas the import volume reads as
Mlllj _ G(,}/z]) Z] l |li ) + (1 —G(’YU)> l] z |k” L, (48)

Observe that, by our assumption on the industry structure Mfl] = 0 for all [ # j. To sum up,

country 4’s revenues from taxing imports and exports in industry ij are given by

RI= S imtaM¥+ Y exty X[, (49)
les\{i} le\{i}

Therefore, we can write the overall tariff revenues in country i as

Ri= Y RY.

jeA\{i}

This yields the following objective function of the government in country

Wi = 8; +T; + nyw + R;. (50)

As before, the first-order condition is sufficient and the equilibrium of the tax competition game
exists and is unique. Apply the same steps as in the baseline model to obtain the equilibrium

business taxes

_ 1 y o
o 3T+ S avs S ()4 SOy A
2K =1 2K -1 je%\{z’}( /) (K - )(2K — U merin

2K 1 > X [thil (2332{‘1@?1':1 - x:i’k”:?) + ety (wgg‘k?j:1 - 2“”?5‘1«?]’:2)]
- 7 3 1 1

jex\{i} le\{i}
1 . i i
! (K —1) (2K — m%(ﬂéﬁz\{m}lefz\{m} [thml <2xmg’k:nnj:1 B xm{|kmj:2)}
1 mi i
tEoyeR=D X a2 fent (el 2l )] 6

mefae%\{m} le\{m}

Observe that for imt,,; = ext;, = 0 Vj, m,[ we obtain Lemma 3. The optimal business tax is, now,

modified by the marginal effects of business taxation on tariff revenues through firm relocation.
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Since

o—w— Ty

w?i Kii=1 " Qx;g‘kij:Q =N 13 <0 (52)
and
2$Z{‘k2j:1 — l‘zﬂk:j:Q =1[j=1] niiﬁlﬂ = >0 (53)

taxes are revised upwards for import tariffs and export subsidies. To gain some intuition, consider
a rise in the business tax in a country. As a result, firms move away from that country. Imports
increase, whereas exports decline. The revenues (expenditures) from taxing imports (subsidizing
exports) rise (fall).

Not surprisingly, for a given set of trade policies the forces described in the comparative statics
of business taxes with respect to 7,; = 7;; € R4 and 7, = 7;; € Ry (Lemma 4) remain valid

and are augmented by the effects of (non-tariff) trade costs on the marginal firm relocation effect.

That is,

dt; 9 3 a—w — Ty
—smr = (i (K —2) —2n; (K — 1 . 2
dTij| v (n ( )20 {( o SD (K-1)(2K-1)  16p

B 1 Kniimtij + njimtj; — K (K - 1) njextj; — (K - 1) n;ext; (54>

(K—-1)(2K —1) 4
and
dt; B 32K -3) a—w-—"Tj
drye = = T TR 1 168
B 1 imtjpn; + imtging — (K — 1) extjpn; — (K — 1) extyng (55)
(K—1)(2K — 1) 48 '

Therefore, for positive import tariffs and export subsidies, the reaction of the optimal tax in
country ¢ to a rise in 7;; and 7, respectively, is revised downwards. The reason is that the tax of
country 7 is upwards adjusted by the marginal effect on tariff revenues due to firm relocation. As
non-tariff trade costs rise, the trade volumes decrease such that the gains in tariff revenues decline.

Furthermore, one can study the effects of tariffs on business taxes. The comparative statics of

business taxes with respect to trade taxes read as

dt; (TK —6) (a —w — ﬂj) — 4K1imt;; + dext;;

dimt; (K — 1) (2K —1)168 ’
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imt;:  ext;; imti, ext; imti, extin,
J J J J J J

consumer surplus at home — — 0 0 0 0

profit differentials at home relative to abroad + + — — + +
consumer surpluses abroad 0 0 — — — —

tariff revenue gains at home direct + — 0 0 0 0
(import tariffs and export subsidies) indirect — + 0 0 0 0
tariff revenue gains abroad direct 0 0 + — + —
(import tariffs and export subsidies) indirect 0 0 - + - +
overall effect (for small trade taxes and K > 3)  + + — — + +

Table 1: (tariff effect) Effects of trade taxes on business tax in country i.

dt; (3K — 10) (a —w — ﬁ'j) — 4Kimtij + 4€£Etij
= N
dext;; " (K —1)(2K — 1) 1683 ’
dt; — (6 (K — 1)2 — 1) (a —w — 7-ji) + 4K6.’Etjl' — 4imtji
= N, s
dimtj; (K —1)(2K —1)1683

dt; — (6 (K — 1)2 +4K + 3) (Oé —w — %ji) + 4Kextji — 4imtj2- (56)
=n; 9
dextj; (K—-1)(2K —1)165

dimtjm, 7 (K —1)(2K — 1) 168 ’
and
dextm (K —1) (2K — 1) 165

for j #iand m # 1, .

There are, now, several opposing forces on consumer surpluses, profit differentials, and revenues
from trade taxes. The rows of Table 1 summarize these forces and their effects on business taxes
in country 7. To give an example, suppose the domestic government in country ¢ raises tariffs on

imports from country j (imt;; 7). This policy makes imports from country j more costly and,
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as a result, lowers consumer surplus in country i. At the same time, country i becomes ceteris
paribus more attractive as a business location vis-a-vis country j due to the rise in trade frictions
firms in country j face. On the one hand, a higher import tariff mechanically increases the size of
tariff revenues, which the government influences by business taxation (positive direct effect). On
the other hand, the rise in import tariffs lowers import volumes such that the gains from tariff
revenues become smaller (negative indirect effect).

Let trade taxes be small for simplicity (imt;; ~ 0 and ext;; ~ 0) and K > 3. Then the relation

between business taxes in country ¢, ¢;, and import tariffs, imt;;, is positive. However, the sign

7R

of di‘fiit__ is negative for large imt;;. Therefore, the relation between domestic taxes and import
ij

tariffs is hump-shaped. Similarly, this is the case with imt;,,. The relationship between business

taxes and trade taxes on firms in country ¢ (imt;; and ext;;) is U-shaped. This result is similar to

Proposition 1 in Haufler and Wooton (2010), although here we deal with tariffs that have revenue

effects.

4.2 Domestic Accrual of Firm Profits

So far, we have assumed that the profits of firms do not accrue domestically or, at least, do not
enter the objective function of the government. In the following, we relax this assumption. There
are two noteworthy variants of firm ownership: one, where firms are owned by entrepreneurs, who
enter social welfare in a country only when they locate in that country, and another one, where
citizens are shareholders of the firms worldwide. The former one fits well for small corporations,

whereas the latter is suited for the case of larger firms. In the following, we consider both variants.

4.2.1 Entrepreneurs

Let m; be the (endogenous) number of entrepreneurs in the population of country ¢ and w be the
social marginal welfare weight of entrepreneurs relative to workers. As before, consumer surplus
and tax revenues, respectively, read as
i_

Pt SN
7 2? 7

1
3 2 >
Jjex\{i} o
Le N\ {i,j}

s= %

je\{i}

g
5l 4 'YM] (57)

31



and

T—t, [(K—1)+ — > (F-4Y)]. (58)
jeA\G)

Moreover, profits of a firm in industry 75 and country ¢ are given by

2
ni(a—w+i;)? n;(a—w—27;; nl(a7w727ﬂ+rjl)

2 ..
163 + 163 - +Zle%\{i,j} 1683 w/ prob (1 - G(’Y”))

2
ni(oa—w+2n-j)2 nj(a—w—37; nl(a7w737—”+27—jl)

2 ..
168 + 168 ik D le\{ij) T68 w/ prob G (v9)

70 (2) w/ prob (1—G(v7))
= . (59)

(1) w/ prob G (v%9)

To calculate the expected profits, one needs to keep track of the number of firms and how
it affects profits. Besides, for every second industry type the mobile firm pays the relative fixed
cost, when it decides to locate in country i. To give an example, in the three-country setting, this
would happen in ki-industries but not in ij-industries. Therefore, the expected profits of firms in

17-industries and country ¢ can be written as

07 =G (7)1 (7 (1) —ts) + (1-G (37)) -2+ (=7 (2) - #:) — %G (v7) - 1-E(FF < 477)

=G (57) (v () = 1) + (1= G (47)) (2a @) - 20) - = ((+)" - 7). (60)

Summing over all industries gives expected total profits in country

je\{i}
iR F A~ 1 N2
- ¥ S @ - () ‘FQ)]‘TZ‘
jea\{i}
= Hz_Tz

The benevolent social planner in country ¢, now, solves

mtc_wcni( it Z+w)+wmi ’ sz)fq:v&—i—(l—W)ﬂ%—niw—l—wHi. (61)

i % %
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The first-order condition is sufficient for w < %. The reaction function is again linear in the

g.
business taxes of the other countries. Taxes are strategic complements, and the slope is less than

4K —6
3(K—1)

w <1 for K =3.

1 for w <

which is always (any K > 2) fulfilled for w < 2 but, for instance, also holds when

Notice that for w = 1 the equilibrium of the tax competition game is indeterminate. The reason
is that the reaction functions intercept for each possible combination of solutions {t;},. . Hence,
in the following, we consider the cases where w # 1. By the same techniques as above, we solve for
> jes\qiy (t; — t;) and plug it into the reaction function of country i. This yields a new equilibrium

to the tax competition game

(1—w) (K = 1)+ (1 3w
(1—w) (K =1) [(1 - §0) K+ (1 —w) (K = 1)] ;e
(1-w) (K 1) (1 - jw)
(1—w) (K =1) [(1 - dw) K+ (1 —w) (K = 1)] jelmg

15w AT (2n0™ —im
T D[l be) K+ (1) (K 1) jeg{i}me;{j}(j (2mim () - =™ (1))

t; = 3F +

(A7 —w (207 2) = 7 (1))

+

for every ¢ € . Observe that for w = 0 one obtains Lemma 3. For w > 0, Equation (62) is just
an adjusted version of the solution in Lemma 3. Aside from modified factors, the only difference
to before is that the optimal tax also accounts for the accrual of profits at home (277 (2) — 7/ (1))
and, in the Nash equilibrium, profits accrued abroad (27T§m (2)— ng (1)). Now, governments have
an additional incentive to attract firms because their presence raises national income. As a result,
the accrual of profits tends to reduce business taxes. Due to this close similarity of Equation (62)
to Lemma 3 our main results carry over. This finding holds, in particular, for low w. There may
be rare exemptions when the accrual of domestic profits becomes very important. However, from

an economic perspective, this case is not particularly relevant as almost all governments in the

world pursue a more or less pronounced redistributive goal in their setting of business taxes.

Moreover, one can show that the extra terms in Equation (62) have intuitive comparative
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statics:

A2m7 @) -7 (D) 4ny 2 42(a-w) oy
dr; - Mileg 163 ’

d(2r? @) =77 (1) ary 4 2(a—w - m) iy .
dri - 16 ’

@@ - ) are2(0—w—2m) Iy
drj; - 1653 ’

and g g
d (27 (2) — 77 (1))

=0
d7mim

for i # j # 1 # m. A worsening of the conditions under which mobile firms in j-industries can
trade in country ¢ with country j (7;; 1) lowers the gains from the domestic accrual of profits. As
a consequence, the social planner in country 7 lowers the business tax by less. The same happens
when trade with third countries becomes less costly (7;; J) or when trade costs between country
j and third countries rise (7j 7). The reason is that domestic competition becomes harsher as
country ¢ becomes more attractive vis-a-vis country j. The negative effect of a more competitive
pricing and lower profit margins overcompensates the positive direct effect of improved trading
conditions. Therefore, the accrual of extra profits from having two firms instead of one in the
country in a given industry is less important. Trade costs between third countries (73,,) do not

matter.

4.2.2 Citizens as Shareholders

Now suppose that, in each country, citizens own a share w of firms worldwide. Then, the social

planner solves

(Si + 1 —i—w) —i—niwzie% (IT; _Ti). (64)

max n;
t; n;

7

[z

34



The first-order condition is sufficient for w < 2. Then, the equilibrium of the tax competition game

exists and is unique. Its solution is given by

1 ij ij ij ij ij
1 ij _ i
+(2_M)K_1je§{i} (Wz' J)
I —w m m m m m
R =T l;{me;\{l} (A" = w[2mm (2) = wf™ (1) = (22l (2) = 7l (V)]) . (65)

Again, for w = 0 one gets Lemma 3. Aside from modified factors, additional terms enter the
optimal tax function for w > 0. Our main results remain valid. In contrast to above, where the
extra terms measure the accrual of profits by domestic and foreign entrepreneurs, now the extra
terms downward adjust the optimal tax by the accrual of profit differentials at home (27rfj (2) —
(1) = (27 (2) — 77 (1)) and abroad (2™ (2) — wi™ (1) — (274" (2) — 7 (1))). The reason
is that profits enter social welfare no matter where they realize as profits accrue to the citizens
who are the shareholders of the firms worldwide. A shareholder in a given country, therefore, only

cares about how much firms earn in one country versus another.

Furthermore, comparative statics of these extra terms are very similar to above

d (29 (2) — i (1) — (209 (2) — 7 (1))

2 (o —w — )

dri; = (i —ny) 165
d(2n? @) - ()= (277 @ -7 (1)) 2m+d(a—w)

dr =ny 167 > 0, (66)
d(2r? @) =7 ()= 27 @ -7 (D)) 2y t4(a-w) .

dri - 163 <5

and i i ij i
d (2 (2) =« (1) — (209 (2) = 7 (1))

dTim,

=0

with the only exception that the one with respect to 7;; now depends on the relative size of

countries. The above-described intuitions carry over.
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4.3 Arbitrary Number of Firms

We now relax the assumption that, in each industry, there are only three producing firms of which
two are immobile. To be precise, in an 7j-industry let k:z] € R, be the number of firms in country
i. Hence, k7 + k:;] + 1 := k% + 1 is the total number of firms producing in a given industry, of

which only one continues to be mobile. Assume, for simplicity, that k% is the same for all industry

types. Furthermore, one has to modify the upper bound of trade costs 7;; < 5 Note that the

- +1

new number of firms country ¢ is given by

ki= > k”+ﬁ > (F-4Y). (67)

jeA\{i} jeA\{i}
Then, the reaction function of country 7 is
_ 1 i Ya ij i ij A
iy (5, e T 5 @) 3 0) e
J€A\{i} jeA\{i} jeA\{i} JeA\{i}

By the same techniques as above, one can derive the equilibrium of the tax competition game

KY ek + X ey Smean k7 — (K — 1) (2K — 1)

—3F 4+ 9F e
1 g 1 g g 1
T S ATy 3 (w? _ w;-]) 4 Z SoAm (69)
2K =1, 5% 2K =1, 5% (K-1)@K-1) & n

Relative to Lemma 3, the new optimal business tax is modified by the second term on the right-

hand side. Notice, moreover, that the other terms implicitly depend on k:] and k’;] since

17 _ L) — v .. o ij _ ij i
Az;j:ni(aof +1) - w1 - (4 1)) ga(k F1) w0k 1) i)
283 (k% +2)
Trza_nijz(ni_n)w(murl) Ti«+(k?j—k?ﬂ') (ni_i_n,)TiZj(kij_i_l)
J J 6(1{‘U—|—2)2 J J 7 J 6(1?”"‘2)2

+ O (- ) 2(a—w) = (m+7a) — (kfﬂ _ k;;ﬂ) (1 — Tit) (

_ K 41 (70)
1. 2 ’
leA (i} Bk +2) )
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and
(o (09 1) —w (W 4+ 1) = (K + 1) 1) — (o (W4 1) =0 (W9 1) — K'7)
28 (ki + 2)° '

Ja_ .
Aj—nj

Therefore, the comparative statics of Lemma 4 are slightly modified

dti. nz‘(K—2)_”j[2(K_1)2+1}(a—w—Tij)(kij+1)

drij (K —1)(2K — 1) B (ki + 2)*
[2(K = 1) (K7 +1) + K] s + [2(K = 1) (57 + 1) (Sen igy 5t +1) =1 my 7y (K7 = k)
* (K —1) (2K — 1) B (ki + 2)?
(71)
and
dt; (2K —3) (n; 4+ ng) (0 — w — 75%) (K 4 1) Tjk (kik - kjk) (nj —n)
drj — (K-1)QK-1) (ki +2)° (K —1) (2K — 1) § (k7 +2)°
(204 (K = 1) (K7 = k) (rje = i) + 2n (K = 1) (R = k%) (i — )| (K99 4 1) -

(K —1) (2K — 1) B (ki +2)*

Observe that for k;] — k¥ = k¥ and k% = 2 one obtains the expressions in Lemma 4. Moreover,
for a similar number of immobile firms across countries, the main results hold.

One should, however, note that there is an interaction between the number of immobile firms

dt;
’ d’Ti]'

and the above mentioned comparative statics. For instance tends to decrease (increase) in kY
(k;” ). The more immobile firms produce in country i and the higher the costs of trade, the less
can the mobile firms gain from moving there. In other words, the mobile firms are more and more
willing to move somewhere else as both 7;; and kY increase. Therefore, a rise in k% puts additional

pressure on the government of country ¢ to lower the business tax when it loses attractiveness as

a business location due to a rise in 7;;. A reverse argument holds for £}
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Furthermore, notice that

dt; 2FK CE - (FY A+ ) n 4 (K- 1) (K7 +1) = 2) ng] 7
dk? (K —1)(2K —1) (K —1) (2K — 1) B (ki + 2)?
(K —1) (k9 +1) Ele%\{i,j}.m (Tj1 — ) 0 -
(K —1) (2K — 1) B (kiJ + 2)*
dti 1 N (K =1) (K7 +1) + K)ni + (K = 1) (k9 + 1) ny] 77,
dk? T (K1) (2K - 1) (K — 1) (2K — 1) B (ki + 2)°
(K = 1) (K7 4 1) Sye o gigy i (T — 70)? .
(K —1) (2K — 1) B (ki + 2)? ’
and
dti — 1 anij

akl* Fe—ner-n " K D)@K )30 12 >0 (74)

for i # j # k. On the one hand, similar to above, a rise in k‘Z” tends to make the domestic market
in country ¢ more competitive. As a consequence, country ¢’s government competes harsher for
mobile firms (lower tax). On the other hand, more immobile firms in country ¢ mechanically raise
the government’s ability to tax. Altogether, the effect of k’Z” on the domestic business tax, t;,
is ambiguous. Vice versa, as the degree of local competition increases abroad (k;j T and kik 1),
market ¢ becomes relatively more attractive, which improves country #’s ability to tax. Also, more
immobile firms abroad mechanically raise taxes there, which positively feeds back into country i’s
tax.

Let us now study the effects of firm exit and entry as a reaction to the disintegration of a
country from an economic union formed by a set of countries #zy. Suppose that, as a reaction
to this economic disintegration, firms exit from the leaving market and enter the economic union
holding fixed the number of firms per industry. The effect on the business tax of the leaving country
and on the member countries, which experience firm entry, is ambiguous by the opposing forces
described above. That is, the entry (exit) of firms in a country raises (reduces) the degree of local
competition and makes that country less (more) attractive for mobile firms, while it mechanically

increases (decreases) the government’s ability to tax corporations. Nonetheless, one should bear
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in mind that this reasoning is in the absence of employment and growth effects attached to firm
relocation.

What is the effect on business taxes of third countries outside the union, k € &\ (Hgy U1)?
As we can see, the answer depends on the size of the leaving country relative to the average country

inside the union:

dtk dtk KEU (nl — ﬁEU) 7'2 >0 fmﬂ npy < ng
- % . (75)

dklm — dkim 1) (2K — 1) B (ki 1 2)°

>

meEXEU <0 formgy >mn

The exit of firms in the leaving country and the entry into member countries, respectively, have no
direct effect on the business taxes of third countries outside the union. Also, the mechanical effects
of the exit and entry of firms cancel out. However, in the Nash equilibrium, the business taxes of
third countries depend on the consumer surplus in the leaving country and the remaining union
members. The exit of firms in the leaving country makes domestic prices in the member countries
more elastic to firm relocation towards member countries. In other words, the gains in consumer
surplus, which member countries realize from attracting firms by lowering taxes, rise. The size of
this effect is proportional to gy. Vice versa, more firms inside the union make prices in the leaving
country less elastic to firm relocation towards that country. Altogether, when a relatively large
country leaves an economic union and firms exit (enter) the leaving country (member countries),

third countries tend to tax more.

4.4 Cross-Price Effects

In the following, we deal with cross-price effects. That is, we specify preferences of the represen-

tative household in country i as in Melitz and Ottaviano (2008)

w; ::zi—i—a/uegxi(,u)du—g/ xi(M)Qdﬂ_;’(/MeQxi(N)d,u>2 (76)

for n > 0. The parameters o and 7 measure the substitutability between the numéraire and the
differentiated varieties, whereas the parameter § determines the degree of product differentiation

of varieties. A rise in 7 shifts down the demand for the differentiated varieties compared to the
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numeéraire. Since we are interested in the effects of firm selection in the differentiated industries,
let 8 > 7 such that consumers are sufficiently interested in consuming sufficiently differentiated
varieties.

The aggregate demand functions are still linear in the industry price, but the vertical intercepts

are endogenously shifted

Xi () = nl(a’_ﬁpl(“)) (77)
— af+np

where a; = and p, = Di du. As before, optimal production quantities by firms lead
B+n ) HEeQ H) ap

to country- and industry-specific prices

ij o; + 3w + k;fTij % if FY > Y

i+3 275 . P i
ai+ ’li"l‘ Tij Zf Fu < ,Y’Lj

i+3w+27+7; ; j j
7% (1) = o + 3w + kT + ki SRR f IR > Ak 78)
P 4 - a;+3w+T;;+27; . ik ‘k:’
i 41] ik Zf F] < '7‘7

and

a; +3w+27; . ki ki
o + 3w + kT 1 if F™ >y

ki _ —

a;+3w+T; . ki ki
SR G fFM <y

for any j, k € 2\ {i}. Again, prices depend on firms’ relocation choices. Pre-tax variable profits

of a firm in country ¢ are given by

2
ni(aiwarTij)Q nj(ajfwf?rij)g g (ak—W—QTik-f—Tjk) . . . .
163 + % + 68 i f mobile firmlocatesini

2
ni (e —w+27;5)> nj(a;—w—37;;)2 nk(ak—W—3’fik+QTjk> . . . s
163 + 163 + 67 1f mobile firmlocatesin j.

(79)

Interestingly, the cutoff industries 4%/, v7*, and +* remain unchanged. Thus, cross-price effects do
not directly affect firm mobility in our model.

Accordingly, tax revenues in country ¢ still read as T; = t; (3 -GN+ G (’y’“)) However,
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consumer surplus accounts for cross-price effects

(3a; — 3w — 75)* (3c; — 3w — 275)° (3a; — 3w — 75)*
Si:m( 25 >+G<7])”il< 25 >_< 25

51 — A
' (3@1‘ — 3w — 27'1']‘ — Tz’k)2 ik ' (30&1‘ — 3w — Tijg — 2Tik)2 (30@' — 3w — 2T¢j — Tik)2
=57k =ATF
(3 — 3w — 2731,)* b (3 — 3w — 71)? (30 — 3w — 2731,)*
: : - 80
o ( 328 +6 () m 328 328 (80)
=0y =AM
through the dependence of «; = O‘Bﬁ%f" on the country’s average price level
4af3 n ij ik ki
ai:46+77+45+77 9w—i—3nj+3nk+G(7 )Tz‘j—‘rG(’}/ )(Tik—Tij)—G(’y )le} (81)

The first-order condition with respect to the business tax

d(Szl;:Ti) :FiF(A?—A?i) +3_G(,yij) +G(,Yki) _QtiFiF
3n; n 1

16848 +nF — F
X (Tij + ki) (3 (3 (; —w) — Tij — Tik) — G ("}/ij) Ti; + G (’)/jk) (Tij —Tik) + G (’Ykl) Tik) =0
(82)

is sufficient by the second-order condition

a2 (S; + T;) 4 3n; (m + m>2 1 (83 —1Tn)

iz F-F 168\ F-F) (45107’

The reaction function ¢; is linear in ¢; and ¢;. One can easily find conditions under which business
taxes are strategic complements, and the slope of the reaction functions is less than 1, such that
the Nash equilibrium is unique. With cross-price effects, the optimal taxes are revised upward

relative to n = 0. The higher 7, the smaller the demand for differentiated varieties compared to

dsS; da;

do-gi- > 0. Thus, there is a

the numéraire, and the smaller the welfare loss from firm emigration:

welfare gain from taxing firms so that optimal taxes increase in 7.
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Compared to Lemma 1, one needs to add to the comparative statics (e.g., ;thj = - (

dt i dTij dtf

two marginal effects, which account for the endogeneity of «; in the average price level. Observe
that the average price level and, hence, «; tends to rise in trade costs. Under considerable asym-
metries in the market sizes, the Metzler paradox may occur (% < 0). However, for sufficiently
similar market sizes, this will not be the case. In the following, suppose that market sizes and
trade costs are similar. The first adjustment regards the mentioned welfare gain (reduction in the
welfare loss from firm emigration). This welfare gain rises in trade costs. The second one accounts
d(AY - Ak

2

for the endogeneity of the consumer surplus loss from taxing businesses # 0. A rise

da;

in trade costs increases this welfare loss. Hence, both adjustments work in opposite directions.
Nonetheless, the key trade-offs and the insights from the model without cross-price effects remain

unchanged.

4.5 Competition on Regulations

In the model of Section 2, we now endogenize the country-specific level of regulations, v*. In the
first stage of our economy &, a country i chooses not only the optimal business tax policy but also
the optimal level of regulations taking all other countries’ business taxes and regulations as given.
Observe that this features a situation where countries compete non-cooperatively over the setting
of business regulations. For positive taxes, country i’s welfare declines in v/*

d(S; +T;) 1

e (a7 — Ak —a21,) <o, (83)

because AY < 0.

Two negative effects on welfare add up. Firstly, a rise in v lowers consumer surplus because
it triggers firm emigration out of country i. This leads to a rise in the country’s price level and
reduces aggregate welfare. Secondly, as firms move away from country ¢, tax revenues in that

country decline. To obtain interior solutions, let V; measure the regulation surplus generated from

av;
dvt

d?v;

V' in country ¢ € . in reduced form, where )

> 0 and i <~ ] for all v*. In the

6
5(F-F
context of environmental protection, a rise in environmental standards may lower air pollution in

cities or reduce the risk of natural disasters. V; captures the resulting aggregate regulation surplus
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in country i. In principle, this surplus may be a function of the other countries’ regulations
as well. That is, V; (yi, {v7} je j) captures cross-country complementarities in regulations. For
simplicity, let us abstract from such complementarities. Even in the absence of cross-country
complementarities, a country’s optimal level of regulations will be inefficiently low. The reason is

that, similar to the tax competition game, the government in country ¢ does not take into account

the positive externality of firm emigration on other countries’ welfare d(Sé;Tj ) > 0. This leads to

an underprovision of regulations (e.g., environmental protection), and countries would gain from

coordinating business regulations.

The first-order condition with respect to v/*

d(S¢+T¢+V2)_ 1 ij ki dVi_
= _F_E<Ai YN —2ti>+w_0 (84)
determines the optimal level of regulations in country i. By Proposition 3, jﬁg = 1 such that
regulations are strategic substitutes:
% ~Fra 2
1% —F dvi
= £ = <0. (85)
ovJ 4 d?V; = 42V,
g 5(F-F) * (dvi)? 4+5 (F E) (dv?)?

% 6
7 < T5(F-E

Since ik the slope of the reaction functions is greater than —1, such that the Nash

d2
(dv
equilibrium is unique.

The first-order condition reveals that other domestic policies (here: business regulations) in-

teract with the optimal business tax policy. Perhaps surprisingly, for positive business taxes, the

comparative statics of regulations and business taxes (Lemma 1) may point in opposite directions.

3 01/ . 8751'
sign <3Tjk> = —sign <8Tjk) . (86)

The intuition is that a rise in a country’s business tax (e.g., by an increase in 7;;) magnifies the

For instance,

size of lost tax revenues and, thus, the welfare costs of . In the optimum, this reduces a country’s

level of business regulations.
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4.6 Harmonization of Business Taxes

In this section, we deal with the effects of economic disintegration on harmonized taxes. We look
at the scenario of partial harmonization (e.g., Conconi, Perroni, and Riezman (2008)) in the K-
country economy described above. That is, a non-empty subset of countries, £y, (e.g., the EU)

coordinates their level of business taxation to maximize joint welfare

max Z (S + T + npw) (87)

{tM}iexH meXy

subject to ty =t,, = t, Ym,n € #y. Under this set of constraints, the consumer surplus in the

harmonized area reads as

. AmMJ _ )
Z S — Z Z 52]+72FFA%J + Z Z 5:3]_’_’7 = =AM
meEAy mEHy jE€H\{m} meXy jEX\(HrU{m})
1 . gt _ F .
- il = AJ!
y oy S
meXy jEX\(HU{m}) .
L€ Au\{m,j}
1 Rl AP
ty 2 > 2 ot TGRS
meXy jeXg\{m}

Le A\ (A U{m,j})

1 " F_F "
t 2 X > [5;,1 + A
meXy jeHXy\{m} )
L€ Hy\{m,j}

1 Ty N
P> 3 o T "
meXy jEHX\(ArU{m}) .
le X\ (HyU{m,j})

where 3™ = 4™ —t,, 4+ t; = T — 7™ is independent from business taxes. Similarly, one can

decompose tax revenues as follows

ST Tu=tu > [(K—l)+2iD 3 (F_:ij)]

MmEA MEAy JjeXH\{m}
1 — i
+ty Z [(K—l)+2F Z (F—fy J)] (89)
meXy JjeXN\(HAgU{m})
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The first-order condition is given by

A ety (S + T + npw)

i S DD ETTD WD DD ST

mGJ/HJEK\{H mG%HJEK\/H
l e g\ {m}
_ : 1
Y K-t X Y (Fo™) —tn K (K~ Ky) =0
mEAy meXH jeA\{m}
(90)
which is sufficient by the second-order condition
>y, Sm 4 T + npw 1 dy™I
H mEeNy jEXN\(HU{m}) m
K _
_Kn(K-Kn) _
F

The reaction function in the harmonized area can be written as

tH—z(KlKH( S AP+ S A4 FE-n- Y i+ tj) (91)

JEXN\K Y JEXN\K Y JeEX\{m} JEXN\HH

where we define A}y’ = T Zmen A, ZZ’J' = g ey A4, and 777 =
L€ ay\{m}

1 ~mj
Ty 2mety V-

In the other regions, governments choose their business taxes non-cooperatively as before
maz Si + 15 + nw

yielding the reaction function

ti:2([(1—1)( S AVHSF(K-1) - Y AU+ > tj+KHtH) (92)

je\{i} je\{i} je\(Au{i})

for any i & .
Business taxes are, as before, strategic complements, the relation is linear, and the slope is less
than 1. Thus, there exists a unique interior intersection of reaction functions forming the Nash

equilibrium in this tax competition game.
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The formula for the non-cooperative tax t; in country ¢ ¢ £y is unaltered relative to the case
without tax harmonization. The only difference is that Kyty replaces }";c 4, t;. The reaction

. . . AHj
function in the harmonized area, ty, accounts for average effects on consumer surplus (A" and

Zgj) and tax revenues (?H] ) vis-a-vis other countries j. Another remarkable feature is the pref-

1

actor — e

that is increasing in the number of countries in the harmonized area, K. It accounts
for the gain in tax revenues a country realizes from participating in the coordination of business
taxes.

In the following, we derive the symmetric Nash equilibrium. Suppose that 7;,; = 7, for all
i #jand k # [ and let n; = n; for all 4,j. Then, 59 = 0 Vi, j, 37 = 0j, &g’ = 0}, and
Afj = A < 0 Vi,j. The Nash equilibrium business taxes are given by

= (K—1)(2K-1)
tH_gF(K—KH)(2K—2+KH)

+A (93)

and
(K-1)(Kuy—1)

ti =ty —3F
" (K —Kp) (2K -2+ Kp)

(94)

for i ¢ . Taxes inside the harmonized area are higher than outside (ty > t¢;). Similar to

Proposition 6, one can derive the comparative statics of business taxes with respect to Ky. Both

dtyg

> 0 and % > 0).

ty and t; increase in the number of members in the harmonized area ( Th oo

In other words, when a country disintegrates from the harmonized area, business taxes decline
everywhere. The reason is that tax harmonization leads to a reduction in the degree of tax
competition worldwide. As a country leaves the harmonized area, there is effectively one more

player in the tax competition game leading to harsher competition and lower taxes.

4.7 Industry-Specific Trade Costs

In this section, we allow for heterogeneity in firms’ trade costs. To be precise, we let trade costs
vary by industry types. Trade between the countries m and n costs a firm in an 2j-industry
T = Ty + 74 where 7,,, measures the country-pair specific level of trade costs, and 74 is an

mn

idiosyncratic component that may vary across industry types. Then, a firm’s profits in country ¢
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and industry ij read as

2

(a—w+77)> —w—27% —w—2FY 474
i B mifo 11/612)-7”) + (o 1112562%) 4 (o wlgngﬁ’k) if mobile firmlocatesini o5
N T PP, I
T - T 165” = 1f mobile firmlocatesin j.
Accordingly, industry thresholds are adjusted as follows

. 2 . .

677 (a —w) — 3 (7,7 o 6(a—w) =3 (7] + 77

J ij s . il T Tl

le\{ij}

leading to the same tax revenue function 7T; = ¢; [(K —-1)+ % e\ (F — ,yij)}. Observe that
introducing firm-specific trade costs would make firm heterogeneity in a given industry type two-
dimensional. Then, v may not be uniquely defined. Therefore, we focus on the setting described
here.

Consumer surplus also remains qualitatively unchanged

i U_F . 1 . a_g .
. . 2F 2 ) 2F
jeA\{i} JeA\{i} o
Le AN\{i,j}
with adjusted terms
(3a — 3w — %?4)2
5 =, Y
3 7 325 )
(30— 3w — 27 - ~ﬂ)2

328 ’

(30— 27))" (303w 75)’

325 ’

A? =Ny

and . N 2 ; i\ 2
(3a—3w -7 - 27]')” — (3a — 3w — 27 — 7)

328

jl
Ai =n;

The remainder of the analysis is identical to Section 3.1. Relative to the comparative statics
of Nash equilibrium business taxes with respect to country-pair specific trade costs 7,,, (Lemma 4

and Proposition 5), one has to keep track of industry-type trade cost differentials. Nonetheless, our
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main insights remain unchanged. Since we are interested in the effects of economic disintegration
that is supposed to affect all firms in a country, we abstain from carrying out comparative statics
with respect to industry-type specific trade costs 74 . As we have shown in this section, however,
our model may also speak to the effects of trade shocks that hit a country’s firms to a varying

extent.

5 Proofs for Section 3

5.1 The Impact of Disintegration on Trade Policies

5.1.1 Tariffs and Non-Tariff Trade Policies

Define J#74 as the set and Kr4 as the number of countries which participate in regional trade
agreements (e.g., the WTO). Let t°¢ denote the vector of tariff policies before the disintegration

of country [ from the integrated area/economic union abbreviated EU. That is,

old __ old old old old old old
7" = (tEU,EU’ tgup teura tirastrara tRest) (98)

. . . . Old Old . .
is a vector of trade taxes consisting of (i) the null vector (tEU’ gu t EU’l), which summarizes zero

. . . . . .. Old Old Old . .
bilateral tariffs in the economic union, (ii) another vector (t wuTa Ura tTar A) which summarizes
cooperatively chosen tariffs within the set of countries #74, the leaving country, and the economic

union, and (7i¢) another vector of tariffs which are set non-cooperatively

old __ (iold old old old

tRest - (tEU,Rest’ tl,Rest’ tTA,Rest’ t,Rest,Rest) (99)
vis-a-vis countries from the rest of the world (e.g., Iran). Moreover, let

old __ old old old old old old
T = (TEU,EU? Teup TEUTA TI,TA TTATA "'Rest) (100)

denote the vector of bilateral non-tariff trade costs. A feature of an economic union is that
member countries can cooperatively set these non-tariff trade costs. To begin with, let us assume

the following.
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Assumption 2. Let, for any i,j,k € X, Vi, Wy (1,t) >0 and V,, Wy (T,t) > 0.

Hence the cross-country welfare effects of higher trade costs are positive. In Section 5.2, we show
that in our model with tax competition, as described in the paper, Assumption 2 is fulfilled given
positive business taxes, small trade taxes, and sufficiently similar trade costs (T, = tp + T =
Top = top + Tnp)-

As mentioned above, countries inside the economic union choose non-tariff trade costs co-
operatively. That is, (Tgu,pu, TEU.) is the outcome of efficient Nash bargaining. Before the

disintegration of country [

(Tlglg,EUﬂ'glg,l) = arg max Z Win () - (101)

TEU,EUuTEU,l) meXpyU{l}

After the disintegration, the remaining members negotiate their internal trade costs without con-

sideration of country [’s welfare

(TE?}"’EU) = arg max Z W (7). (102)

TEU,EU) meXpy

Do the remaining member countries integrate more with each other after the disintegration of

[? In other words, how do the vectors TE’& gy and Tpy.py COmpare with each other? Consider the

first-order Taylor approximation of members’ welfare in the new optimum

new new _ old new
Z Wi <TEU,EU7 TEU,> ) = Z W (TEU,EU= TEU )
mEJgEU mEJi’EU
/
old new new old
+ D VisuseWn (TEU,EU7TEU,I7 ) (TEU,EU - TEU,EU) + h.ot.

meXgy

old new
meXgy

where the inequality holds by Assumption 2, and therefore implies
!
Z \V4 w. Told LFnew L new . Told >0 (104)
Teu,ev "' m \TEU,EU > TEU1» EU,EU ~— TEU,EU :

meEXgy
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By optimality of the old solution

Z Virpu,po Wm (TOld> tOld) =0 (105)
mEJf/EUU{l}

and, accordingly,

/

old jold new old
Y ViswweWn (7' it ) (TEU,EU - TEU,EU)

me,){EUU{l}
ld PR

_ o new new o _

= D VeuwWm (TEU,EU7 TEUL ) (TEU,EU - 7'EU,EU) + h.o.t. = 0.

mGJf//EUU{l}
Therefore,
!
old jold new old
~ Vrguse Wi (T 't ) (TEU,EU - TEU,EU) >0 (106)

and one can conclude that, whenever V.., .., W (‘r"ld,t"ld) > 0 (i.e., the welfare of the leaving

country is increasing in two member countries’ trade costs as in Assumption 2)
I (107)
EU,EU < TEU,EU-

Intuitively, changes in non-tariff trade barriers do not induce a first-order gain or loss on total
welfare inside the economic union. However, for the old bargaining solution to be optimal, in the
new optimum, the leaving country has to bear a welfare loss induced by the change in trade costs
inside the union. Given Assumption 2, this can only be achieved by a reduction in trade costs.
Hence, member countries integrate more with each other by reducing their internal non-tariff trade
costs.

By the construction of the economic union as a customs union trade taxes inside the union
remain prohibited t"Elg,’ v = st gy = 0, whereas trade taxes between the leaving country and the
economic union can be anything after the disintegration. That is, ¢3¢, = 0 and ¢35%, = 0. Observe
that this includes the case where country [ remains in the customs union.

Common external tariffs are an essential feature of the customs union. Therefore, when country

[ decides to remain a member of the customs union, there will be no first-order change in trade

policies vis-a-vis third countries. To put it differently, the countries #zy and [ jointly decide on
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external trade taxes before and after the disintegration of [. Objective functions and instruments
of tariff policies remain the same. Only non-tariff trade barriers inside the customs union change.
This change, however, has no first-order effect on the other trade policies. To determine the exact
sign of second-order effects, one needs to know about cross derivatives of welfare functions with
respect to the respective trade policy instruments.

Now, suppose that country [ departs from the customs union but stays within the set of
countries that participate in regional trade agreements. Recall that before the disintegration

member countries solve

(TEIIL},EUWEI&I) = argmar > W)
TEU,EU,TEU,l) meAgyU{l}
subject to (toElg,’EU,toElg’J =0, (108)

but afterwards

new new -—
(TEU,DtEU,l) = arg max Z W (¢)
TEU,l:tEU,l) meXgyU{l}

subject to (t%‘i}"’EU) =0

and (Tgqu,DEU) = arg max Z Wi (+) . (109)

(TBUBU) meApy
Then, our approach delivers

!

> Vi W (79, 891) (£550) > 0. (110)
meApyU{l}

In principle, the sign of the relevant gradient and, therefore, the sign of post-disintegration
trade taxes Upy are ambiguous. In our model, for example, a domestic import tariff in country [
would mean higher prices and a lower consumer surplus there. At the same time, ceteris paribus
some marginal firms move to country [ to gain low-cost market access, which means a rise in

business tax revenues in [. Moreover, country [ generates tariff revenues.
Given that we have dealt with the effects of economic disintegration on the trade policies

between countries [ and #gy, we can now speak to the impact on regional trade agreements of
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the economic union and the leaving country with third countries. Fix a country TA € J#74. Once
again, observe that the objective function and the trade policy instruments of the Nash bargaining

change as follows:

(toElg,TA7tZl1(‘iA) = arg max > Win (+) (111)
(tEU,TA,tz,TA) meXpyU{l,TA}

and

(t%e(}"’TA> = arg max Z Wi (¢)
(tBU,TA) mesmyU{TA}

(t;ﬁ;{‘j‘) =arg max Wi (-) + Wra ().

(tira)

Again, consider a first-order approximation of welfare in #zy and T A in the new optimum and

use the first-order conditions of the respective optimization to show that

’

old jold new old
~ViguraWi (7' 't ) (tEU,TA - tEU,TA) >0

which implies together with Assumption 2

1d
teura <tRUra- (112)

By similar arguments,

’

= > VipaWon (7027 (50 — t55,) >0,
meEXgyU

old old ; ; ;
Therefore, for 3=,,.c .0 VirraWm (TEU’ U tEUL ) > 0 (i.e., members of the economic union ben-

efit from a trade war between [ and T'A)
e < ths. (113)

Hence, both country [ and member countries of the economic union deepen their regional trade
agreement with country T'A by lowering trade taxes.

Consider, now, non-cooperative trade policies by the economic union vis-a-vis a country Rest €
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N\ (s U Hgy U{l}). Use bold letters for trade policy instruments which are under the control
of the respective government. Non-cooperative trade policies before and after the disintegration

of [ are given by

d ld .
(t%lU,Restv t?,Rest) = arg max Z W, () (114>
(tEU,Rest’tl,Rest) mGXEUU{l}

and

(£88 Rest) = arg maz " Wi (1)

(tEU,Rcst) MEXgy

(t{fggst) = arg mazx W (-).

(tl,Rest)

Again, linearize welfare in the new optimum and use the optimality conditions to demonstrate

that

’

old jold new old
~Vigy ges Wi (7' it ) (tEU,Rest - tEU,Rest) >0

and

!

old ,old new old
- Z vtl,Resth (T 7t ) (tl,Rest - tl,Rest) > 0.
meXgy

One can conclude that

ld
%%L}ZRest < tOE'U,Rest (115)
and
ld
t;?%:st < t;),Rest' (116)

Therefore, the disintegration of [ reduces not only cooperatively chosen tariffs but also non-
cooperative tariffs.

The effects of the economic disintegration on regional TAs between countries, which are not
part of the economic union, as well as non-cooperative trade policies by any third country, are of
second order. The reason is that the objective functions and instruments of tariff policies remain
the same. Therefore, policies are only indirectly altered. Cross derivatives of welfare functions
measure the changes in these policies with respect to the respective trade policy instruments.

We summarize the insights formed in this section in Proposition 7.
Proposition 7 (endogenous trade policy responses to disintegration). Suppose that, initially,
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countries | and Hgy form an economic union (old optimum). In the new optimum, country I

leaves the economic union. Let Assumption 2 hold. Then,

new old
TeEU,EU < TEU,EU-

If country | also leaves the customs union,

new old
tgura <tgura

new old
Lra <tira

new old
EU Rest < EU Rest

and

new old
tl,Rest < tl,Rest .

In summary, non-tariff barriers inside the economic union and cooperative (non-cooperative)
trade taxes of #py and country [ vis-a-vis g (H\ (Hra U Hgy U{l}), respectively) decline.
Therefore, the departure of a country from an economic union leads ceteris paribus to a deeper

integration of multilaterally formed institutions around the world and less protectionism.

5.1.2 Harmonization of Production Standards and Business Regulations

Similar in spirit to above, one may endogenize the degree of harmonization inside the economic
union, measured by F gy gr. That is, member countries efficiently bargain over the harmonization
of production standards and business regulations and, therefore, indirectly over firm mobility inside

the union. Similar to Assumption 2, let the following assumption hold.
Assumption 3. Let V¢, W, (‘T, t,F) > 0.

Intuitively, a positive gradient means that a reduction in firm mobility inside the economic
union is beneficial to the leaving country. In our model, a rise in F gy gy makes tax bases inside
the economic union less elastic. The resulting rise in taxes pushes firms to move to country [, which

gains industry shares and experiences a rise in consumer surplus due to lower domestic prices. As
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a result, welfare in the leaving country increases. We verify this assertion in our three-country
economy with non-negative taxes and sufficiently similar relocation cost distributions (Section 5.4).

Using our approach one can observe that

Wi (T ol tOld,FOld) (F%?EU - FOE%,EU) >0 (117)

FEgu,EU

—=old .. . .
such that for Vg, Wi (TOld, told ) > ( the remaining member countries harmonize more

with each other and firms become more mobile inside the economic union compared to the pre-

disintegration policy, which we summarize in Proposition 8.

Proposition 8 (endogenous harmonization responses to disintegration). Suppose that, initially,
countries | and Agy form an economic union (old optimum). In the new optimum, country l

leaves the economic union. Let Assumption 3 hold. Then,

—new —old
Frueu < Fgupu-

5.2 Welfare and Trade Costs

Let business taxes be positive, suppose that trade taxes are small and let trade costs be similar
Tim ~ Tjr. Then, applying the envelope theorem, welfare in country ¢ positively depends on

non-tariff trade costs between two other countries m and k

dW; 1 . a—w— Ty o —w— Ty - dt,, oym
=—|t- Z 1[Il = m]imtyn;————— + Z extyn——— — A;™ ( —
AT 2F ( le A\ {i} 48 le AN {i} 46 ATk Ok

1 . a—w— Ty a—w— Ty ik dty o'k
+ =1t — Z 1 [l = k] imtyn, ————— + Z extyin,—— — A; ( —
2F ( leA\{i} 4B le\{i} 4ﬂ dka aka

1 dt; oy q. a—w—Ty o —w— Ty
+ —= J t; — 1l =jlimtyn,——— + extini——— | >0
2F Z <d7'mk aka ) ( Z [ j] ! 4/8 Z i 46

JEH\{i;m.k} le\{i} le\{i}

(118)
since
dty, O™ K -2 o —w— Tk 2(K-1)K -1 a—w—Fmnp
. + 3y

ATt Ok (K—1)2K—-1) 168 (K—1)2K—-1) 168

1 Knpimt,, + ngimtg, — K (K — 1) ngexty, — (K — 1) nextp -0
(K —1) (2K — 1) 43
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for small trade taxes and -2 > 0, 207 — 0, A" < 0, and A% < 0.
dka ’ 8ka ? ’ T

Similarly, for tariffs t,,, = imt,,x + ext,,x that may include import taxes

dW; 1 . a—w — Ty a—w— 7y y
e\ i} le\{i}

( dtm, dty, oy'm o'k )

dimtmk dimtmk B Z%mtmk B ﬁimtmk

1 g oa—w— Ty a—w— Ty dt;
— t; — 1= tiun,————— ti; - 0
+ 5F Z ( Z [l = m]iimtyn 17 + Z extyiny 18 ) dimt,r >

jeX\{i,m,k} le\{i} le\{i}
(119)

and export taxes

aw; 1 , o—w— Ty o —w— Ty i
=—1[¢ - Z 1[l = m]imtyn,———— + Z extying————— — A
dextmy,  2F ( le \{i} 48 le \{i} 45

dtm, dty, Ovyim o'k
dext,,,  dextyr Oextn,r  Oextpy

1 . . a—w— Ty o —w— Ty dt;
+ o E ( E [j = llimtyn 15 + E extin—z ) dexton >0

Fe\{i,m.k} lex\{i} le\{i}

(120)

as

dtm dty, oym o*
dimt,, + dimt i B oimit i B Oimit, i
- (12K — 11) K (a0 — w — Topp) — 4K imtpp + dext i,
" (K —1)(2K —1) 168
6(K —1)K + 1] (0 — w — Tpg) — dimitpg, + 4K ext
(K —1) (2K — 1) 1683

+ ng > 0,

dtm dty, oym oF
dext o,k + dext i B oextmi B oextyk
- 6(K—1)2K —1)+ 3K —10)] (« — w — Tonp) — 4K imtpp + dext i
" (K —1)(2K — 1) 1683
6(K—-1)K —4K — 3] (a — w — Tini) — dimit i + 4K ext
(K—-1)(2K —1)165

—i—nk

> 0,

AY <0,

dt;
dimtmk

> 0,
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and
dt;
dext i

>0,

for small trade taxes and similar trade costs (see Appendix 4.1).

5.3 Repercussions on Tax Policies

In this section, we derive the augmented trade-cost effect. That is, we do not only consider the
exogenously driven rise in trade costs between a leaving country [ and the remaining member

countries m € J#gy, but also the endogenous downward adjustment in trade costs inside the

remaining economic union.

The overall effect on the leaving country’s business tax reads as

dt; 1 dt; - 9
> -5 > X = (ny (K = 2) -7y [2(K - 1)? + (2K — 3) (Kpy — 1) + 1
me ey ATy 2 me Ay Jetmpn{m) dTjm ( [ D

3KEU a—w-—T
“K-1)Q2K -1 168 (121)

2
which is negative for n; < gy 20K-1) +1+I(<2f(2_3)(KEU —1 Without the readjustment of trade policies

.. . . .. _ 2(K—=1)%4+1
inside the union, the according condition was n; <7 EU%.

The augmented trade-cost effect on the remaining member countries taxes is given by

dtpm dt dty, 1 dt
dr > X -5 2 >

jeHmu\{m)} drj jeHmu\{m)} ATmj le#pu\{m} JEHmu\{m.1} drji
= ((2(K = 1)* + 2(Kgy = 1) (K = 1) + 1) Kpotigy = 2(K = 1)ny (K — Kpy)

— (2(K = 1)" + 2K = Kpy ) nn + Kpu (i = 7py)) = 1)?;2]{ — a —12)5— T (122)

Under symmetric market sizes the equation simplifies to

(206 = 1) +2Kp0 (K = 1) + 4(K = Kpv) ) (Kpo — 1) — 2K (K — Kgp))
3n oa—w—T

“K-D@K_-1) 168

which is increasing in Kgy and positive for Kgy = 2. Therefore, for all Kgy > 2, the equation is
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positive.

The augmented effect on third countries writes as

dtp, 1 dty, 3Kpy (2K —3) a—w— _
T .y 3 — (Kgv —2)ngy — ), (123)
A2 S A dnm (K-D(K-1) 168

which is negative if n; < (Kgy — 2) ngy.

5.4 Welfare and Firm Mobility

First, note that AY = 0 for 73, = T;k,- Therefore, a change in 7" has no direct effect on consumer
surplus and welfare in country k. By the envelope theorem, W) is only affected through a change

in the taxes of country ¢ and j. More formally,

AWy, dWj, dt; AWy dt;
dFYdt gFY o dly g

(124)

Observe that

AWy _ 37’”91“‘ (,ykz> (A’,ﬁl - tk) >0

dt; ot;
and

AWy OV ek ik

e _ 9 AR 1) >0

dt; ~ ot;’ (") (& + 1)
since %ﬁi =—1, Q%j_k =1, AN <0, Aik > 0 and, by assumption, t; > 0. To conclude the proof

i j

note that, by Proposition 2, % > 0 and -2 > 0 for FI R T A T

dF" dF"

5.5 Endogenous Entry into the Economic Union

A candidate country n € '\ {#gy Ul} enters the union if and only if Wy 4 g, > Wnoentry
with a country-specific entry taste shock k,, ~ P (k,). Without any further accession criteria, the
probability of joining reads as 1 — P (Wreentrv — Jy/eniry) - Suppose that countries are symmetric
in their trade costs and population sizes. Let tariffs be negligible. Under these conditions, the

more country n can tax, the more a rise in third countries’ trade costs raises country n’s welfare:

dWn

s X Ly Then, a rise in trade costs between two countries m and k affects the probability of

o8



entering proportionally to the change in business taxes

d [1 _P (W;lw entry __ Wﬁntry)]
ATk

dWmno entry dwentry
— _Pl Wno entry __ Wentry n _ n
( " " ) ATk ATk

entr no entr
AWty dWwpeentry

> ATk ATk
_ 3n (a —w - 7:mk:) (2K - 3) (K - 1) -2 (tentry B tnoentry)
8GF (K-1)(2K—-1) \" "
x t;ntry o tzo entry (125)

Inverting Proposition 5 (a), a country n’s business tax is higher when it enters the economic
union (&Y > ¢neentry) - There are two effects on trade costs. Firstly, country I’s disintegration
raises trade costs between [ and member countries m (7,,; T Vm € #gy). The effect on the entry

probability is positive

d L= P (Wgoeniy —Wertv)] o 3n(a—w—7) (2K ~3) (K —1) -2
2 AT ) (K —1) (2K — 1)

entr no entr
(tertry — gpoentry) > o,
meXgy

(126)

Secondly, by Proposition 7, member countries lower their internal trade costs in response to

country s exit (7,,; J Vm,j € H#gy). This trade cost response lowers the entry probability

1 Z Z d [1 - P (W#oentry _ Wsntry)]

2 jeHmu\{m} d (=Tm;)

na—w—-7) 2K -3)(K—-1)—2
83F (K—-1)(2K —1)

1
= —5Kpv (Kpy —1)- (tfﬁ“‘y - tz"@"”y) > 0. (127)

Taking stock, country n is less likely to enter the union

d [1 _P (W;Lw entry __ Wﬁntry)] 1 d [1 _P (W;Lw entry __ Wﬁntry)]
> DD S

dTmi ATy

meXgy

= —Kgu (; (Kpu —1) — 1) :

meEXgy je%’EU\{m}
n(a—w—-7) 2K -3) (K —1)—2
8BF (K—-1)(2K —1)

(tf[m“y - tgae"”y) <0. (128)

for Kgy > 3.
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