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This paper develops a model where firms can shift profits to tax havens by means of intra-firm loans and
countries can protect themselves against profit shifting by taxing cross-border interest flows. The model con-
siders two countries with a scope for welfare improving economic integration. The first-best tax system has
two important characteristics: (i) the tax rate on interest flows to the other country is zero to ensure the
optimal level of economic integration; (ii) the tax rate on interest flows to tax havens is high enough to
deter profit shifting to tax havens. In second-best environments, countries face a trade-off between economic
integration and protection against tax havens, which causes protection to be suboptimally low. The key to the
result is that economic integration makes it easier for multinational firms to circumvent taxes on interest
payments to tax havens with conduit loans. The paper thus provides an explanation for the empirical puzzle
that many countries do not tax interest payments to tax havens despite the scope for profit shifting.
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1. Introduction

Multinational firms face strong incentives to shift profits from
countries with high corporate taxes to tax havens. A common profit
shifting technique uses intra-firm loans from finance subsidiaries in
tax havens to operating subsidiaries in high-tax countries. Such
loans generate a tax saving because the interest payments shift
taxable profits from operating subsidiaries facing a high tax rate to
finance subsidiaries facing a zero tax rate.

Recently, an interesting controversy has emerged about the wel-
fare implications of profit shifting facilitated by tax havens. The con-
ventional view that tax havens are harmful is formalized by
Slemrod and Wilson (2009) in a model where tax havens provide
tax evasion services to firms. In this setting, tax evasion reduces wel-
fare due to unproductive use of resources by tax havens facilitating
evasion and by tax administrations combating evasion. The alterna-
tive view that tax havens are beneficial is developed by Hong and
Smart (2010) in a model where the corporate tax falls on both per-
fectly mobile capital employed by multinational firms and immobile
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capital employed by domestic firms. In this framework, profit shifting
allows multinational firms to reduce their effective tax rate and thus
improves efficiency by establishing a de facto differentiated capital
tax with a lower effective rate on mobile capital than on immobile
capital.1

Interestingly, Mintz (2004) notes that governments have access to
a tax instrument capable of eliminating the scope for this type of prof-
it shifting: Withholding taxes on interest payments to foreign entities
effectively reduce the tax savings from intra-firm loans and thus con-
stitute a fiscal barrier to profit shifting. Arguably, a general withhold-
ing tax on cross-border interest payments would place multinational
firms at a disadvantage relative to other firms and therefore also con-
stitute a fiscal barrier to economic integration. Under the view that
tax havens are harmful, this suggests that optimal withholding
taxes should be differentiated with a high rate applying to interest
payments to tax havens and a zero rate applying to interest payments
to other countries. Intuitively, such a tax system offers protection
against profit shifting without impeding economic integration be-
tween countries.

Table 1 reports withholding tax schedules applying to intra-firm
interest payments in 28 OECD countries. The first column lists the
withholding tax rate stipulated by domestic law, which is the rate
1 Johannesen (2010a) points to a positive general equilibrium effect of tax havens.
When tax competition for profits is imperfect in the sense that not all profits are
shifted to the jurisdiction with the lowest tax rate, the tax game between ex ante iden-
tical countries may result in an asymmetric equilibriumwith an endogenous fraction of
high-tax and low-tax countries. In this setting, tax havens can potentially improve the
welfare of countries by strengthening tax competition for profits, which induces low-
tax countries to become high-tax countries.

http://dx.doi.org/10.1016/j.jpubeco.2011.12.008
mailto:niels.johannesen@econ.ku.dk
http://dx.doi.org/10.1016/j.jpubeco.2011.12.008
http://www.sciencedirect.com/science/journal/00472727


Table 1
Withholding tax rates on interest flows between related corporations (source country in rows, residence country in columns).
Source: PriceWaterhouseCoopers, Global Tax Summaries, Data extract on 2 March 2009.

Domestic law AT BE CZ DK FI FR GE GR HU IE IT LU NL PL PT SP SW UK AU CA JP KO MX NZ NO CH TR US

Austria 0 X 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Belgiuma 15 0 X 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 10 10 10 10 10 15 0 15 15
Czech Republic 15 0 0 X 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 10 10 10 10 10 0 0 20 0
Denmark 30 0 0 0 X 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Finland 0 0 0 0 0 X 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
France 0 0 0 0 0 0 X 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Germany 0 0 0 0 0 0 0 X 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Greeceb 25 10 10 10 8 10 10 10 X 10 5 10 8 10 10 15 8 10 0 25 25 25 8 10 25 10 10 12 25
Hungary 0 0 0 0 0 0 0 0 0 X 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ireland 0 0 0 0 0 0 0 0 0 0 X 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Italy 0 0 0 0 0 0 0 0 0 0 0 X 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Luxembourg 0 0 0 0 0 0 0 0 0 0 0 0 X 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Netherlands 0 0 0 0 0 0 0 0 0 0 0 0 0 X 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Polandb 20 10 10 10 5 0 0 5 10 10 10 10 10 5 X 10 0 0 5 10 15 10 10 15 10 0 10 10 0
Portugalb 20 10 10 10 10 10 10 10 10 10 10 10 10 10 10 X 10 10 10 20 10 20 15 10 20 15 10 15 10
Spain 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 X 0 0 10 15 10 10 15 10 10 0 15 10
Sweden 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 X 0 0 0 0 0 0 0 0 0 0 0
United Kingdom 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 X 10 10 10 10 15 10 0 0 15 0
Australia 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 X 10 10 10 10 10 10 10 10 10
Canada 25 10 10 10 10 10 10 10 25 10 10 10 10 10 15 10 15 10 10 10 X 10 10 10 15 10 10 25 0
Japan 20 10 10 10 10 10 10 10 20 10 10 10 10 10 10 20 10 10 10 10 10 X 10 10 20 10 10 15 10
South Korea 25 10 10 10 15 10 10 10 8 0 0 10 10 10 10 15 10 15 10 15 10 10 X 15 10 15 10 10 12
Mexico 28 10 15 10 15 15 10 15 10 28 10 10 10 15 15 10 15 15 15 15 10 15 15 X 10 15 15 28 15
New Zealand 15 10 10 10 10 10 10 10 15 15 10 10 15 10 10 15 10 10 10 10 15 15 10 10 X 10 10 15 10
Norway 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 X 0 0 0
Switzerland 35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 10 10 10 15 10 0 X 35 0
Turkey 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 X 10
USA 30 15 15 15 15 15 15 15 30 15 15 15 15 15 15 15 15 15 15 15 15 10 15 10 15 15 15 20 X

Note: Rules are in some cases complex and the rates presented here are the rates that would – according to our judgment – apply to a finance structure as described in the paper.
No data were available for Iceland and the Slovak Republic.

a Withholding tax exemption when the Belgium compamny acts as a conduit company for transactions between two non-Belgian companies.
b Temporary exemption from Council Directive 2003/49/EC abolishing taxes on intra-firm interest flows within the EU. Rates to EU countries will fall to 5% on 1 July 2009 and 0%

on 1 July 2013.
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applying to interest flows to tax havens. Subsequent columns list
withholding tax rates applying to interest flows to other OECD coun-
tries as specified by bilateral treaties and other international agree-
ments. Generally, interest flows between OECD countries are subject
to very low tax rates, most notably a zero rate applies to interest
flows between EU countries.2 This is consistent with the standard ar-
gument that countries benefit from a joint elimination of barriers to
economic integration. Perhaps more surprisingly, a considerable
number of countries, in particular EU countries, do not tax interest
payments to tax haven entities. Evidently, a zero tax rate on interest
payments to tax havens maximizes the benefits associated with tax
planning by allowing firms to shift profits to tax havens at no tax
cost.3

The absence of fiscal barriers to profit shifting is clearly consistent
with the Hong–Smart view of tax havens. If profit shifting improves
efficiency, there is no reason to expect that countries would tax
intra-firm interest payments. Moreover, the absence of fiscal barriers
2 Council Directive 2003/49/EC known as the Interest and Royalty Directive abolished
withholding taxes on interest flows between related EU companies as from 1 January
2004, however, Portugal, Greece and Poland were conceded transitory arrangements
allowing for withholding taxes until 1 July 2013.

3 Admittedly, many countries have rules applying to controlled foreign companies
(hereinafter “CFC rules”) under which income earned by a finance subsidiary estab-
lished in a tax haven could be subject to domestic corporate tax. Such CFC-rules may,
however, be circumvented in a number of relatively simple ways: (i) “De-controlling”:
the finance company issues preferred shares to a third party whereby the ownership
share of the parent company is diluted making the finance company fall outside the
scope of the CFC-rules whereas effective control is retained; (ii) “Swamping”: profits
from the real activities of the firm are channeled through the finance company where-
by the fraction of passive income in the finance company is reduced so it does not fall
under the CFC-rules; (iii) “Migration”: the ultimate parent company of the firm is
established in a tax haven and this parent directly owns the finance company in which
case the CFC-rules of the countries where the firm operates do not apply.
to profit shifting is, seemingly, incompatible with the Slemrod–Wil-
son view of tax havens. If profit shifting to tax havens leads to waste-
ful use of resources, it is puzzling that a large number of countries do
not set sufficiently high fiscal barriers to eliminate the scope for this
type of tax planning. An important contribution of the present
paper is to expose a mechanism that causes fiscal protection against
tax havens to be suboptimal (or entirely absent) even when tax ha-
vens are harmful. This reconciles the Slemrod–Wilson view of tax ha-
vens with observed features of real-world tax systems.

This paper analyzes taxation of cross-border interest flows in a
model of international economic integration. The model considers
two countries, Home and Foreign, with a scope for welfare improving
economic integration. Each country has access to three tax instru-
ments: a corporate tax, a tax on interest payments to entities in the
other country, an internal fiscal barrier, and a tax on interest payments
to entities in tax havens, an external fiscal barrier. Firms are heteroge-
neous with respect to productivity and optimally choose whether to
produce only domestically or in both countries.4 Firms also make
optimal decisions on the following two interrelated dimensions of
financial policies: Firstly, they choose the capital structure of their
operating subsidiaries including the amount of financing with intra-
firm loans. Secondly, they decide whether to provide the intra-firm
loans through a subsidiary in a tax haven and whether these loans
should be direct loans or conduit loans. For instance, if Home sets a
high external barrier to deter profit shifting, it may be optimal for
firms producing in both countries to let the tax haven subsidiary
grant a loan to the operating subsidiary in Foreign, which passes on
4 This feature of the model bears some resemblance to Helpman et al. (2004) except
that firms can only enter foreign markets by way of direct investment and not by way
of exporting.



5 Conduit finance has largely been neglected in the public finance literature. One ex-
ception is Mintz (2004) who computes the cost of capital with and without conduit en-
tities but does not analyze optimal tax policy within this framework.

6 The assumed heterogeneity in types is consistent with the empirically observable
pattern that otherwise comparable firms differ widely in their use of tax haven subsid-
iaries (Desai et al., 2006).
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the loan to the operating subsidiary in Home. In that case,
interest payments are subject to the internal barrier of Home and
the external barrier of Foreign instead of the high external barrier of
Home.

Before turning to the results, we briefly comment on certain im-
portant features of the model. Firstly, adding withholding taxes to
the set of tax instruments has the obvious merit that the extent to
which tax havens are integrated in the world economy is treated as
a truly endogenous outcome. For instance, if both countries set high
external barriers, there is no scope for profit shifting and tax havens
are effectively cut off from the world economy. This contrasts the
approach of related papers where the presence of tax havens is
treated as an exogenous shock (e.g. Hong and Smart, 2010; Slemrod
andWilson, 2009; Johannesen, 2010a). Secondly, introducing conduit
loans into the model of the firm highlights that the effective level of
protection against profit shifting in a country depends not only on
its own external barrier but also on the internal barrier and external
barriers of other countries. Economic integration with other countries
and economic integration with tax havens are therefore fundamen-
tally intertwined. This point has not been made previously in the lit-
erature since existing models of optimal tax policy in the presence of
tax havens are not embedded in models of economic integration. Fi-
nally, the model assumes symmetry in the production technologies
of national and multinational firms and thus rules out that profit
shifting to tax havens improves efficiency as in the Hong–Smart
framework. This is to focus on the interesting case of harmful tax ha-
vens where there is a real tension between the two policy motives,
economic integration and protection against tax havens, and not on
the case of beneficial tax havens where there is no rationale for
taxes on cross-border interest flows.

The first result relates to optimal tax policies under perfect cooper-
ation where countries cooperate on all dimensions of tax policy. We
show that the two countries optimally eliminate internal barriers
and set external barriers so high that no firms shift profits to tax ha-
vens. This result is very intuitive given the premise that tax havens
are harmful. The optimal policy achieves the optimal level of econom-
ic integration between the two countries while providing complete
protection against tax havens.

The second result characterizes the equilibrium of a game where
countries are committed not to use internal barriers and set other di-
mensions of tax policy non-cooperatively. The motivation for analyz-
ing this game is that it mirrors the environment in which EU
countries are currently setting capital taxes and we therefore label
the game EU-style cooperation. We show that the game has a unique
equilibrium where the external barrier in both countries is zero. The
key to this result is that in the absence of internal barriers, firms use
conduit loans to channel interest payments to tax haven entities
through the country with the lowest external barrier. Countries
therefore gain no additional protection against profit shifting by hav-
ing external barriers higher than the other country. Moreover, coun-
tries gain from undercutting the other country since this attracts tax
base in the form of conduit loans. In equilibrium, external barriers
are competed down to zero and countries suffer from an absolute
lack of protection against profit shifting. This result reconciles the
empirical fact that a number of EU countries do not tax interest
payments to tax havens with the Slemrod–Wilson view that tax
havens are harmful.

The final result concerns optimal tax policies under imperfect
cooperation where countries are unable to cooperate on all dimen-
sions of tax policy. The analysis is motivated by the observation that
cooperation on certain important policy dimensions, such as enforce-
ment efforts and tax base definitions, is very difficult from a practical
perspective. Formally, we assume that effective fiscal barriers are de-
termined in two stages, a first stage where nominal barriers are set
cooperatively and a second stage where another policy dimension,
say enforcement efforts, is set non-cooperatively. We show that the
optimal policy involves positive effective internal barriers. Intuitively,
raising internal barriers hampers economic integration and reduces
welfare, however, when raised from an initial level where economic
integration is optimal, the welfare loss is second-order. On the other
hand, raising internal barriers increases the tax cost of conduit
loans, which is associated with a first-order welfare gain since it mit-
igates the race-to-the-bottom in external barriers.

Under the assumption of the model that tax havens are harmful,
these results suggest that policies currently conducted by EU coun-
tries are suboptimal. Ideally, EU countries should extend policy coop-
eration and set a common external barrier high enough to deter tax
planning involving tax havens. If this first-best policy is not imple-
mentable, the EU should allow member countries to raise internal
barriers above zero. This would enhance welfare by making tax
planning more costly and thus increase protection against profit
shifting.

At a more general level, the integration of conduit finance into a
model of capital taxation gives rise to two novel insights5: Firstly,
countries face mixed incentives when choosing their policy position
towards harmful tax havens: On one hand, countries wish to protect
their domestic tax base and therefore have an incentive to use tax in-
struments to restrict transactions with tax havens. On the other hand,
restrictive policies induce firms to carry out transactions with tax ha-
vens through affiliated entities in other countries. It follows that a fis-
cal environment with imperfect protection against harmful tax
havens may be the endogenous outcome of tax competition. Second-
ly, there is an intrinsic tension between economic integration and
protection against harmful tax havens. While international agree-
ments eliminating taxes on cross-country capital flows have been
successful in promoting economic integration, they also constitute
powerful tax planning tools in the hands of multinational firms
since they remove the tax cost of conduit structures. This provides
an argument for taxes on international capital flows even at the cost
of suboptimal economic integration.

The remainder of the paper is organized as follows: Section 2 de-
velops the model. Section 3 characterizes the market equilibrium for
given tax rates. Section 4 derives optimal tax policy under perfect co-
operation. Section 5 analyzes the equilibrium under EU-style cooper-
ation. Section 6 characterizes optimal tax policy under imperfect
cooperation. Section 7 provides a few concluding remarks.
2. Model

The model considers two identical countries, Home and Foreign,
which together constitute a small subset of the world economy.
Both countries are populated by two types of individuals: entrepre-
neurs who own and operate a firm and workers who supply labor to
the firms. Entrepreneurs are heterogeneous in two orthogonal di-
mensions. Firstly, entrepreneurs differ with respect to their ability
as captured by the parameter α, which is uniformly distributed on
the interval [αL ;αH]. Secondly, a fixed fraction λ of the entrepreneurs
are avoiders that exploit any profitable tax planning opportunities of-
fered by the presence of tax havens whereas the remaining entrepre-
neurs are compliers that never exploit such opportunities due to
unspecified informational, ethical or other constraints.6 Workers are
homogenous and inelastically supply one unit of labor. We normalize
the mass of workers in each country to one. All individuals are



7 Other theories of corporate finance conjecture that a pre-commitment to future
dividend payments may mitigate the free cash-flow problem in much the same way
as the interest payments associated with debt. To model the choice between interest
and dividend payments in a meaningful way, we would need to introduce two addi-
tional tax instruments into the model, namely a tax on dividend payments to the for-
eign country and a tax on dividend payments to the tax haven, which would greatly
complicate the model. It is therefore assumed that debt is the only tool available to
firms to mitigate agency problems.

8 Recent empirical research shows that internal loans constitute an important com-
ponent of the capital structure of multinational firms. The Midi dataset collected by the
German Central Bank contains very detailed financial information on virtually all Ger-
man inbound and outbound foreign direct investment and thus represent the most
complete source of data on the capital structure of multinational firms. Two recent pa-
pers provide summary statistics from this dataset. Buettner andWamser (2009) report
an average internal debt–asset ratio of foreign affiliates of German multinational firms
of around 24% whereas Ramb and Weichenreider (2005) report an average internal
debt–asset ratio of German affiliates of non-German firms of around 30%. These
figures are largely consistent with less complete data available for US multinational
firms (Desai et al., 2004). See Johannesen (2010b) for a more comprehensive discus-
sion of the available evidence on internal loans.
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endowed with s units of capital and we adopt the standard assumption
that capital is perfectly mobile across countries whereas individuals are
immobile. Finally, we assume that the world economy comprises at
least one tax haven that levies no taxes.

2.1. Firms

Firms optimally choose one of the following production plans:
(i) not produce at all; (ii) operate a single domestic production
plant or (iii) operate a single domestic production plant and a single
foreign production plant. Hence, active firms optimally choose
whether to be national or multinational but are constrained to oper-
ate at most one plant in each country. In terms of organizational
structure, each firm is headed by a parent company and comprises
an operating subsidiary for each of its production plants. The parent
company is managed by the entrepreneur whereas operating subsid-
iaries are managed by a representative worker.

The productivity of a production plant depends partly on the abil-
ity level of the entrepreneur, partly on the location of the plant and
partly on the capital structure of the operating subsidiary. Specifically,
operating a production plant requires a single unit of capital and h
units of labor. The output of a production plant at these fixed input
levels is given by the following production function:

F α; θð Þ ¼ α−c θð Þ
α−m−c θð Þ

if the plant is domestic
if the plant is foreign

�
ð1Þ

where θ is the debt–asset ratio of the subsidiary operating the plant.
The first part of the production function gives the potential produc-
tion level of the plant given the ability level of the entrepreneur.
The potential production level is simply α for domestic plants located
in the same country as the parent company and α−m for foreign
plants located in the other country where m represents inefficiencies
caused by the distance between the central management and the sub-
sidiary. The second part of the production function c(θ) captures the
impact of the capital structure on productivity. While we do not ex-
plicitly model this mechanism, the underlying idea is that firms are
plagued by principal–agent problems and that capital structure is a
corporate governance tool allowing entrepreneurs to mitigate ineffi-
ciencies associated with self-interested managers of the production
plants. In our reduced-form formulation of the principal–agent prob-
lem, we simply assume that there exists a debt–asset ratio ~θ, which
maximizes the production of a plant, and that deviations from ~θ are
associated with real costs in terms of lower output. We normalize
the cost function so that c ~θ

� �
¼ 0 and assume that c′ θð Þ θ−~θ

� �
> 0

and c″(θ)>0, which implies that the output loss associated with a
marginal change in θ away from ~θ is increasing in the distance θ−~θ

��� ���.
The notion that capital structure affects productivity draws on the

argument of Jensen (1986) that when managers engage in empire
building, debt increases efficiency by reducing the free cash flow
available for unprofitable investment. While the original formulation
of the theory is concerned with agency problems at the level of the
central management, we follow Huizinga et al. (2008) in applying a
similar reasoning to lower levels of management. Within multi-
divisional firms local managers conduct business on behalf of the cen-
tral management and presuming that the former are concerned with
the growth of the specific division they are managing rather than the
overall performance of the firm, debt financing of subsidiaries repre-
sents an instrument to discipline local managers producing a large
cash flow. In the present model, we focus on agency problems at
the subsidiary level and abstract from agency problems at the central
level, hence the specification of the production function where the
subsidiary-level debt–asset ratio rather than the firm-level debt–
asset ratio determines plant productivity. This is consistent with a
model property that will emerge below, namely that entrepreneurs,
which constitute the central management of firms, are residual
claimants of firm profits whereas the representative workers, which
constitute the local management, receive a fixed salary.7

For expositional simplicity, we assume that firms do not have ac-
cess to external loans. This implies that borrowing by operating sub-
sidiaries must be in the form of internal loans from other firm
entities.8 While this assumption simplifies the analysis considerably,
the qualitative results extend to a setting where subsidiaries can
borrow from external investors provided that internal and external
borrowing are imperfect substitutes from a non-tax perspective.

When the entrepreneur is a complier, the capital structure of the
firm is particularly simple: The parent company raises equity in exter-
nal capital markets and passes on the funds to operating subsidiaries
in the form of debt and equity. Hence, the financial policy simply
specifies the debt–asset ratio θ of each of the two operating subsidi-
aries. This is illustrated in Fig. 1 in the case of a firm that produces
in both countries.

When the entrepreneur is an avoider, the firm may choose a more
sophisticated financial policy that exploits the tax planning opportu-
nities offered by tax havens. Under the simplest form of tax planning,
the parent company injects equity into a tax haven subsidiary, which
passes on the funds to the operating subsidiaries in the form of
loans. This tax planning structure reduces the corporate tax bill by
shifting taxable profits to the tax haven, however, there may be an
offsetting effect on profits through exposure to the external barrier.
The firm may choose to incorporate an additional element into the
tax planning structure: If a country, say Home, attempts to deter prof-
it shifting to tax havens by means of a high external barrier, the firm
can resort to conduit loans that channel interest payments through
Foreign. Specifically, the tax haven subsidiary grants a loan to the op-
erating subsidiary in Foreign, which passes on the loan to the operat-
ing subsidiary in Home. The loan now faces the internal barrier of
Home and the external barrier of Foreign instead of the external bar-
rier of Home. The financial structure of a firm engaged in tax planning
with conduit loans through Foreign is illustrated in Fig. 2.

For analytical simplicity, we impose that only firms with operating
subsidiaries in both countries can implement a tax planning struc-
ture. This assumption is consistent with the empirical pattern docu-
mented by Desai et al. (2006) that large and internationally
oriented firms are much more likely to operate tax haven subsidiaries
than small and domestically oriented firms. The assumption is also in
line with the legal argument by Kleinbard (2011) that purely domes-
tic firms are effectively precluded from engaging in most types of in-
ternational tax planning.

Summing up, all entrepreneurs face a binary choice of firm scale
(national vs multinational) and avoiders furthermore face a binary
choice related to tax avoidance (tax planning vs no tax planning).
There are at most three types of active firms, which we label in the
following way for future reference: national firms operating a



Parent 
company
(Home)

Operating 
subsidiary

(Home)

Equity: (1-θMd)
Loans: θMd

Operating 
subsidiary
(Foreign)

Equity: (1-θMf)
Loans: θMf

Equity: 2

Note: θMd and θMf denote the optimal level of debt in the domestic and
foreign operating subsidiary of a multinational firm respectively.

Fig. 1. The financial structure of multinational firms.

Parent 
company
(Home)

Operating 
subsidiary

(Home)

Equity: (1-θPd)

Operating 
subsidiary
(Foreign)

Equity: (1-θPf)

Finance 
subsidiary
(tax haven)

Equity: θPd + θPf

Direct loan: θPf

Conduit loan: θPd

Conduit loan: θPd

Equity: 2

Note: θPd and θPf denote the optimal level of intra-firm debt in the domestic
and foreign operating subsidiary of the planning firm respectively.

Fig. 2. The financial structure of planning firms.
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domestic plant and not engaging in tax planning; multinational firms
operating a plant in each of the two countries and not engaging
in tax planning; planning firms operating a plant in each of the
two countries and engaging in tax planning. Firms operating a
domestic plant and engaging in tax planning are ruled out by
assumption.

2.2. Government

The two countries levy taxes to finance a public good of a fixed
size G. The government objective is to maximize aggregate private
disposable income X subject to the constraint that government
revenue G satisfies the constraint G ¼ G.9 Revenue is raised with a
corporate tax tC and withholding taxes on interest payments to
foreign entities. The withholding taxes may be differentiated so that
the applicable rate depends on the country where the foreign entity
resides. In particular, the tax rate tI applying to interest payments to
entities in the other country need not coincide with the tax rate tE ap-
plying to interest payments to tax haven entities. Since we are con-
cerned with optimal tax policy from the perspective of the two
countries, we refer to tI as the internal fiscal barrier and tE as the exter-
nal fiscal barrier.

We assume that taxes fall directly on capital and not on capital in-
come. Hence, the corporate tax base is capital reduced by net borrow-
ing. Assuming that non-capital inputs of the entrepreneur are
correctly classified as labor for tax purposes, this is equivalent to a
tax on firm income net of interest expenses and labor costs, i.e. the
conventional corporate tax. The withholding tax base is simply the
amount of outstanding debt to foreign entities, which is equivalent
to a tax on interest payments to foreign entities. It is assumed that
both countries apply the exemption principle, which implies that
profits generated by foreign subsidiaries are tax exempt at the level
of the parent company.

2.3. Notation

In order to distinguish between the two countries, we let variables
associated with Foreign have asterisks. In the case of policy parame-
ters (e.g. tax rates) and factor prices (e.g. wage rates) this is straight-
forward. In the case of firm-specific and subsidiary-specific variables
(e.g. profits and debt–asset ratios), we adopt the convention that var-
iables have asterisks when the parent company resides in Foreign and
9 By assuming that governments maximize aggregate private consumption X, we
sidestep redistributional issues.
let superscript d and f refer to a subsidiary in the same country as the
parent company (d=domestic) and the opposite country of the par-
ent company (f=foreign) respectively. Hence, θf denotes the debt–
asset ratio of a subsidiary in Foreign owned by a parent company in
Home whereas θf * denotes the debt–asset ratio of a subsidiary in
Home owned by a parent company in Foreign. Moreover, we let su-
perscript N denote a national firm, M a multinational firm and P a
planning firm. Finally, we introduce the short-hand notation t for a
vector that fully describes the tax environment in the two countries,
i.e. t≡(tC, tI, tE, tC , tI , tE ).

3. Market equilibrium

This section derives the market equilibrium for given tax policies.
The first subsection computes the maximum profits that can be
obtained from each of the three firm types by a given entrepreneur
in a given tax environment. The second subsection uses these expres-
sions to show how entrepreneurs choose firm type as a function of
their individual characteristics and derives the allocation of resources
between the three firm types for given tax policies and factor prices.
The third subsection sets up the clearing condition for the labor mar-
ket and shows that the wage rate adjusts to determine the equilibri-
um number of firms of each type. Throughout the section, we
analyze Home, however, everything is perfectly symmetric for
Foreign.

3.1. Optimal financial policies

This subsection in turn derives optimal financial policies for
each of the three firm types, national firms, multinational firms and
planning firms, and uses the results to compute maximized profits
for each of the firm types for a given entrepreneur.

The profit function of a national firm operated by entrepreneur i
can be stated as:

Πi θð Þ ¼ αi−c θð Þ−hw−r−tC ð2Þ

where r is the required net-of-tax return to capital exogenously de-
termined on the world capital market. The expression merely states
that profits equal production net of labor costs, capital costs and
taxes. Since debt shifts the tax burden from the domestic subsidiary



10 As a tie-breaker, we assume that firms prefer direct loans over conduit loans in
cases where the two paths are equally tax efficient.
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to the parent company, which are both facing the tax rate tC, the
tax burden is simply tC regardless of the debt–asset ratio θ. The
profit-maximizing debt–asset ratio of the sole subsidiary of a national
firm θN is implicitly defined by the first-order condition:

c′ θN
� �

¼ 0: ð3Þ

It follows directly from the assumptions about the agency cost
function that θN ¼ ~θ. Intuitively, a national firm has no tax incentive
to deviate from the debt–asset ratio that is optimal for non-tax
purposes.

The profit function of a multinational firm operated by entrepre-
neur i can be stated as:

Πi θð Þ ¼
αi−c θd

� �
−hw−r−tCþ

αi−m−c θ f
� �

−hw�−r− 1−θ f
� �

tC�−θ f tC þ tI�
� �

8<
: ð4Þ

where θd and θf are the debt–asset ratios of the domestic and the for-
eign subsidiary respectively. The first line reflects the profits of the
domestic subsidiary whereas the second line reflects the profits of
the foreign subsidiary. As for the domestic subsidiary, debt financing
shifts profits to the parent company in Home, hence the tax burden
is simply tC regardless of the debt–asset ratio θd. As for the foreign
subsidiary, equity is subject to the foreign corporate tax whereas
debt is subject to the foreign internal barrier and the corporate tax
at the level of the parent. The profit-maximizing debt–asset ratios
of the domestic and foreign subsidiaries of a multinational firm,
θMd and θMf respectively, are implicitly defined by the first-order
conditions:

c′ θMd
� �

¼ 0 ð5Þ

c′ θMf
� �

¼ tC�−tC−tI�: ð6Þ

The former first-order condition implies that θMd ¼ ~θ. Just like the
national firm, the multinational firm has no tax incentive to distort
the capital structure of its domestic subsidiary because debt merely
shifts taxable income from the domestic subsidiary to the parent.
The latter first-order condition implies that θMf≤~θ when tax policies
in the two countries are symmetric (with equality when tI =0).
Intuitively, while at symmetric tax policies shifting profits from the
foreign subsidiary to the parent has no effect on the global corporate
tax bill, the internal barrier introduces a tax disadvantage of debt over
equity that induces the multinational to reduce the debt–asset ratio
below the level that maximizes production.

The profit function of a planning firm operated by entrepreneur i
can be stated as:

Πi θð Þ ¼
αi−c θd

� �
−hw−r− 1−θd

� �
tC−θdtRE

αi−m−c θ f
� �

−hw�−r− 1−θ f
� �

tC�−θ f tRE�

8<
: ð7Þ

where tRE is labeled the real external barrier and defined in the following
way:

tRE≡min tE; tI þ tE�
n o

:

The real external barrier tRE reflects that debt financing from a tax
haven subsidiary to the domestic subsidiary may take the form of a
direct loan, in which case the tax cost is tE, or a conduit loan through
the foreign operating subsidiary, in which case the tax cost is tI+ tE*.
The real external barrier tRE thus expresses the lowest possible
tax cost associated with a loan from the tax haven to the domestic
subsidiary. Hence, the specification of the profit function takes into
account that planning firms choose the most tax efficient path for
loans granted by tax haven subsidiaries.10 The profit-maximizing
debt–asset ratios of the domestic and foreign subsidiaries of a plan-
ning firm, θPd and θPf respectively, are implicitly defined by the first-
order conditions:

c′ θPd
� �

¼ tC−tRE ð8Þ

c′ θPf
� �

¼ tC�−tRE�: ð9Þ

The two first-order conditions imply that θPd ¼ θPf > ~θ when tax
policies are symmetric provided that tC> tE. Intuitively, when the
tax treatment of loans from the tax haven subsidiary is more favor-
able than the tax treatment of equity, planning firms respond by
distorting the capital structure of operating subsidiaries toward debt.

To summarize, we have derived optimal debt–asset ratios θk for
each of the five plant types, i.e. the domestic plant of a national firm
(k=N), the domestic plant of a multinational firm (k=Md), the
foreign plant of a multinational firm (k=Mf), the domestic plant of
a planning firm (k=Pd) and the foreign plant of a planning firm
(k=Pf).

We simplify notation by letting ck≡c(θk) denote agency costs at a
plant of type k evaluated at the optimal debt–asset ratio θk. Moreover,
we let Tj denote the tax bill associated with each firm type j evaluated
at the optimal debt–asset ratios:

TN ¼ tC ð10Þ

TM ¼ tC þ tC� þ θMf tC−tC� þ tI�
� �

ð11Þ

TP ¼ tC þ tC�−θPd tC−tRE
� �

−θPf tC�−tRE�
� �

ð12Þ

where j=N indicates a national firm, j=M indicates a multinational
firm and j=P indicates a planning firm. With this notation we can ex-
press the maximized profits of each of the firm types in the following
way:

ΠN
i ¼ αi−hw−r−TN ð13Þ

ΠM
i ¼ αi−hw−rf g þ αi−m−cMf−hw�−r

n o
−TM ð14Þ

ΠP
i ¼ αi−cPd−hw−r

n o
þ αi−m−cPf−hw�−r
n o

−TP
: ð15Þ

3.2. Firm types

Entrepreneurs choose to operate the type of firm that yields the
highest level of profits given their ability: Compliers choose between
operating a national firm and a multinational firm. Avoiders choose
between operating a national firm, a multinational firm and a plan-
ning firm. In addition, all entrepreneurs have the option not to pro-
duce, in which case profits are zero.

The equality Πi
N=0 defines a threshold ability level αN at which

entrepreneurs exactly break even if operating a national firm:

αN ¼ hwþ r þ TN
: ð16Þ
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Fig. 3. The allocation of resources between firm types.
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At this ability level, the production of the domestic plant is just
sufficient to cover the costs of production inputs and taxes. Clearly,
entrepreneurs with αibαN would make negative profits if operating
a national firm and are therefore better off not producing at all
whereas entrepreneurs with αi>αN are able to derive positive profits
from a national firm. We refer to a national firm operated by an entre-
preneur with αi=αN as a marginal national firm.

The equality Πi
M=Πi

N defines a threshold ability level αM at
which entrepreneurs are exactly indifferent between operating a na-
tional firm and a multinational firm:

αM ¼ mþ hw� þ r þ cMf þ TM−TN
: ð17Þ

Since the domestic subsidiary of a multinational firm is identical to
the domestic subsidiary of a national firm in terms of financial policy
and tax liability, TM−TN is the tax bill associated with the foreign
operating subsidiary of a multinational firm. It follows that αM is the
ability level at which the foreign operating subsidiary of a multina-
tional firm exactly breaks even. Entrepreneurs with αibαM would de-
rive negative profits from a foreign plant and are therefore better off
only producing domestically whereas entrepreneurs with αi>αM are
able to derive positive profits from the foreign operating subsidiary.
We refer to a multinational firm operated by an entrepreneur with
αi=αM as a marginal multinational firm.

In any symmetric equilibrium, it holds that αM>αN. Intuitively,
domestic subsidiaries have advantages over foreign subsidiaries in
terms of technology since the potential output of a foreign plant is
lower than that of a domestic plant operated by the same entrepre-
neur and in terms of taxation since loans from the parent to the for-
eign subsidiary are subject to the internal barrier. Hence, it requires
a higher ability level to break even with a foreign subsidiary than a
domestic subsidiary. This implies the existence of an intermediate
range of ability levels αi∈ [αN ;αM] at which entrepreneurs prefer to
operate a national firm over a multinational firm and a high range
of ability levels αi∈ [αM ;αH] at which entrepreneurs prefer to operate
a multinational firm over a national firm. 11 Intuitively, the most pro-
ductive entrepreneurs are able to derive positive profits from foreign
subsidiaries despite the technological and fiscal disadvantage of for-
eign operations.12

For entrepreneurs that are compliers, αN and αM fully characterize
choices over firm types. Compliers with ability level αibαN do not
produce at all, compliers with αN≤αibαM operate a national firm
and compliers with αi≥αM operate a multinational firm.

For entrepreneurs that are avoiders and thus use tax havens
whenever this is profitable, we also need to consider the possibility
of a planning firm. We first define Γ as the difference in profits be-
tween a planning and a multinational firm Γ≡Πi

P−Πi
M and rearrange

to obtain:

Γ ¼ TM þ cMf
n o

− TP þ cPd þ cPf
n o

: ð18Þ

For a given avoider with ability level αi, a multinational firm and a
planning firm are identical in terms of inputs and potential output,
hence Γ>0 if and only if the minimized sum of tax payments and cor-
porate governance related output losses is smaller for a planning firm
(second bracket) than for the multinational firm (first bracket). Clear-
ly, avoiders prefer a planning firm to a multinational firm if Γ>0 and a
multinational firm to a planning firm if Γ≤0. We shall later refer to Γ
11 Formally, this requires that αH is sufficiently large.
12 The property of the model that more productive firms become multinational
through foreign direct investment whereas less productive firms remain national mir-
rors the finding by Helpman et al. (2004).
as the tax saving associated with tax planning although, strictly
speaking, it includes differences in tax bills as well as corporate gov-
ernance related output losses.

Finally, the equality Πi
P=Πi

N implicitly defines a threshold ability
level αP at which avoiders are exactly indifferent between operating a
national firm and a planning firm:

αP ¼ mþ hw� þ r þ TP þ cPd þ cPf−TN
: ð19Þ

Avoiders with αibαP are better off operating a national firm than a
planning firm whereas the reverse is true for avoiders with αi>αP.
We refer to a planning firm operated by an avoider with αi=αP as a
marginal planning firm.

It is easy to see that if Γ>0, it holds that αPbαM, which implies a
wedge between the abilities of entrepreneurs operating marginal
planning firms and marginal multinational firms. As the tax saving
approaches zero, the ability wedge closes and αP approaches αM.

For entrepreneurs that are avoiders, αN, αM, αP and Γ jointly char-
acterize choices over firm types. Avoiders with αibαN do not produce
at all. When Γ>0 avoiders with αN≤αibαP operate a national firm
whereas avoiders with αi≥αP operate a planning firm. When Γ≤0
avoiders with αN≤αibαM operate a national firm whereas avoiders
with αi≥αM operate a multinational firm.

Fig. 3 illustrates the profit functions of the three types of firms and
the allocation of resources between them.13 The line Πi

N illustrates
the maximized profits of a national firm as a function of the ability
level of the entrepreneur. The intersection with the vertical axis
gives the minimized costs of operating a national firm and the inter-
section with the horizontal axis gives the threshold ability level αN

at which a national firm breaks even. The slope of the line is 1 reflect-
ing that a unit increase in ability yields a unit increase in profits. The
line Πi

M illustrates the maximized profits of a multinational firm. The
minimized costs of operating a multinational firm are more than
twice that of a national firm due to the technological and fiscal disad-
vantages of foreign plants relative to domestic plants. The slope of the
line is 2 reflecting that a unit increase in ability yields a unit increase
in profits at each of the two plants. The intersection between the lines
Πi

N and Πi
M gives the threshold ability level αM at which a multina-

tional firm earns the same profits as a national firm. The lineΠi
P illus-

trates the maximized profits of a planning firm. The line is drawn
under the assumption that the use of a tax haven subsidiary generates
a tax saving, hence it is parallel to the line Πi

M but shifted up by the
amount of the tax saving Γ. The intersection between the lines Πi

N

13 Fig. 3 is based on a similar illustration in Helpman et al. (2004).



14 We focus on symmetric policy vectors since they give rise to symmetric outcomes
in the two countries in terms of X and G. This allows us to abstract from the bargaining
problem arising if we would allow for asymmetric policy vectors with asymmetric
outcomes.
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and Πi
P gives the threshold ability level αP at which a planning firm

earns the same profits as a national firm.
Using the definitions of αN, αM, αP and Γ, it is straightforward to

compute the mass of national firms, EN, multinational firms, EM, and
planning firms, EP, respectively in a given tax environment:

EN ¼ λγ αP−αN
h i

þ 1−λð Þγ αM−αN
h i

ð20Þ

EM ¼ 1−λð Þγ αH−αM
h i

ð21Þ

EP ¼ λγ αH−αP
h i

ð22Þ

where γ is the density of the ability distribution and λ is defined as
follows:λ≡λ when Γ>0 and λ≡0 when Γ≤0 where we recall that λ
is the exogenous fraction of entrepreneurs that are avoiders. Hence,
in cases where Γ>0, the mass of national firms EN equals the mass
of avoiders with ability between αN and αP and the mass of compliers
with ability between αN and αM, the mass of multinational firms EM

equals the mass of compliers with ability above αM and the mass of
planning firms EP equals the mass of avoiders with ability above αP.
In cases where Γ≤0, the mass of national firms equals the mass of en-
trepreneurs with ability between αN and αM, the mass of multination-
al firms equals the mass of entrepreneurs with ability above αM and
the mass of planning firms equals zero.

3.3. Labor market equilibrium

The fixed mass of workers together with the assumption that each
production plant uses h workers restricts the number of production
plants that may be operated in Home in equilibrium. Specifically,
labor market clearance in Home requires:

1 ¼ h EN þ EM þ EP þ EM� þ EP�
� �

: ð23Þ

The left-hand side of Eq. (23) is the fixed labor supply whereas the
right-hand side is labor demand. All firms in Home (EN+EM+EP) as
well as multinational and planning firms in Foreign (EM *+EP *) oper-
ate a production plant in Home and hire hworkers. Since the margin-
al ability levels vary positively with the wage rate w, the labor
demand curve is downward sloping. Intuitively, at higher wage levels,
it requires a higher ability to generate profits from production,
hence fewer firms choose to produce and labor demand is lower.
The combination of a downward sloping labor demand curve and a
fixed labor supply ensures the existence of a unique equilibrium
wage rate.

It should be noted that tax policies are transmitted through the
labor market. Generally, tax increases cause profits to fall and induce
marginal firms to close production plants and shed workers. Unem-
ployment drives down wages, which, in turn, causes profits to rise
and induce firms to open new production plants and hire workers
until a new equilibrium is reached. Clearly, tax policy may change
the allocation of resources between the three firm types. For instance,
the initial impact of an increase in internal barriers is to reduce profits
of multinational firms while leaving profits of other firms unaffected
thus causing only multinational firms to close. The resulting wage
pressure benefits all firms and causes firms of all types to open. The
net effect is therefore a reallocation of resources from multinational
firms to national firms and planning firms.

4. Perfect cooperation

This section analyzes tax policy under perfect cooperation where
governments cooperate on all policy dimensions. We assume that
governments cooperatively choose a vector of tax rates (tC, tI, tE)
that apply symmetrically in the two countries while anticipating
that tax policies shape financial policies at the firm level and the equi-
librium allocation of resources between the three firm types.14 The
optimal policy maximizes private disposable income subject to the
revenue requirement. Private disposable income in each of the two
countries is the sum of profits earned by domestic entrepreneurs,
labor income earned by domestic workers and capital income:

X ¼ λγ ∫αP

αN ΠN
i dαi þ ∫αH

αP ΠP
i dαi

n o
þ 1−λð Þγ ∫αM

αN ΠN
i dαi þ ∫αH

αM ΠM
i dαi

n o
þwþ Sr ð24Þ

where S is the total capital endowment of residents. Government rev-
enue in each of the two countries may be written as the sum of the
total tax payments of resident firms:

G ¼ ENTN þ EMTM þ EPTP
: ð25Þ

We are now prepared to present a proposition characterizing the
optimal tax system under perfect cooperation:

Proposition 1. The optimal tax system involves zero internal barriers,
tI=0, and external barriers high enough to deter avoiders from engaging
in tax planning, tE≥ tC. The corporate tax is at the lowest level that allows
financing of the public good given that there is no revenue from internal
and external barriers, tC ¼ hG.

Proof. See Appendix. ■

Intuitively, there are two possible sources of inefficiency in the
model. Firstly, taxes may reduce the total output of the economy
below its potential level by distorting the financial policies of firms.
Specifically, positive internal barriers induce multinational firms to
finance the foreign subsidiary with too little debt ( θMf b~θ) because
debt from the parent company is taxed more heavily than equity
whereas awedge between the corporate tax rate and the external bar-
rier induces planning firms to finance subsidiaries with toomuch debt
(θPf ¼ θPd > ~θ) because debt from the haven subsidiary is taxed less
heavily than equity. Secondly, taxes may reduce the total output of
the economy below its potential level by distorting the allocation of
resources between firm types. Specifically, positive internal barriers
raise the tax bill paid by two plants forming a multinational firm
above the tax cost of two plants forming two individual national firms
(TM>2TN) causing too little economic integration among compliers
whereas a wedge between the corporate tax rate and the external bar-
rier lowers the tax bill of two plants forming a planning firm below the
tax bill of two plants forming two individual national firms (TPb2TN)
causing too much economic integration among avoiders.

It is easy to see that a tax system with zero internal barriers and
prohibitive external barriers raises the required revenue while realiz-
ing the full potential output of the economy. The fact that external
barriers are prohibitive implies that only national and multinational
firms exist in equilibrium. In the absence of internal barriers, firms
face the same tax cost of financing subsidiaries with debt and equity,
namely the corporate tax rate, hence financial policies of both firm
types are undistorted (θN ¼ θMd ¼ θMf ¼ ~θ) and all production plants
achieve their potential output. Moreover, in the absence of internal
barriers, the total tax bill paid by two plants forming a multinational
firm equals the total tax bill of two plants forming two individual na-
tional firms (TM=2TN) so that the optimal tax system leaves the allo-
cation of resources between national and multinational firms
undistorted. In other words, the output of the foreign plant of a



16 To see this, note that with a common internal barrier tI= tI *>0, Home can set tE as
high as tE *+ tI>0 without inducing firms to use conduit finance through Foreign. Sim-
ilarly, Foreign can set tE * as high as tE+ tI * without inducing firms to use conduit fi-
nance through Home. Up to a certain point, this creates a race-to-the-top in external
barriers since raising external barriers allows countries to increase protection against
tax havens without triggering a loss of tax base through conduit financing. When tE *

is high enough, however, it becomes optimal for Home to undercut the external barrier
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marginal multinational firm (αM−m) equals the output of the do-
mestic plant of a marginal national firm (αN), which implies that no
increase in output can be achieved by reallocating entrepreneurial re-
sources between the national and the multinational sectors.

The formal proof developed in the Appendix derives the marginal
cost of funds (the ’MCF’) associated with each of the three tax instru-
ments. External barriers always improve efficiency and the MCF asso-
ciated with this instrument is therefore below unity whereas the
MCFs associated with internal barriers and the corporate tax are at
least unity. This shows that external barriers should optimally be
raised all the way to prohibitive levels where no planning firms
exist. In the absence of planning firms, the corporate tax does not af-
fect efficiency and is thus associated with a unit MCF whereas internal
barriers reduce efficiency and are associated with a MCF exceeding
unity. This shows that internal barriers should optimally be zero.

5. EU-style cooperation

This section analyzes a non-cooperative policy game where the
two countries are not allowed to use internal barriers. This game re-
sembles the current institutional framework for tax setting in the
EU in the sense that the Interest and Royalty Directive has eliminated
internal barriers within the EU whereas there is no binding coopera-
tion on external barriers and corporate taxes. We therefore label this
institutional setting EU-style cooperation.

Formally, we consider a game with the following two-stage struc-
ture: (i) governments set corporate tax rates and external barriers non-
cooperatively under the constraint that tI=tI *=0 and (ii) entrepreneurs
decide on financial policies and production plans. We immediately char-
acterize the equilibrium properties in the following proposition:

Proposition 2. Consider an environment where countries are commit-
ted not to use internal barriers, tI= tI *=0, and set other dimensions of
tax policy non-cooperatively. In the unique Nash equilibrium, external
barriers are competed down to zero, tE= tE *=0, and the public good is
entirely financed with the corporate tax, tC ¼ tC� ¼ τhG where

τ≡ EN þ 2EM þ 2EP

EN þ 2EM þ 2−θPd−θPf
� �

EP
> 1

for EN, EM, EP, θPd and θPf evaluated at the equilibrium.

Proof. See Appendix. ■

The key to the result that external barriers are competed down to
zero lies in the fact that in the absence of internal barriers the real ex-
ternal barrier faced by firms is simply given by the lowest of the ex-
ternal barriers in the two countries. Planning firms therefore
channel all loans from the tax haven subsidiary through the country
with the lowest external barrier. Starting from external barriers
tE> tE * where planning firms channel all loans from the tax haven
subsidiary through Foreign, Home can induce planning firms to in-
stead channel loans through Home by setting tE marginally below
tE *. This gives rise to a discrete increase in government revenue be-
cause loans from tax haven subsidiaries now become subject to
the external barrier in Home rather than in Foreign. It follows that
the best response of any individual country is always to undercut
the external barrier of the other country. Countries thus engage in a
Bertrand style tax competition for the mobile tax base comprised by
loans from tax havens, which drives external barriers to zero.15
15 The game may be interpreted along the lines of Janeba and Peters (1999): The two
countries compete for a perfectly mobile tax base and may choose to give preferential
treatment to the perfectly mobile base over less mobile bases by setting tEb tC. In the
unique equilibrium, the tax rate applying to the perfectly mobile base (i.e. tE) is com-
peted down to zero.
It is instructive to inspect the efficiency properties of the equilibrium.
By the arguments invoked in the previous section, the absence of internal
barriers implies that financial policies of multinational firms are undis-
torted and that the foreign plant of a marginal multinational firm and
the domestic plant of a marginal national firm are equally productive
(αM−m=αN) so that the allocation of entrepreneurial resources be-
tween national and multinational firms is undistorted. However, the ab-
sence of external barriers introduces several inefficiencies. Firstly,
planning firms face different tax costs of financing with debt and
equity and the financial policies of planning firms are therefore dis-
torted ( θPd ¼ θPf > ~θ). This implies that planning firms do not
achieve their potential output. Secondly, the tax saving generated by
tax planning introduces a wedge between the productivity of a marginal
planning firm and a marginal multinational firm (αPbαM). This implies
that total output could be increased by reallocating entrepreneurial re-
sources from planning firms to national and multinational firms.

The main lessons from this analysis are the following:When coun-
tries remove internal barriers in order to remove the obstacles to eco-
nomic integration, it triggers a race-to-the-bottom in external
barriers because governments endeavor to prevent conduit financing
of plants located on its territory or to attract conduit loans financing
plants located outside its territory. In the resulting equilibrium, exter-
nal barriers are entirely absent and tax planning is profitable for
avoiders. This is inefficient because planning firms use too much
debt relative to the socially optimal level and because the de facto
differential tax treatment of avoiders and compliers causes firms
operated by more able compliers to be crowded out by firms operated
by less able avoiders.

As noted earlier, the structure of the game analyzed in this section re-
sembles the institutional framework for tax setting in the EU where in-
ternal barriers have been abolished and countries set corporate taxes
and external barriers non-cooperatively. Interestingly, the equilibrium
of the game reproduces the puzzling feature of observed tax structures
in many EU countries, namely the absence of external barriers. The anal-
ysis thus takes us someway towards understanding whymany EU coun-
tries have no external barriers. A limitation of the analysis, however, is
the fact that it treats the institutional framework for tax setting as exog-
enously given. The question thus remains why this particular type of co-
operation has prevailed in the EU rather than perfect cooperation.

A possible explanation revolves around political feasibility. Argu-
ably, cooperation on internal barriers involves a smaller political
cost than cooperation on external barriers since the former only af-
fects transactions with specific partner countries whereas the latter
affects transactions with all third countries. To explore the implica-
tions of the hypothesis that only cooperation on internal barriers is
politically feasible, it would be useful to analyze a variant of EU-
style cooperation where countries set a common internal barrier in
a first stage whereas external barriers and corporate tax rates are
set non-cooperatively in a second stage. To the extent that the opti-
mal common internal barrier was found to be zero, EU style coopera-
tion could be rationalized as a second-best policy under the
constraint that cooperation on external barriers involves a prohibitive
political cost. Unfortunately, this policy game has no policy equilibri-
um in pure strategies.16 In principle, one could attempt to compute a
of Foreign by just enough to make firms undertake conduit finance through Home, that
is tEb tE *− tI. Given this low value of tE, it is no longer optimal for Foreign to set a high
value of tE *. By the same argument, the fully non-cooperative policy game has no equi-
librium in pure strategies either. The absence of a pure strategy equilibrium in tax pol-
icy games with a perfectly mobile tax base is fairly common in the literature (see for
instance Marceau et al., 2010)
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policy equilibrium in mixed strategies but given the complexity of the
model we do not pursue this avenue.

Another possible explanation for the fact that the actual form of
cooperation in the EU does not conform to the socially optimal poli-
cies derived in Proposition 1 emphasizes the role of commitment. If
countries were to agree to implement a zero internal barrier and a
prohibitive external barrier in the absence of a commitment mecha-
nism, the reasoning underlying Proposition 2 tells us that the external
barrier would be subject to the same race-to-the-bottom as under
EU-style cooperation. If Foreign complies with the agreement, Home
has an incentive to deviate by lowering the external barrier in order
to induce avoiders to finance subsidiaries in Foreign with conduit
loans through Home and given this deviation by Home, it is optimal
for Foreign to deviate by setting the external barrier even lower. It
is therefore a priori conceivable that EU-style cooperation is a
second-best policy under the constraint that there is no mechanism
by which governments can commit to implementing high external
barriers. The next section provides a formal analysis of optimal poli-
cies in a setting where cooperation is limited by an imperfect com-
mitment mechanism. The results, however, do not support the
hypothesis that EU-style cooperation is a second-best policy but
rather suggest that the EU countries could improve the outcome by
raising internal barriers above zero.

6. Imperfect cooperation

Effective taxation is determined by a host of policy dimensions,
for instance the nominal tax rate, the broadness of the tax base,
the scope for avoidance and the enforcement efforts exerted by
tax administrations. While it is relatively easy to specify a common
nominal tax rate in an international agreement, coordination on
other dimensions of tax policy is considerably more difficult. Most
obviously, any attempt to specify enforcement efforts in an interna-
tional agreement would face very significant measurement prob-
lems.17 Arguably, international cooperation on the complex of legal
details that defines a tax base faces similar difficulties since it almost
inevitably leaves some scope for idiosyncratic administrative prac-
tices and legal interpretations that affect effective taxation. These
considerations suggest that even if international agreements con-
strain individual governments in some policy dimensions, govern-
ments are likely to retain flexibility in other policy dimensions
that have a bearing on effective taxation.

The empirical relevance of these considerations for the withhold-
ing taxes studied in this paper is confirmed by the following anecdot-
al evidence: Luxembourg is a leading player in the fierce international
competition for holding companies. Like most other countries,
Luxembourg levies a high withholding tax on dividend payments to
tax havens, however, if enforced strictly the tax could make tax plan-
ning involving Luxembourg holding companies owned by offshore
funds unattractive since repatriation of profits would not be tax effi-
cient. While Luxembourg is not explicitly bound by an international
agreement to levy the withholding tax, abolishing it would likely en-
tail a political cost by exposing the role Luxembourg plays in harmful
international tax planning. Instead of abolishing the tax, the Luxem-
bourg tax administration thus allows multinational firms to circum-
vent it. Holding companies issue several classes of shares each
linked to the profits of a specific fiscal year. When the holding compa-
ny needs to pay a dividend to the offshore fund by which it is owned,
it liquidates a class of shares and the repatriated profits are free
of withholding tax since the tax administration considers them
17 Cremer and Gahvari (2000) emphasize the practical obstacles associated with co-
ordination of enforcement efforts and show that international coordination of tax rates
may lead governments to compete for mobile tax bases by reducing audit probabilities
liquidation proceeds rather than dividends. This administrative prac-
tice does not rest on a firm legal basis and must be confirmed by the
administration in confidential advance tax agreements in each sepa-
rate case. The example illustrates the important role of obscure legal
details and opaque administrative practices for effective taxation
and thus the potential difficulties of defining all policy dimensions
exhaustively in international agreements.

This section analyzes optimal tax policies in a setting where inter-
national cooperation is plagued by the imperfection described above
and the main result is that optimal tax policy involves strictly positive
internal barriers. Intuitively, raising internal barriers above zero is in
itself undesirable since it places multinational firms at a disadvantage
relative to other types of firms and thus distorts the allocation of re-
sources. However, by raising the cost of conduit finance, internal bar-
riers also serve as a tool to implement effective external barriers.
Clearly, the race-to-the-bottom in external barriers explored in the
previous section was caused by the absence of internal barriers,
which induced planning firms to channel loans from tax haven sub-
sidiaries through the country with the lowest external barrier. Raising
internal barriers introduces an additional tax cost of conduit finance,
which reduces the incentive to compete on external barriers. In par-
ticular, since the tax cost of financing production plants in Home
with conduit loans through Foreign amounts to tI+ tE *, Home can
raise its external barrier tE at least up to tI without inducing planning
firms to resort to conduit finance regardless of tE *. By showing that
positive external barriers can only be enforced at the cost of also
enforcing positive internal barriers, the analysis highlights the inter-
esting trade-off between economic integration and protection against
profit shifting, which we conjecture is generally present in second-
best environments.

In the formal analysis, we assume that tax policy has two dimen-
sions. The first policy dimension is directly observable and can be
interpreted as nominal tax rates. The second policy dimension is not
directly observable and can be interpreted as either enforcement ef-
forts or as the broadness of tax bases, however, for ease of reference
we shall use the label enforcement levels. The relevant tax rates for
firm behavior and revenue considerations are effective tax rates,
which are affected by both policy dimensions. Specifically, we assume
that the enforcement level associated with a given tax instrument is a
continuous variable z scaled to the interval [0,1] where 0 is no en-
forcement and 1 is full enforcement. Letting t denote the nominal
rate of a given tax, we assume that the effective tax rate is given by
t ¼ zt . This formulation implies that nominal tax rates place upper
limits on effective tax rates while different degrees of imperfect
enforcement can be used to achieve any level of effective taxation be-
tween zero and the nominal tax rate.

We consider an institutional setting, which we label imperfect co-
operation, where the two governments cooperate on nominal internal
and external barriers but are unable to commit to enforcement levels.
We thus analyze the following sequence: (i) governments choose
nominal internal barriers t I and nominal external barriers tE cooper-
atively; (ii) governments choose nominal corporate tax rates and en-
forcement levels non-cooperatively, that is Home chooses
tC ; zI; zE; zC
n o

and Foreign chooses tC�; zI�; zE�; zC�
n o

; and (iii) entre-
preneurs make optimal decisions given the effective tax rates {tI, tE,
tC, tI *, tE *, tC *}. This game structure implies that governments effective-
ly choose effective tax rates non-cooperatively but subject to upper
limits on internal and external barriers t I and tE decided cooperatively
in the first stage.

The following lemma confirms the intuition outlined in the previ-
ous section that under imperfect cooperation where countries can
only agree on nominal tax rates due to the lack of a commitment
mechanism, complementing a zero common internal barrier with
a positive common external barrier leads to the same equilibrium
outcome as EU style cooperation, namely zero effective internal and
external barriers.
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Lemma 1. Any first-stage policy vector with zero nominal internal
barriers, t I ¼ 0, and positive nominal external barriers, tE≥0, leads to a
symmetric equilibrium policy vector in the non-cooperative second
stage where effective internal and external barriers are zero, tI= tE=0,
and the public good is entirely financed with the corporate tax, tC ¼ τhG.

Proof. See Appendix. ■

As noted above, the role of nominal tax rates chosen in the coop-
erative first stage is to constrain the effective tax rates that can be
chosen in the non-cooperative second stage. The zero nominal inter-
nal barrier t I ¼ 0 effectively imposes a zero effective internal barrier
tI=0 whereas the positive nominal external barrier tE > 0 allows
countries to choose any effective external barrier tE∈ 0; tE

h i
. Hence,

the non-cooperative subgame is identical to EU-style cooperation
except that tE has an upper limit and clearly the same tax competition
mechanism emerges: external barriers are competed down to zero
through a race-to-the-bottom in enforcement levels.

While the equilibrium outcome of EU style cooperation is not
changed simply by adding a positive external barrier to the zero inter-
nal barrier, this does not imply that the equilibrium cannot be chan-
ged at all. The following lemma shows that by raising nominal
internal barriers above zero, an equilibrium can be obtained where
both effective internal and effective external barriers are positive.

Lemma 2. Provided that λ is not too large, a first-stage policy vector
where nominal internal and external barriers are marginally positive,
t I ¼ tE ¼ ρ for ρ→0, leads to a symmetric equilibrium in the non-
cooperative second stage where effective internal and external barriers
are marginally positive, tI= tE=ρ, and the remainder of the public
good is financed with the corporate tax, tC ¼ τ′h G−Q

� �
where

Q ¼ EMθMf þ EP θPd þ θPf
� �n o

ρ

τ′≡ EN þ 2EM þ 2EP

EN þ 2EM þ 2−θPd−θPf
� �

EP

for EN, EM, EP, θMf, θPd and θPf evaluated at the equilibrium.

Proof. See Appendix. ■

When nominal internal and external barriers are set at ρ>0 in the
first stage, countries can choose any level of effective internal and ex-
ternal barriers up to ρ in the second stage by adjusting enforcement
levels. In the proof, we derive the MCF associated with each of the
three tax instruments tC, tI and tE from the perspective of an individ-
ual government, which only takes into account the private disposable
income of its own residents and its own tax revenue. We show that
the MCF associated with both tI and tE is lower than the MCF associ-
ated with tC when evaluated at tI= tE=0. It follows that when nom-
inal fiscal barriers are raised marginally above zero in the first stage,
countries fully enforce these taxes in the second stage in order to
fully exploit the opportunity to raise revenue with tI and tE at a low
marginal cost while lowering tC so as to reduce the revenue raised
at a higher marginal cost. In the equilibrium, revenue Q is raised
with internal and external barriers and revenue G−Q is raised with
the corporate tax. Lemma 2 thus shows that starting from an initial
situation with zero effective fiscal barriers, a socially desirable in-
crease in effective external barriers can be achieved at the cost of a so-
cially undesirable increase in effective internal barriers.

Lemma 3 compares the welfare levels in the equilibria character-
ized by Lemma 1 and Lemma 2 respectively and shows that the net
welfare effect of raising both internal and external barriers marginally
above zero is positive.

Lemma 3. Welfare in a symmetric equilibrium with tI= tE=ρ for ρ→0

and tC ¼ τ′h G−Q
� �

is higher than welfare in a symmetric equilibrium

with tI= tE=0 and tC ¼ τhG.
Proof. See Appendix. ■

The proof of Lemma 3 shows that from a social perspective the
marginal cost of public funds associated with the combined use of
effective internal and external barriers is smaller than the marginal
cost of public funds associated with the corporate tax rate when eval-
uated at tI= tE=0. This implies that increasing effective internal and
external barriers marginally while reducing the corporate tax rate to
leave government revenue unchanged raises the level of private dis-
posable income and thus welfare.

To see the intuition for this result, note that we analyze a neigh-
borhood around a market equilibrium with the following properties:
On one hand, the absence of internal barriers implies that the debt
level of multinational firms is socially optimal (θMf ¼ ~θ) and that the
allocation of entrepreneurial resources between national and multi-
national firms is undistorted in the sense that the foreign plant of a
marginal multinational firm and the domestic plant of a marginal na-
tional firm are equally productive (αM−m=αN). On the other hand,
the absence of effective external barriers implies that the debt level of
planning firms is too high (θPd ¼ θPf > ~θ) and that there is a wedge
between the productivity of a marginal planning firm and a marginal
multinational firm (αPbαM) so that total output could be increased by
reallocating entrepreneurial resources from planning firms to nation-
al and multinational firms.

Starting from this market equilibrium, a combined increase in ef-
fective internal and external barriers affects welfare through several
channels. Firstly, increasing external barriers raises welfare by reduc-
ing the extent to which financial policies of planning firms are dis-
torted whereas increasing internal barriers reduces welfare by
introducing a distortion of the financial policies of multinational
firms. The welfare gain is first-order but the welfare loss is only
second-order because the financial policies of multinational firms
are initially undistorted. Secondly, increasing external barriers raises
welfare by reducing the after-tax profits of planning firms and caus-
ing a reallocation of resources from marginal planning firms to
more productive marginal national and multinational firms whereas
increasing internal barriers reduces welfare by eroding the after-tax
profits of multinational firms and causing a reallocation of resources
from marginal multinational firms to marginal national firms. Again,
the welfare gain is first-order but the welfare loss is only second-
order because marginal national firms and marginal multinational
firms are initially equally productive.

Proposition 3 builds on Lemmas 1–3 to characterize the optimal
tax policy in the cooperative first stage:

Proposition 3. Provided that λ is not too large, the optimal tax policy in
the cooperative first-stage must be one that gives rise to strictly positive
effective internal barriers in the non-cooperative second stage.

Proof. See Appendix. ■

The result implies that EU-style cooperation cannot be rational-
ized as a second-best policy in the institutional environment that
we refer to as imperfect cooperation. Rather, the result suggests
that if cooperation between EU countries is limited by commitment
problems, starting from the current policy equilibrium welfare could
be improved by sacrificing some measure of economic integration in
order to obtain better protection against international tax planning.

An obvious limitation of the results presented in this section is the
particular institutional assumptions under which they are derived.
We believe, however, that the mechanisms are fairly general and
that the result would extend to many other institutional settings
where the first-best policy is not implementable. Generally, when a
group of countries only imperfectly controls effective external bar-
riers in a cooperative stage, there is a scope for harmful tax competi-
tion, which may be mitigated by internal barriers. Applying a
standard second-best argument, no dimensions are undistorted in



18 We note, however, that the marginal cost of public funds cannot be computed for
tax instruments that do not apply to a tax base. This is the case, for instance, when tE is
prohibitively high so that no planning firms exist. Clearly, setting tE at prohibitive
levels is optimal if the marginal cost of public funds is lower than for alternative tax in-
struments at all non-prohibitive levels.
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the optimum, hence internal barriers should be positive even at the
cost of suboptimal economic integration.

7. Concluding remarks

This paper has analyzed optimal taxation of cross-border interest
flows from the perspective of two countries. The main findings were
the following: If governments cooperate on all policy dimensions, op-
timal tax policy is characterized by a zero internal barrier and a pro-
hibitive external barrier. While the absence of internal barriers
allows the two countries to achieve the optimal degree of economic
integration, high external barriers provide protection against profit
shifting to tax havens. Assuming that tax policy has dimensions on
which governments are unable to cooperate, optimal tax policy in-
volves effective internal barriers above zero. In the absence of internal
barriers, firms may circumvent external barriers by means of conduit
loans at no tax cost, which triggers a race-to-the-bottom in external
barriers leaving countries without protection against profit shifting.
While increasing internal barrier is in itself undesirable, it enhances
welfare by raising the tax cost of conduit loans, which allows coun-
tries to implement effective external barriers.

The results relate to a recent controversy between Hong and
Smart (2010) and Slemrod and Wilson (2009) about the welfare im-
plications of profit shifting to tax havens. We documented that a con-
siderable number of countries, in particular EU countries, do not tax
interest payments to tax haven entities, which maximizes the scope
for profit shifting. This is clearly consistent with the Hong–Smart
view that tax havens are beneficial whereas it is, seemingly, at odds
with the Slemrod–Wilson view that tax havens are harmful. By show-
ing that fiscal barriers to profit shifting may be absent even when tax
havens are harmful, our model reconciles the Slemrod–Wilson view
of tax havens with the observed features of real-world tax systems.

Although our results are derived in a model where firms use a
particular tax planning structure, we believe that the mechanism
would carry over to other related settings, for instance optimal tax-
ation of cross-border dividends and royalties. In the case of dividend
taxes, note that some multinational firms have a tax haven entity as
the ultimate parent company and eventually need to repatriate
profits to this entity. Based on the intuition developed above, we
conjecture that first-best dividend taxes are characterized by zero
taxes on dividend payments between countries and prohibitive
taxes on dividend payments to tax haven entities. However, firms
may circumvent high external barriers of any individual country
by means of holding structures. We thus conjecture that eliminating
internal barriers would trigger a tax competition for intermediate
holding companies driving external barriers to zero and that
second-best dividend taxation involves positive internal barriers. A
very similar argument applies to royalty taxes. International tax
planning may consist of a contribution of patents to a tax haven en-
tity, which subsequently licenses the right to use the patents back to
operating subsidiaries against the payment of royalties. The royalty
payments erode the corporate tax base of the operating subsidiaries
while being taxed at a zero rate at the level of the tax haven entity.
Obviously, firms may circumvent high external barriers of any indi-
vidual by means of conduit structures whereby the right to use the
patent is licensed to a conduit entity which subsequently sub-
licenses the patent to the plant. This triggers a tax competition dy-
namics, which is identical to the one we have analyzed in the con-
text of interest taxes and we conjecture that second-best taxation
of royalty payments involves positive internal barriers.

Appendix

Proof of Proposition 1. Governments maximize X subject to G ¼ G.
Letting μ denote the Lagrange multiplier associated with the revenue
constraint, the first-order conditions characterizing the optimal tax
policy may be stated as:

− dX=dtk

dG=dtk
¼ μ for k ¼ C; I; E: ð26Þ

Optimality thus requires that the marginal cost of public funds is
equalized across tax instruments.18

The proof proceeds in the followingway. First, we derive the effect of
small tax changes on private disposable income and government reve-
nue respectively. Secondly, we use these expressions to compute the
marginal cost of public funds associated with each of the three tax in-
struments on the basis ofwhichwe characterize the optimal tax system.

We differentiate Eq. (24) with respect to tk using the definitions of
Πi

N, Πi
M and Πi

P to obtain:

− dX
dtk
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dw
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where we have introduced the notation Πj(αi) for the profits of a firm
of type j operated by an entrepreneur with ability αi. It follows from the
first-order conditions for optimal financial policies that indirect effects
on firm profits through changes in financial policies are zero. Moreover,
by the definitions of αN, αM and αP, it holds that ΠN(αN)=0, that ΠM

(αM)=ΠN(αM) and thatΠP(αP)=ΠN(αP). This implies that the effect
of changes in the allocation of entrepreneurial resources between na-
tional, multinational and planning firms (fourth and fifth line) is zero.
Finally, it follows from Eq. (23) that the effects working through
changes in the wage rate sum to zero. We may thus rewrite Eq. (27)
as the sum of the mechanical effects on firm profits:

− dX
dtk

¼ EN
∂TN

∂tk

( )
þ EM

∂TM

∂tk

( )
þ EP

∂TP

∂tk

( )
: ð28Þ

We differentiate Eq. (25) with respect to tk to obtain:

dG

dtk
¼
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∂tk
þ EP

∂TP

∂tk
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:
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We then use definitions of EN, EM, EP, αN, αM and αP to restate the
third line in the following way:

−γ

∂TN

∂tk
þ h

dw
dtk

 !
TN þ λ

∂ TP−TN
� �

∂tk
þ h

dw
dtk

0
@

1
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1
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� �
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>>>>>>:
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>>>>>>;
: ð30Þ

We differentiate Eq. (23) to derive the following equation relating
changes in tax policies to changes in wages:

dw
dtk

¼ − 1
2h

∂TN

∂tk
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1
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¼ − 1
2h

λ
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þ 1−λð Þ ∂T

M

∂tk

 ! ð31Þ

where the second equality uses symmetry to eliminate asterisks. We
insert the latter expression into Eq. (30), insert the resulting expres-
sion back into Eq. (29) and rearrange to obtain:
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Tax changes affect government revenue through three distinct
channels: amechanical effect represented by the first line; a behavioral
effect working through changes in the debt–asset ratios represented
by the second line; and a general equilibrium effect working through
a reallocation of resources between firm types represented by the ex-
pression in square brackets. The general equilibrium effect should be
interpreted in the following manner: If a policy change reduces the
total profits of two plants forming a multinational firm more than
the total profits of two plants forming two individual national firms,
that is if ∂TM/∂ tk>2∂TN/∂ tk, there is a net reallocation of resources
from multinational firms to national firms causing a loss of govern-
ment revenue proportional to TM−2TN. Similarly, if a policy change
reduces the total profits of two plants forming two individual national
firms more than the total profits of two plants forming a planning
firm, that is if 2∂TN/∂ tk>∂TP/∂ tk, there is a net reallocation of re-
sources from national firms to planning firms causing a loss in gov-
ernment revenue proportional to 2TN−TP. Finally, if a policy change
reduces the total profits of two plants forming a multinational firm
more than the total profits of two plants forming a planning firm,
that is if ∂TM/∂ tk>∂TP/∂ tk, there is a net reallocation of resources
from multinational firms to planning firms causing a loss of govern-
ment revenue proportional to TM−TP.

We use Eqs. (28) and (32) to derive the marginal cost of public
funds (the ‘MCF’) for each of the three tax instruments. For exposi-
tional convenience, we report the inverse MCFs, that is the govern-
ment revenue raised with a given tax instrument for each unit of
private income foregone.
The inverse MCF for the external barrier may be stated as:

−dG
dX

E� �
¼ 1þ εP þ γλ

2TN−TP
� �

þ 1−λð Þ TM−TP
� �

2EP
ð33Þ

where εP is the elasticity of θPd with respect to tC− tE or equivalently
the elasticity of θPf with respect to tC *− tE *. The three terms represent
the mechanical effect, the behavioral effect and the general equilibri-
um effect respectively. It is easy to see that εP≥0 so that the behavior-
al effect is positive: raising tE reduces the tax saving associated with
internal debt in planning firms and the latter respond by bringing
the debt–asset ratio closer to the efficient level ~θ. Moreover, the gen-
eral equilibrium effect is unambiguously positive: raising tE increases
the tax burden on marginal planning firms, which are replaced by
more productive marginal national and multinational firms in the
new equilibrium. In sum, the MCF associated with tE is below unity.

The inverse MCF for the internal barrier may be stated as:

−dG
dX

I� �
¼ 1þ εM−γ 1−λð Þ

TM−2TN
� �

þ λ TM−TP
� �

2EM
ð34Þ

where εM is the elasticity of θMf with respect to tI. It is easy to see that
εM≤0 so that the behavioral effect is negative: raising tI adds to the
tax disadvantage of internal debt in multinational firms and the latter
respond by bringing the debt–asset ratio further away from ~θ. More-
over, the general equilibrium effect is unambiguously negative: rais-
ing tI increases the tax burden on marginal multinational firms,
which are replaced by less productive marginal national and planning
firms in the newmarket equilibrium. In sum, the MCF associated with
tI is above unity.

The inverse MCF for the corporate tax may be stated as:

−dG
dX

C� �
¼ 1−ψεP−γλψ

2TN−TP
� �

þ 1−λð Þ TM−TP
� �

2EP
ð35Þ

where:

ψ≡
θPd þ θPf
� �

EP

EN þ 2EM þ 2−θPd−θPf
� �

EP
:

The behavioral effect is negative: raising tC adds to the tax advan-
tage of debt in planning firms and the latter respond by bringing the
debt–asset ratio away from the efficient level ~θ. Moreover, the general
equilibrium effect is unambiguously negative: an increase in tC re-
duces the profits of national firms and multinational firms by more
than the profits of planning firms and therefore causes marginal
national and multinational firms to be replaced by less productive
marginal planning firms in the new equilibrium. In sum, the MCF as-
sociated with tC is above unity.

Since the MCF associated with tE is below unity and the MCFs
associated with tI and tC are above unity, the optimal tax policy
must involve a prohibitive external barrier. We thus compare the
inverse MCFs associated with tI and tC given that tE is prohibitively
high. Evaluating Eqs. (34) and (35) at λ=0 yields:

f−dG
dX

I

tE prohibitiveg ¼ 1þ εM−γ
TM−2TN
� �

2EM

������ ð36Þ

f−dG
dX

C

tE prohibitiveg ¼ 1:

����� ð37Þ

In the absence of planning firms, the inverse MCF is below unity
for tI and exactly unity for tC. Intuitively, tI distorts the capital



413N. Johannesen / Journal of Public Economics 96 (2012) 400–416
structure of multinational firms and introduces a productivity wedge
between multinational and national firms. On the other hand, tC

leaves both the capital structure of multinational firms and the over-
all allocation of resources between multinational and national firms
undistorted. It follows that the optimal tax system involves a zero in-
ternal barrier.

It is easy to verify that for tI=0, the tax saving from tax planning Γ
equals zero exactly when tE= tC, hence the external barrier is prohib-
itive if and only if it exceeds the corporate tax rate (tE≥ tC). Finally,
note that since internal barriers and external barriers raise no reve-
nue, the entire public good must be financed with the corporate tax.
The size of the labor force constrains the number of production plants
to 1/h. Under the optimal tax policy, each plant pays taxes tC. It fol-
lows that tC ¼ Gh satisfies the revenue constraint with equality.

Proof of Proposition 2. Private disposable income in Home under
asymmetric policies is given by Eq. (24). Differentiating Eq. (24)
with respect to a tax rate tk yields the non-cooperative analogue to
Eq. (28), i.e. an equation relating tax changes in Home to changes in
private disposable income in Home:

− dX

dtk
¼

EN
∂TN

∂tk
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∂TM

∂tk
þ EP

∂TP

∂tk

−h EM� þ EP�
n o dw
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þ h EM þ EP
n odw�

dtk

: ð38Þ

The first line represents the direct effect of the tax change on
profits. The second line represents the indirect effect through wage
changes: Increases inw (w*) increase (decrease) private consumption
by transferring rents from multinational and planning firms resident
in Foreign (Home) to workers in Home (Foreign). We use Eq. (31) to
derive the following equations relating tax changes to wage changes:

dw
dtk

¼ − 1
2h

∂TN

∂tk
þ λ

∂TP�

∂tk
þ 1−λð Þ ∂T

M�

∂tk

 !
ð39Þ

dw�

dtk
¼ − 1

2h
λ
∂ TP−TN
� �

∂tk
þ 1−λð Þ

∂ TM−TN
� �

∂tk

0
@

1
A ð40Þ

where we have used that ∂TN */∂ tk=0 since taxes in Home do not fall
on national firms in Foreign.

Let Dj denote the tax bill paid to Home by a firm of type j. The
government revenue of Home may thus be stated as follows:

G ¼ ENDD þ EMDM þ EPDP þ EM�DM� þ EP�DP�
: ð41Þ

Home collects revenue from all firms in Home as well as multina-
tional and planning firms in Foreign.

In order to prove Proposition 2, we consider five cases (A)–(E)
that cover all possible policy vectors given the absence of internal
barriers and show that only (E) is an equilibrium.

(A) An initial policy vector with tE≥ tC and tE *≥ tC *. External
barriers are prohibitive and no planning firms exist, hence domestic
and foreign avoiders with αi>αM operate multinational firms with
the following tax bills payable in Home:

DM ¼ tC þ ~θtC

DM� ¼ 1−~θ
� �

tC :

Corporate tax rates are at the level that satisfies the revenue con-
straints with equality, that is tC ¼ tC� ¼ hG. Consider a reform in
Home that reduces tE to a level marginally below tC. The reduction
in tE induces avoiders with αi>αM=αM * to replace multinational
firms with planning firms where operating subsidiaries in Home are
financed with direct loans from tax haven subsidiaries and operating
subsidiaries in Foreign are financed with conduit loans from tax
haven subsidiaries through Home. This leads to the following tax
bills payable in Home:

DP ¼ 1−θPd
� �

tC þ θPdtE þ θPf tE

DP� ¼ 1−θPf �
� �

tC þ θPf �tE þ θPd�tE:

As tE approaches tC from below, the debt levels chosen by planning
firms approach ~θ, hence Home experiences a discrete revenue gain of
approximately 2EP�~θtC reflecting that the debt of multinational firms
operated by avoiders in Foreign, which was subject to corporate tax in
Foreign prior to the reform, is subject to the external barrier of Home
after the reform. This discrete revenue gain dominates revenue
changes caused by changes in the optimal debt–asset ratio θ and gen-
eral equilibrium effects since these effects are proportional to the dis-
tance tC− tE and therefore become infinitely small as tE approaches tC

from below. Turning to the effect on X, note that starting from tE= tC,
it holds that ∂TP=∂tE ¼ ∂TP�=∂tE ¼ ~θ. It follows from Eqs. (38)–(40)
that starting at tE= tC, a small change dtEb0 increases X by
−2EP~θdtE > 0. In sum, the proposed reform increases X without
violating the budget constraint, hence the initial policy vector is not
consistent with equilibrium.

(B) An initial policy vector with tC *> tE *>0 and tE> tE *. Planning
firms use conduit loans through Foreign to finance subsidiaries in
Home, hence

DP ¼ 1−θPd
� �

tC

DP� ¼ 1−θPf �
� �

tC :

Consider a reform in Home that reduces tE to tE * and adjusts tC to
satisfy the revenue requirement with equality. The reduction in tE

induces planning firms to finance subsidiaries in Home with direct
loans, hence

DP ¼ 1−θPd
� �

tC þ θPdtE

DP� ¼ 1−θPf �
� �

tC þ θPf �tE:

The reduction in tE thus causes a discrete increase in G equal to
(EPθPd+EP *θPf *)tE * reflecting that the debt of operating subsidiaries in
Home, which was previously subject to the external barrier of Foreign,
is now subject to the external barrier of Home. Setting tE=tE * does
not affect tRE and therefore leaves X unchanged. Reducing tE to tE *

thus increases G and leaves X unchanged. This allows for a small reduc-
tion in tC, which increases X without violating the budget constraint. It
follows that the initial policy vector is not consistent with equilibrium.

(C) An initial policy vector with tE= tE *>0. Planning firms use
direct loans to finance operating subsidiaries, hence:

DP ¼ 1−θPd
� �

tC þ θPdtE

DP� ¼ 1−θPf �
� �

tC þ θPf �tE:

Consider a reform in Home that reduces tE marginally. The reduc-
tion in tE induces planning firms to finance subsidiaries in Foreign
with conduit loans through Home, hence

DP ¼ 1−θPd
� �

tC þ θPdtE þ θPf tE

DP� ¼ 1−θPf �
� �

tC þ θPf �tE þ θPd�tE:

Home thus experiences a discrete revenue gain of (EPθPf+EP *θPd )tE

reflecting that the debt of operating subsidiaries in Foreign, which was
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subject to the external barrier of Foreign prior to the reform, is subject
to the external barrier of Home after the reform. This discrete revenue
gain dominates revenue changes caused by changes in the optimal
debt–asset ratio θ and general equilibrium effects since these effects
are proportional to the distance tE −tE * and therefore become infinite-
ly small as tE approaches tE * from below. It follows from Eqs. (38)–(40)
that starting at tE= tE *, a small change dtEb0 increases X by −EP(θPd

+θPf)dtE>0. In sum, the proposed reform increases Xwithout violating
the budget constraint, hence the initial policy vector is not consistent
with equilibrium.

(D) An initial policy vector with tE=0 and tE *>0. Planning firms
use conduit loans through Home to finance subsidiaries in Foreign.
Both countries earn zero revenue from the external barrier and cor-
porate tax rates are at the level that satisfies the revenue constraints
with equality, that is tC ¼ tC� ¼ τhG. Consider a reform in Home that
increases tE marginally and adjusts tC to satisfy the revenue require-
ment with equality.

As a first step of the analysis, we use Eqs. (39) and (40) to derive
the following non-cooperative analogue to Eq. (32), i.e. an equation
relating tax changes in Home to changes in government revenue in
Home:

dG
dtk

¼

EN
∂DN

∂tk
þ EM

∂DM

∂tk
þ EP

∂DP

∂tk
þ EM� ∂DM�

∂tk
þ EP�

∂DP�

∂tk

þEM
∂DM

∂θMf

∂θMf

∂tk

( )
þ EP

∂DP

∂θPd
∂θPd

∂tk
þ ∂DP

∂θPf
∂θPf

∂tk

( )

þEM� ∂DM�

∂θMf �
∂θMf �

∂tk

( )
þ EP�

∂DP�

∂θPd�
∂θPd�

∂tk
þ ∂DP�

∂θPf �
∂θPf �

∂tk

( )

−γ
2

1−λð Þ DN−DM�� � ∂TN

∂tk
−∂TM�

∂tk

( )
þ

λ DN−DP�� � ∂TN

∂tk
−∂TP�

∂tk

( )
þ

λ 1−λð Þ DM�−DP�� � ∂TM�

∂tk
−∂TP�

∂tk

( )
þ

1−λð Þ DN−DP
� � ∂TN

∂tk
−∂TP

∂tk

( )
þ

λ DM
� � ∂TM

∂tk

( )
þ

λ 1−λð Þ DM−DP
� � ∂TM

∂tk
−∂TP

∂tk

( )

2
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8>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>><
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>:

ð42Þ

To determine whether the contemplated reform increases X, we
use Eqs. (38) and (42) to compute the MCF associated with each of
the two tax instruments tE and tC from the perspective of Home.
Since the initial market equilibrium is symmetric, we simplify the ex-
pressions by dropping asterisks. Moreover, since all planning firms
face the same real external barrier, that is tE, and therefore choose
the same debt–asset ratio of operating subsidiaries, we can use the
simplifying notation θP≡θPd=θPf=θPd *=θPf *.

We evaluate Eqs. (38) and (42) for tk= tE at tI= tI * = tE=0 and
tE *>0:

− dX
dtE

¼ 2EPθP ð43Þ

dG
dtE

¼ 4EPθP þ 2EPθPεP þ 2γ 1−λð Þ 1þ λð Þ θP
� �2

tC ð44Þ

where εP>0 is the elasticity of θPd and θPf * with respect to the tax
saving associated with internal lending tC− tE. The external barrier
falls on the debt of all planning firms, however, only in the case of
planning firms resident in Home does it directly reduce private con-
sumption in Home. This explains that the mechanical effect of tE on
government revenue is twice as large as the reduction in private con-
sumption. The behavioral effect of tE on government revenue is posi-
tive since it reduces the tax advantage of shifting profits to tax havens
and thus induces planning firms to reduce their debt–asset ratio. The
general equilibrium effect of tE on government revenue is also posi-
tive since the workers in Home initially shed by planning firms are
absorbed by national firms and foreign multinational firms both con-
tributing more to the government revenue in Home. Likewise,
workers in Foreign initially shed by planning firms are partly
absorbed by multinational firms contributing more to the govern-
ment revenue in Home. Dividing Eqs. (43) and (44), one obtains:

−dG
dX

E� �
¼ 2þ εP þ γ 1−λð Þ 1þ λð ÞθPtC

EP
: ð45Þ

Clearly, the inverse MCF associated with tE is strictly larger than
unity since the first term (the mechanical effect) is larger than unity
and the second and third terms (the behavioral and general equilibri-
um effects) are strictly positive.

We then evaluate Eqs. (38) and (42) for tk= tC at tI= tI *= tE=0
and tE *>0:

− dX
dtC

¼ EN þ 2EM þ 2EP 1−θP
� �

þ EMλθMf þ EP θP− 1−λð ÞθMf
� �n o

ð46Þ

dG
dtC

¼

EN þ 2EM þ 2EP 1−θP
� �

−EMθMf εMf �−εMf
� �

−EPθP εPf � þ εPd
� �

−γ λ 2−λð Þ θP
� �2 þ 1−λð Þ 1þ λð Þ θMf

� �2� �
tC

8>>>><
>>>>:

ð47Þ

where εMf *, εMf, εPf * and εPd are the elasticities of θMf *, θMf, θPf * and θPd

with respect to tC. It is straightforward to show that the behavioral ef-
fect of tC on government revenue (second line) is unambiguously
negative. Intuitively, an increase in tC induces firms to erode the cor-
porate tax base in Home by increasing loans to operating subsidiaries
in Home, that is εMf *>0, εPf *>0 and εPd>0, and reducing loans from
parent companies in Home, that is εMfb0. Finally, the general equilib-
rium effect of tC is negative. Intuitively, an increase in tC causes a net
shift of entrepreneurial resources from firms with large corporate tax
bases in Home to firms with smaller corporate tax bases in Home.
Since the corporate tax is the only tax that generates revenue, this
shift of entrepreneurial resources unambiguously reduces tax reve-
nue in Home.

Dividing Eqs. (46) and (47), one could obtain an expression for the
inverse MCF associated with tC from the perspective of an individual
country, i.e. {−dGC/dX}. For the present purposes, it is, however,
sufficient to note that {−dGC/dX}b1 since the mechanical effect is
smaller than unity and the behavioral and general equilibrium effects
are strictly negative.

In sum, the MCF associated with tE is unambiguously smaller
than the MCF associated with tC, hence the proposed reform increases
X. It follows that the initial policy vector is not consistent with
equilibrium.

(E) An initial policy vector with tE= tE *=0. Both countries earn
zero revenue from the external barrier and corporate tax rates are
at the level that satisfies the revenue constraints with equality, that
is tC ¼ tC� ¼ τhG. This implies that tRE=0 and that

DP ¼ 1−θPd
� �

tC

DP� ¼ 1−θPf �
� �

tC :

An increase in tE induces planning firms to finance subsidiaries
Home with conduit loans through Foreign, hence tRE is unchanged
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at zero and X remains the same. Moreover, DP and DP * are unchanged
and G remains the same. For tE *=0, any tE≥0 therefore gives rise to
the same X and the same G for an unchanged level of tC. Since each
country, given the policies of the other country, is unable to change
its own policies in a way that increases X while still satisfying the
revenue constraint, the proposed policy vector is a Nash equilibrium.

Finally, we compute the corporate tax rate that satisfies the reve-
nue requirement given that internal and external barriers are zero
and raise no revenue. Using symmetry, government revenue from
the corporate tax can be written as:

G ¼ EN þ 2EM þ 2EP 1−θP
� �n o

tC :

Using Eq. (23), this expression may be restated as:

G ¼ 1
h

EN þ 2EM þ 2EP 1−θP
� �

EN þ 2EM þ 2EP

8<
:

9=
;tC

where 1/h is the number of operating subsidiaries in Home and the
expression in curly brackets is the average corporate tax base in
Home for these subsidiaries. Inserting the revenue requirement G ¼
G and rearranging, one obtains:

tC ¼ EN þ 2EM þ 2EP

EN þ 2EM þ 2EP 1−θP
� �

( )
hG:

Proof of Lemma 1. Without loss of generality, we can interpret the
subgame comprised by stages two and three as a non-cooperative
game where Home sets tE and tC subject to tE≤tE and Foreign sets
tE * and tC * subject to tE�≤tE given that tI= tI *=0. This game is iden-
tical to EU-style corporation except for the constraints on tE and tE *.
Cases (B)–(E) of the Proof of Proposition 2 apply and imply that
tE= tE *=0 in the unique Nash equilibrium. The corporate tax rate
that satisfies the revenue requirement given that effective internal
and external barriers are zero is also derived in the Proof of
Proposition 2.

Proof of Lemma 2. We first note that when nominal internal and ex-
ternal barriers are set at strictly positive levels in the first stage, coun-
tries can choose strictly positive levels of effective internal and
external barriers in the second stage by choosing non-zero enforce-
ment levels. Hence, all tax instruments represent possible sources of
revenue and countries optimally choose to use the revenue sources
that maximize private disposable income while satisfying the reve-
nue constraint. We also note that when Foreign fully enforces the
nominal barriers, that is zI *=zE *=1, planning firms never choose
to finance plants in Foreign with conduit loans through Home since
the tax cost of conduit finance tI *+ tE is at least as high as the tax
cost of direct finance tE * regardless of the policy choices made by
Home. Moreover, planning firms never choose to finance plants in
Home with conduit loans through Foreign since the tax cost of con-
duit finance tI+ tE * is at least as high as the tax cost of direct finance
tE regardless of the policy choices made by Home. Similarly, when
Home fully enforces nominal barriers, planning firms do not engage
in conduit financing.

We proceed by deriving the MCF associated with each of the three
tax instruments from the perspective of Home under the assumption
that Foreign fully enforces fiscal barriers, that is zI *=zE *=1. In order
to prove that zI=zI *=zE=zE *=1 is an equilibrium in the second
stage, it suffices to show that the MCFs associated with tE and tI re-
spectively are smaller than the MCF associated with tC. When this
holds, Home optimally sets zI=zE=1 so as to raise as much revenue
as possible with fiscal barriers at a low marginal cost and as little
revenue as possible with the corporate tax at a higher marginal
cost. It follows that Home's best response to full enforcement in For-
eign is full enforcement and, by symmetry, Foreign's best response to
full enforcement in Home is full enforcement, hence full enforcement
is a Nash equilibrium.

Since we consider small changes to a symmetric market equilibri-
um, we simplify subsequent expressions by dropping asterisks on EJ

for J=N ,M ,P and applying the definition θP≡θPd=θPf=θPd *=θPf *.
Evaluating Eqs. (38) and (42) for tk= tE at tI= tI *= tE= tE *=0 yields:

− dX
dtE

¼ EPθP ð48Þ

dG
dtE

¼ 2EPθP þ 2EPθPεP þ γλ 2−λð Þ θP
� �2

tC : ð49Þ

The intuition for these expressions is identical to the intuition un-
derlying Eqs. (43)–(44) derived in the Proof of Proposition 2 with the
sole difference that in the current context with no conduit financing,
tE only falls on subsidiaries in Home so that −dX/dtE as well as the
mechanical part of dG/dtE is halved. Dividing Eqs. (48) and (49), we
obtain the following expression for the inverse MCF associated with
tE from the perspective of an individual country:

−dG
dX

tE
�����
)

¼ 2þ 2εP þ γλ 2−λð ÞθPtC
EP

:

(
ð50Þ

Clearly, the inverse MCF associated with tE is strictly larger than
unity since the first term (the mechanical effect) is strictly larger
than unity and the second and third terms (the behavioral and general
equilibrium effects) are strictly positive.

Similarly, we evaluate Eqs. (38) and (42) for tk= tI at tI= tI *=
tE= tE *=0 and find:

− dX
dtI

¼ 1−λ
2

θMf EM þ EP
� �

ð51Þ

dG
dtI

¼ EMθMf� þ EMθMf�εMf � þ 1−λ
2

γ θMf �−λ θP−θMf �� �n o
tC ð52Þ

where εMf * is the elasticity of θMf * with respect to the tax cost of debt
finance, tC *+ tI, which is strictly negative. The internal barrier falls on
the internal debt of foreign multinational firms and thus only affects
private consumption through its negative effect on wages. The behav-
ioral effect of tI on government revenue is positive since it induces
foreign multinational firms to reduce internal loans to operating sub-
sidiaries in Home. The general equilibrium effect of tI on government
revenue may be positive or negative. The ambiguity stems from the
fact that workers initially shed by marginal foreign multinational
firms following an increase in tI may be absorbed by domestic nation-
al firms (generating a revenue gain proportional to θMf *) or foreign
planning firms (generating a revenue loss proportional to θP−θMf *)
in the new equilibrium. Dividing these two equations, we obtain the
following expression for the inverse MCF associated with tI from the
perspective of an individual country:

−dG
dX

tI
�����
)

¼ 2
1−λ

EM

EM þ EP
− 2

1−λ
EM

EM þ EP
εMf � þ

γ θMf−λ θP−θF
� �h i

tC

EM þ EP
� � :

8<
:

ð53Þ

It is straightforward to verify that when λ is not too large, the
inverse MCF associated with tI is strictly larger than unity since the
mechanical effect (first term) is larger than unity and the behavioral
effect (second term) and general equilibrium effect (third term) are
strictly positive.
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As shown in the Proof of Proposition 2, the MCF associated with tC

from the perspective of Home exceeds unity at tI= tI *= tE= tE *=0
and thus exceeds the MCF associated with tI and tE provided that λ
is not too large. It follows that full enforcement zI=zI *=zE=zE *=1
is a Nash equilibrium in the second stage.

Finally, we characterize the corporate tax rate necessary to satisfy
the revenue requirement. Government revenue may be written as

G ¼ EN þ 2EM þ 2EP 1−θP
� �n o

tC þ Q

where

Q ¼ EMθMf þ 2EPθP
n o

ρ

is the revenue derived from internal and external barriers. Using Eq.
(23) and the revenue requirement G ¼ G, one may rearrange to ob-
tain the following expression for the corporate tax rate

tC ¼ EN þ 2EM þ 2EP

EN þ 2EM þ 2EP 1−θP
� �

( )
h G−Q
� �

where EN, EM, EP and θP are evaluated at the equilibrium.

Proof of Lemma 3. The proof proceeds by showing that from a social
perspective the MCF associated with the combined use of effective in-
ternal and external barriers is smaller than the MCF associated with
the corporate tax rate when evaluated at tI= tI *= tE= tE *=0. This
implies that increasing effective internal and external barriers and
at the same time reducing the corporate tax rate to leave government
revenue unchanged raise the level of private disposable income and
thus welfare.

Use Eqs. (28) and (32) to derive the following expression for the
inverse MCF associated with a combined increase in internal and ex-
ternal barriers evaluated at tI= tI *= tE= tE *=0:

−dG
dX

E¼I� �
¼ 1þ ξεP

þγξλ
θPd þ θPf
� �

2TN−TP
� �

þ 1−λð Þ θPd þ θPf−θMf
� �

TM−TP
� �

2EP θPd þ θPf
� �

ð54Þ

where

ξ ¼
EP θPd þ θPf
� �

EMθMf þ EP θPd þ θPf
� � :

The second term represents the behavioral effect, which is unam-
biguously positive. The increase in external barriers induces planning
firms to bring debt levels closer to ~θ, which represents a first-order
welfare gain. The increase in internal barriers induces multinational
firms to bring θMf below ~θ, however, since the finance structure of
multinational is initially undistorted, the efficiency loss is second-
order. The third term represents the general equilibrium effect,
which is also unambiguously positive. The increase in external bar-
riers reduces profits of planning firms whereas the increase in inter-
nal barriers reduces profits of multinational firms. The loss of profits
is larger for planning firms than for multinational firms due to higher
cross-border lending (θPd+θPf>θMf). Hence, there is a reallocation of
entrepreneurial resources from marginal planning firms to more
productive marginal national firms (reflected by the first part of the
third term) and to more productive marginal multinational firms
(reflected by the second part of the third term). There is also a reallo-
cation of entrepreneurial resources from marginal multinational
firms to marginal national firms, however, evaluated at a point
where the allocation of resources between these two types of firms
is undistorted, the associated efficiency loss is only second-order.
The MCF associated with combined increase in internal and external
barriers is therefore below unity. By comparison, it was shown in
the Proof of Proposition 1 that the MCF associated with the corporate
tax is above unity as long as external barriers are not prohibitive. It
follows directly that increasing internal and external barriers margin-
ally from an initial level of zero and reducing the corporate tax to hold
government revenue constant allows governments to increase pri-
vate disposable income and thus welfare.

Proof of Proposition 3. Without loss of generality, we can interpret
the subgame comprised by stages two and three as a non-cooperative
game where Home sets {tI, tE, tC} subject to the constraints that tI≤t I

and tE≤tE and Foreign sets {tI *, tE *, tC *} subject to the constraints
that tI�≤t I and tE�≤tE . In the first stage, countries optimally choose
t I; tE
n o

so as to pick out the best feasible non-cooperative equilibri-
um in the second stage. It follows from the Proof of Proposition 2
that an equilibrium with zero effective internal barriers tI= tI *=0
and positive effective external barriers tE>0 or tE *>0 does not
exist. Hence, the only feasible equilibrium with zero effective internal
barriers is tI= tI *= tE= tE *=0 and tC ¼ tC� ¼ τhG. It follows from
Lemma 1 that an equilibrium with positive effective barriers
tI= tI *= tE= tE *=ρ for ρ→0 and tC ¼ tC� ¼ τ′hG is feasible and
from Proposition 3 that this equilibrium is superior to the equilibrium
tI= tI *= tE= tE *=0 and tC ¼ tC� ¼ τhG.
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