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1 Introduction

The taxation of capital income has become particularly challenging in the past
two decades. A trend towards increased international capital mobility has made
the allocation of capital endogenous to national tax systems and raised concerns
worldwide about the sustainability of capital income taxation. The United States
(US), for example, already abolished its withholding tax on interest paid to foreigners
in 1984 because of the existence of neighboring tax havens [Slemrod (1990)]. Similar
pressures exist in the European Union (EU), where several attempts to introduce a
minimum level of capital income taxation failed to receive the required consensus.
Nevertheless, the European Commission (1998) brought forward a new proposal
suggesting that member states should exchange information on bank accounts held
by citizens to effectively enforce the residence principle. Recently, US tax authorities
were successfully pressuring Luxembourg banks to establish a system of information

exchange by threatening economic sanctions.

It is a core result of the literature on international capital taxation that the
second-best allocation can be decentralized if residence-based capital taxes are en-
forceable [Bucovetsky and Wilson (1991), Razin and Sadka (1991)].! The residence
principle, however, relies on the implementation of an information-exchange system
and hence on the cooperation of source countries to assist in collecting revenues
that benefit the residence country [c.f. Alworth (1998)]. The argument suggests that
international harmonization of source-based capital taxation has substance because
the alternative, residence-based capital taxation, is administratively infeasible [c.f.

Tanzi (1995)].

The present paper analyzes the incentives of governments to use information
transmission as a strategic variable within a tax-competition framework with wage
taxation and a source-based capital tax, aside from a residence-based capital tax.
It turns out from the analytical discussion that governments voluntarily provide in-

formation about foreign capital income to effectively enforce residence-based capital

n a recent paper Keen and Wildasin (2000) identify the conditions under which production
efficiency and hence residence-based capital taxation is desirable in international capital taxation,

even in the presence of international distributional considerations.



taxation in a large number of cases. The conclusion of Bacchetta and Espinosa (1995,
Sec. 4), that incentives to voluntarily transmit information may exist in the absence
of a source-based tax on capital, is established as a special case in our model.? If
source-based capital taxes on domestic capital investments are available, however,
governments continue to provide information, resulting in an efficient use of taxes
on capital income and wage income. Thus, the conclusion that governments have
the necessary incentives to provide information in a tax competition environment

continues to hold if taxes on domestic capital investments exist.

At first glance, the result of efficient information provision in the presence of
source-based capital taxation may appear to conflict with the results of Bacchetta
and Espinosa (1995, Sec. 5.6) that strategic incentives to withhold information exist
at the national level when source-based capital taxes on domestic investment are
available. In the present paper, countries endogenously determine wage and capital
taxation. Hence, an equilibrium with production efficiency is in principle feasible.
The apparent contrast in results is resolved by observing that (i) source-based capital
taxes are set exogenously in Bacchetta and Espinosa,; (ii) they consider two countries
where households in one country can only acquire foreign assets on the firm level in a
second country. In our model, the tax policy for countries is determined endogenously

and the assumption of an absent financial sector is not shared in this paper.

To pinpoint the first argument responsible for efficient exchange of information,
we endogenize the tax policy for countries in the model where source- and residence-
based taxes on capital income are available in addition to wage taxation, but not
lump-sum taxation. Governments, however, do not employ a source-based capital
tax in the presence of a tax on labor, independent of the effective level of residence-
based capital taxation. Hence, it turns out that information exchange does not result

in adverse tax-base effects of the source-based tax on capital. As a consequence,

?Huizinga and Nielsen (2000) consider a framework in which governments treat as a cost the
decrease in bank profits resulting from the reduction in the level of domestic portfolio investment
when information is exchanged. Basically, it is shown that information might be exchanged in a
repeated game setting in which countries trade the gains from a tax on bank profits against the

future costs of non-cooperation.



the equilibrium behavior of governments is efficient and information is voluntarily

exchanged.

The second argument follows from the Diamond and Dybvig (1983) conclusion
that a developed financial system allows for a convenient processing of information,
it facilitates the intertemporal allocation of consumption by asset transformation
and guarantees an efficient allocation of savings to the most productive use in firms.
The reasoning suggests that an efficient banking system is widely used by households
to allocate their savings to the most profitable portfolio investment. This modeling
of the institutional structure has a clear impact on the strategic role of information.
Whereas governments collect the information about residents’ portfolio investments
on the firm level in the absence of a financial sector, it is the financial sector that
holds the information about individual savings in addition to the individuals. In
the real world it is possible for individuals to avoid taxes by shifting their financial
accounts to a foreign country, which would not be possible in the presence of infor-
mation clearing. As a consequence, any exchange of information may influence the
allocation of financial capital. Notice, however, that information policy has no direct
effect on national welfare since investment decisions in real capital are only affected
through the general-equilibrium effects of tax policy in the presence of a working
financial market, which are absent if the countries are small. Information can thus
be expected to be voluntarily exchanged because countries do not gain directly from

a change in information policy.

Our overall conclusion from the two independent arguments hence is that infor-
mation is not a strategic variable for governments in a tax competition model. The
identification of the general mechanism that may lead to the strategic withholding
of information points to the direction for possible extensions of the basic model: in
order to find a rational explanation for information withholding we have to identify
mechanisms that cause direct welfare or tax-base effects. An obvious extension of
the analysis to explain the behavior of countries is to allow for structural effects
caused by in-flows of financial capital on the countries’ labor markets. Assuming
that the relative size of the financial sector is sufficiently large in countries like

Luxembourg, Liechtenstein or Switzerland and depends on the amount of financial



capital invested, the information policy has a direct effect on welfare as well as a
direct effect on the tax bases due to the change in the wage structure. As we will
show, this effect may give a rational explanation for the strategic use of information

policies.

Our clarification of the potential sources of strategic incentives to withhold in-
formation is important for two reasons: first, it is crucial for the determination of
circumstances under which we can expect that the implementation of a residence-
based tax on capital will be problematic. Second, the structure of possible solutions
for the information problem (e.g. incentive-compatible information-clearing mecha-

nisms) will most likely depend on the cause of the imperfection.

The plan of the paper is as follows. After introducing the model in Section 2,
we examine the outcome of tax competition in information transmission without
structural effects in Section 3. This assumption is relaxed in Section 4. Section 5

contains our concluding remarks.

2 The model

Consider a two-period tax competition model in which two small countries i =
1,2 are linked through the international capital market. The total population is N
individuals and hence N7+ No = N is the population distribution between countries.
Residents within each country differ in their qualification level q. Let ¢ be distributed
on [g, q] according to the strictly monotonous distribution function ® : [g,q] — [0, 1]
and let us denote the density function by ¢ (g, a;) , where we introduce the parameter
a; > 0 to characterize the distribution. This parameter is exogenous in section 3
whereas it will be endogenized in section 4. Let us assume that the distribution

function fulfills first-order stochastic dominance, ®(q,a) > ®(q¢,a) if @ < a. The size

of each qualification group is given by N; ¢ (q, a;) .

The time structure of the model is as follows. Governments choose future tax
rates non-co-operatively at the beginning of the first period and consumers receive
an endowment e which then can either be consumed or invested. Once the second

period arrives, consumers make a labor supply decision and firms produce from
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labor and capital. As well in the second period, governments provide a national

public good.

In contrast to previous work our analysis focuses on the interactions between
the strategic use of information transmission and a residence-based tax on capital
income ¢}, and how this form of capital taxation interacts with a tax on domestic
real investment ¢{ and a tax on wage income ¢}. Formulating our discussion in terms

of ad valorem taxation, the three taxes introduce the following wedges:

pi = (1 —t) R wedge created by the residence-based tax on the proportion
of savings income that can be monitored
ri = (1+1t) R wedge created by the source-based tax on domestic capital (1)

investment

wi = (1 —t¥)w wedge created by the wage tax

where R denotes the world return to capital, w the gross wage rate, p; the net-of
taxes rate of interest on individual savings, r; the gross rate of return for firms, and

w; the net-of taxes wage rate for an individual.

Production takes place under conditions of perfect competition with a constant-
returns-to-scale production function f (ki,qlf), which relates output of the con-
sumption good to the level of (real) capital investment k; and the level of effec-
tive labor employed, ¢l¢, where I¢ denotes the level of labor demand of qualifi-
cation ¢. Using the tax definitions (1) we can write the zero profit condition as
f (kzi,qlf) —wl¢ —r;k; = 0, from which we obtain the first-order conditions for

profit maximization

Ji (k/‘i,ql?) =Ty and q /i (k/‘i,ql?) = w. (2)

Capital’s marginal productivity should be equalized between countries to obtain
production efficiency. Capital-market arbitrage of investors, however, requires the
net productivity of capital R to be equalized internationally. Hence, tax policy has

to consider the trade-off between production efficiency and consumption efficiency.
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The latter requires R to be equal to the marginal rate of time preference. The
condition on the right hand side in (2) shows that individuals with different quali-
fications receive different effective wages. The distribution of qualifications ¢ (g, a;)
is, therefore, a measure for the wage structure of the economy. By the assumption
of first-order stochastic dominance countries with a larger value of a have a higher
average qualification than countries with a smaller value of a. Hence, the value of a
determines the sum of wage payments fq qfi (kzi, q lf) ¢ (g, ai) dg and the level of to-
tal production fq f (kzi, qlf) ¢ (g, a;) dq. Differentiating the zero-profit condition and
using (2) gives the slope of the factor-price frontier for a given qualification level ¢

for changes in the gross return to capital as

ki O(ki/1{)
U]T:—E<0 and U}TT:—T”>0. (3)
Residents maximize lifetime utility subject to both period’s budget constraints.
The utility function is assumed to be well-behaved and, for analytical convenience,

separable with respect to the public good,

vi (c1,¢0,1) +u; (g) (4)

where variables ¢1, ¢o denote private consumption in the first and second period, [ is
labor supply, and g is the level of public good provision. Normalizing the price of
the consumption good to unity it is straightforward to form the budget constraint

of a consumer of type ¢ in the first period as
Cilze—SZ—Sg i % J, (5)

where s! is the level of savings residents invest at home and s! denotes savings that
are invested abroad. In the second period consumers receive wage income and the

principal plus interest income.

Individual savings are determined by the individual qualification, which is pri-
vate information and not directly observable for the government. In collecting tax
revenue the government has to utilize the information about the foreign portfolio
investment of residents that is either given by residents themselves or by the banking

system. Assume in the following that the legal system is such that a government in



country 4 (j) can force banks in country ¢ (j) to truthfully report all savings, but not
banks in country j (7). Hence, the government has to rely on the information given
by tax authorities in the competing country to enforce the residence-based tax on
worldwide capital income. If this information is incomplete capital income is com-
posed of declared and taxed income and undeclared and untaxed income depending
on the information policies of the national authorities. Then, portfolio investments
in the home country s¢ are subject to taxation, whereas only that part of foreign
portfolio investments of domestic residents that is declared by the foreign author-
ity has to be taxed. In order to provide a tractable framework which incorporates
endogenous factor supply of residents and the information problem we adopt the
convention used in Bacchetta and Espinosa (1995) and assume that the foreign tax
authority reports a fraction A; of foreign investments. The second-period budget

constraint is

cio = wili + (1+ pi) (51 + Ajsl) + (1 + R)(1 = A;)s]. (6)
Residents choose the level of s/, s7 and [; for a given level of public goods in
order to maximize utility (4) subject to the budget constraints (5) and (6).

Inserting (5) and (6) into the utility function (4) gives the objective function as

Vi <€ — 57— 8], wils + (14 ps) (sh+ Ajs]) + (1+ R)(1 = Ay)s, li) +ulg).  (7)

Let us assume that e is sufficiently large to ensure that consumers do not take
out loans, hence s¢ and s/ are non-negative, st > 0 and s/ > 0. Differentiating (7)
with respect to s, Sg and [; shows (we suppress country indices in the derivatives of

the utility function)

(51) (o)< 2 (82)
(1) : N4 p) + (1= X)L+ R) < 2, (8b)
(1) : —w; = :Tl, (8¢)



where we denote derivatives of v by subscripts. The interpretation of the first-order
conditions is straightforward. Condition (8a) states that the marginal rate of time
preference vy /v — 1 should be equal to the net interest rate if a household decides
to invest at home. If savings are invested abroad the household takes into account
the undeclared part of capital income (condition 8b). Condition (8c) states that
the marginal rate of substitution between consumption and leisure equals the net
wage rate. A short inspection of (8) reveals that the household is indifferent between
investing at home or abroad if and only if ¢ = 0 or A; = 1. From this observation
it follows directly that consumers do not invest at home as long as ¢ > 0 and
Aj < 1. Let us assume for convenience that this property holds as well for the case

of indifference. The arguments lead to the following Lemma:

Lemma 1. For all t} € [0,1] and \; € [0,1], si = 0 and s’ is implicitly given by
A1 p) + (1= X)L+ R) = vey [ves,

Lemma (1) shows that with a residence-based tax on capital income and in-
complete information exchange consumers prefer to invest abroad in order to avoid
taxation. The solution of the household optimization problem gives rise to both the

savings function and to the labor supply function denoted as

sH(wi, pi \j) = € — calwi, pi, ;) and Li(ws, pi, Aj)- (9)

Inserting (9) into the direct utility function gives the indirect ‘private’ utility

function v;(wi, pi, \j)-

It is useful to summarize the model set-up briefly (see Figure 1). Recall that
the arbitrage condition for households derived from (8) implies that households will
invest abroad as long as arbitrage opportunities on the international capital markets
offer an increase in the after-tax return earned on savings income (Lemma 1). The
international allocation of real capital, however, is determined through the marginal
productivity condition (2) and firms invest until fi/(1 +¢}) = R = fi/(1 +¢3) if
capital is mobile internationally. Moreover, a small open economy that is perfectly

integrated in world capital markets faces an infinitely elastic supply of capital and,



Home Country Foreign Country

domestic‘ i‘ndividuals individu‘al‘s abroad
savings avings
domest‘ic‘ financial sector financial sect(‘)r‘ abroad
investments investments
domestic firms firms abroad

Figure 1: Institutional structure of capital taxation

hence, the international allocation of real capital investment is independent of the
allocation of savings. The important implication of the institutional structure of the
tax competition model that underlies the analysis is that households’ and firms’

decisions are separated by the existence of an efficient capital market.

In order to close the model let us introduce the market-clearing conditions. For

the national labor market in each country we have for every qualification level ¢
I = Nilig (q,00), 1 = Njli¢(g,a5) . (10)
For the international capital market to clear it must be that

N, / (si151) (g, a5) dg | N, / (514 5)6 (g, ;) dg = / ki (g, a5) dg | / ki (g, a;)dg.
q q q q (11)

Finally, goods markets clear if

N, / ¢ (g 0:) dg-I-N, / 2 (g, ay) dg — / F (ke a1)6 (g, a0) da t / F (ks aly)é (g, 0:) da.
q q q q (12)

For a given price of capital R, a given vector of government instruments and
levels of public goods {tf,;,t}, gi, \i, £}, 15,1, 95, A\; } we can define an equilibrium

as a price vector {w;, w;} such that (10), (11), and (12) are simultaneously fulfilled

and are compatible with profit and utility maximization.



Each government maximizes a utilitarian welfare function of the (indirect) util-

ities of residents
W, =N, /Ui(tzv tfv t?v >‘i7 t§7 tj'v t;'uv >‘])¢ (Q7 ai) dq + V; /u(gl)q5 (Q7 ai) dq (13)
q q

by the choice of taxes and public-good supply ¢7, t7, ¢y, g; and the level of information
it provides to the foreign tax authority about the portfolio investment of foreign
residents at home \;, subject to the constraint that public-good supply is equal to

total tax revenues

gi = N; / (L7 R(s: + Ajs?) + trwly) ¢ (q,a:) dg + tfR/ki¢ (g,a;) dg. (14)
q

q

It is clear from (14) that tax avoidance, because of incomplete information trans-
mission, weakens the effective national base for residence-based taxes: A\; measures
the fraction of portfolio investments abroad that are reported by the foreign tax
authority. Without any reporting (A; = 0) only domestic savings can be taxed. The
Government has no instrument available to directly control the savings decisions of

residents when foreign tax authorities withhold information.

3 Information exchange and tax structures with

an exogenous distribution of qualifications

We now consider the case in which each government has a full set of tax instruments
available and can impose taxes on wage income, on domestic capital investment and
on the part of the worldwide capital income of residents that can be monitored,
given the information obtained from the tax authority in the competing country.
Government use of taxes is given by the first-order conditions of the problem specified
by (13) and (14), where the public budget constraint holds with strict equality in the
national optimum. Analytically we obtain the first-order conditions by differentiating

with respect to t7,t5,t%, A; as

2V Ve Y
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%I::l =N dtr¢(q’ ;) g:Ni/UngS(q,ai) dg = 0, (15a)
%Zi i /3:; ¢ (g ai)dg + dtsN /uzg¢ ¢, ai) dg = 0, (15b)
%Zi =N / aw ¢ (@0 da dtw is @ (4,0 0, (15¢)
?‘K-i B Ni/q;l—z(ﬁ(q, a;) dg + di:Ni/quigcb(q,ai) dg Z 0. (15d)

To derive the first-order conditions notice that we do not have imposed any
constraint on tax rates, hence tax rates are unbounded and first-order conditions
(15a)-(15¢) must hold with strict equality. The level of information exchange, how-
ever, cannot be negative and is bounded to a lower limit. Thus, a government
truthfully provides information about domestic portfolio investment of foreigners
to foreign tax authorities if and only if OW;/9A; > 0 at A; = 1. In contrast, if
OW,; /0N < OV \; € [0,1] we get A\; = 0 since a reduction in the level of information

exchange then increases utility.

The main result in this section is that governments do not have an incentive
to withhold information. To prove this result, we first derive a preliminary result
about the equilibrium rate of the source-based capital tax which directly extends the

results from the tax competition literature (for example Razin and Sadka (1991)):

Proposition 1. With small countries and asymmetric information about foreign
investments, a source-based tax on capital will not be used in the presence of wage

taxation.

The proof can be found in the Appendix. The intuition for the renunciation of
the use of a source-based capital tax in the presence of wage taxation is based on two
arguments. The first is that each government faces a cost of the perceived capital
outflow if it taxes capital to finance an additional unit of the public good. The
second argument, is based on the observation that internationally immobile labor
bears the entire burden of the capital tax in a small open economy. Recalling the

definition of taxes given in (1) and the slope of the factor-price frontier (3) clearly

11



illustrates that the source-based capital tax acts like an implicit tax on wages. In
other words, governments choose not to use the source-based capital tax in the Nash
equilibrium since the wage tax is a more direct instrument that allows the raising of
tax revenues without the perceived distortion of the international capital allocation.
By the same token, Proposition 1 is independent of the presence of a residence-
based tax on capital, which allows a government to control the savings decision of

residents.

This brings us to the issue whether competing governments provide information
to effectively enforce residence-based taxation of capital income in tax competition.

For this purpose evaluate dv;/d\; and dg;/dA; in (15d) to obtain

do, ds’ di s AN
L= . i—~— + (L+p)N-F+ (1 L= )= - (1
= noy o (w Iy + ( +p))\]d>\i + (1 + R)( AJ)@) Uy (16)
= N; T — b i s g i » & dq. 1
i /q(t’RAJdAﬁtl”dA)qs(qa)dQH’R/qui(b(qa) ! "

Inspection of (16) and (17) shows that the domestic government does provide
information about domestic portfolio investment of non-residents to foreign tax au-
thorities if 85? JOX;, Ol;/ON;, and Ok;/0O\; are equal to zero. To determine these
terms let p; =: (1 — p;)\;, and w; denote the effective price of savings and labor,

respectively. Using Roy’s identity we have

g Qv fou o du )0
C Opy) oM’ " Owi) OM

where M is full income. From the small country assumption variables w;, p; and r

are not a function of \;. Hence, v; is not a function of \; and expressions 9s; /O\;

and 9l;/0)\; in (16) reduce to

v, Ov; Ov; O v, Ov;, Ov;, 0%
Os] __OpioNOM _ Op;oMop; Ok BwdNOM _ 0w, OMdw; _
o ov; \ 2 TON ov; \ 2 '
(o) (o)

An analogous argument can be applied for 0k;/O\; using the conditions for profit
maximization (2). Notice, moreover, that there exists a second and independent ar-

gument for the last term in (17) to vanish, since ¢* = 0 in the Nash equilibrium from

12



Proposition 1. Hence, (16) and (17) are identically equal to zero.®> We summarize

with Proposition 2:

Proposition 2. With small countries and asymmetric information about foreign
nvestments, information about foreign financial capital investments has no value
for a country and therefore can completely and voluntarily be exchanged in the Nash

equilibrium, irrespective of the choice of other tax instruments.

The result has a straightforward intuition. Gross domestic product is a func-
tion of the productive factors (capital and labor) in a small open economy. Factor
supply is determined by household decisions. The budget constraints of residents
are, however, not affected by the information policy of the domestic government.
Additionally, A\; has no effect on the arbitrage condition of the international capi-
tal market and thus does not lead to a reallocation of real capital. This latter fact
stems from the separability between the real and the financial capital allocation: an
increase in reporting by the government in a small open economy has no effect on
the equilibrium level of domestic investment in real capital. The reason is that the
effective tax rate on financial capital (equal to the gross tax rate times the fraction
of reporting) can only cause an international reallocation of real capital through the
general-equilibrium price effects. These are, however, absent in a small open econ-
omy. Hence, information policy has no effect on the tax base of the source-based
capital tax, even if it would be used by governments. Moreover, even in the absence
of an efficient capital market, exchange of information is costless for governments
in the model of this section, since small countries choose not to levy a source-based
capital tax in the Nash equilibrium, given the existence of a direct tax on wage

income.

It should be mentioned, however, that OW;/dA; is identically equal to zero im-
plying that every A; € [0, 1] constitutes a Nash equilibrium. These Nash equilibria
can be ranked according to the Pareto criterion: smaller values of A; do not affect the
welfare in country ¢, but have a negative effect on country j’s welfare. This provides

a strong argument in favor of A; = A; = 1 being the focal equilibrium of the game.

3A more direct way to prove this property for equation (16) is to directly use the envelope

relationship dv;/dA\; = dv;/dX\; = 0.
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We can now characterize the efficiency properties of the Nash equilibrium with
a decentralized tax setting. The next Proposition shows that the allocation in the
Nash equilibrium is second-best efficient, in the sense that a central planner could

not improve utility by tax harmonization.

Proposition 3. With small countries and asymmetric information about foreign
wnvestments, the Nash equilibrium between national authorities is constrained effi-
cient even in the presence of asymmetric information if both, a residence-based tax

on capital income and wage taxation, are available.

The proof of the result can be found in the Appendix. The intuition for Propo-
sition 3 is as follows. It follows from Proposition 1 that t* = 0 in the decentralized
equilibrium. This implies that no inefficiency exists stemming from tax competition.
As an application of the production efficiency theorem to international capital tax-
ation we can conclude that a tax on production is not used and the decentralized
equilibrium is efficient as long as a direct tax on each margin of substitution in the
utility function of residents exists. This condition is fulfilled, given the presence of

residence-based capital and wage taxation.

The main finding of this section can be summarized as follows: in a small open
economy with an exogenous qualification structure, information will be voluntarily
exchanged because a change in the information policy has no effect on welfare.
The argument is that wages and the international return to capital are fixed for a
small open economy. Hence, information policy has an effect only on the amount of
financial capital that is invested in the country, but the allocation of real capital and
a country’s factor supply is unaffected by the degree of reporting. This also implies
that information policy has no tax-base effect for the reporting country. This is so
because either the allocation of real capital can be separated from the allocation of
savings, or, as an independent argument, because the source-based capital tax is not

used by governments in the Nash equilibrium.
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4 Information exchange with an endogenous dis-

tribution of qualifications

Our discussion in the previous section proved that strategic incentives to withhold
information do not exist. The absence of direct and tax-base effects creates an in-
tellectual puzzle because countries like Luxembourg and Switzerland (which have
a large financial sector) seem to have an incentive to withhold information. Even
if our model is not designed to be a precise picture of real-world tax policies, the
observation legitimizes extensions of the basic setup in order to get a better idea
about the robustness of the results. In order to do so let us consider a case in which
information policy has an effect on the wage structure in a small open economy.
We argue that countries might gain from the withholding of information because
this strategy might improve their sectoral structure. The creation of a large finan-
cial sector with highly qualified jobs and the associated spill-over effects to other
sectors of the economy may improve the labor market structure and therefore to-
tal wage income, especially in relatively small countries. This conclusion rests on
the assumption that either (7) jobs in the financial sector pay wages above average,
hence a positive correlation between the volume of financial capital and the number
of employees working in the sector exists; or (i7) the existence of a financial sector

has positive spill-over effects on other sectors of the economy, or both.

In order to formulate the idea in the easiest way possible we will henceforth
assume that the qualification profile of the economy is influenced by the size of the
financial sector. For our analytical discussion let parameters a;,a; characterize the
qualification distributions, which, without implication for the following results, are
assumed to be functions of the aggregate financial capital invested in the country.

Combined use of the argument and Lemma 1 we have that
a; — /S; QS (Q7 aj) dQ7 a; — /Sz QS (Q7 ai) dq (18)
q q

An increase in the amount of financial capital invested in the economy increases
the qualification profile of the economy through the spillover effects associated with

a growing financial sector.
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The main result in this section is that, with an endogenous qualification profile,
national authorities may have an incentive to withhold information. To prove this
result it is convenient to recall that governments do not employ a source-based
capital tax from Proposition 1. The argument in the previous section for the absence
of a source-based capital tax in the presence of wage taxation was based on the
observation that ¢; acts like an implicit tax on wages in a small open economy but
additionally distorts the international allocation of capital investment by firms, and
that both taxes only interact with the residence-based capital tax through income
effects. Endogenizing the distribution of qualifications does not change this logic.
Analytically we can use the tax definitions given in (1) and the slope of the factor-
price frontier (3) in the first-order conditions of ¢{ and ¢¥ to obtain ¢{ = 0 in the

Nash equilibrium using similar steps to those in the proof of Proposition 1.

Indicating total savings in the domestic economy by S% = fq s5 ¢ (g, a;) dg and
total savings abroad by $7 = fq s! ¢ (¢, a;) dg, the nationally optimal level of infor-

mation transmission is given by the first-order condition

(9W dv; i
*N/ u ¢ (q,a;) dg + i.Ni/uigqﬁ(q,ai)d
i q
9 dS: 9 dS:
N, . J N, . J < 0. 1
+ ’/qv’aaidAidQ+ ’/qu’aaidAidq—O (19)

The critical difference between (15d) and (19) is in the last two terms of (19)

and the term dg;/d);. Since portfolio capital invested at home enlarges the financial

sector in the economy and alters the wage structure we have

dgz r 8 j 811 S akl

. d¢ dS:
N; | (1 BN\;s? + t*wl; + 2 Rk; /N; I dq. 2
+ /q<’ ish -+ tYwl; + t5Rk;/ )aai i dq (20)

Using that ¢{ = 0 in the Nash equilibrium in the presence of wage taxation and

recalling from the analysis in the previous section that the first term in (19) plus
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the first two terms in (20) times the second term in (19) are identical equal to zero

we can rewrite (19) as

. dSt

(9)\1 ld)\l q aai
ds: ;
+ N /(tzR)\jsf + tPwl;) % dq/uig ¢ (q,a;) dg <0. (21)
d)\l q aai q

where we used the property that dS; /d)\; is independent of ¢. Since the marginal
utility of the public good is independent of ¢ we can substitute out fq uig ¢ (g, a:) dg
for wig [, ¢ (g, a:) dg = u;y in (21) to obtain

oW, ds; 0 ds; : 0%
- = Ni—~ i+ Ui Ni—Fuig [ Ni (17 RAs] + twl;
2y i /q(v +u)8ai dg + d)\iug/q (ti RAjs! + 6 wl;) P, dq

ds: ,
(2 q (2
A B

The total effect of a change in the information policy on welfare can be decomposed
into two effects: first, the effect on domestically invested financial capital (A).
Second, the effect of aggregated financial capital on the wage structure (B). Let us

discuss both effects in turn.

(A): The effect of a change in the information policy on aggregate savings can be
calculated as follows: using the Slutzky decomposition it follows from the individual
optimization problem (7) that

85§~ - 852 8p§~ - 85§~

. Ost
~(e—s)) a—M> (s~ B). (23)

H
where pi = (1 +p;) A + (1 + R)(1 — A;) denotes the effective price of savings, M full
income in period 2, and 85§. / 8p§~ |gr the partial derivative of Hicksian savings func-
tion. In general, the effect on individual savings is undetermined: the substitution
effect is non-negative which would imply a decrease in savings because (p; — R) < 0.
The income effect, however, is ambiguous depending on the structure of individ-
ual preferences. Hence, the level of savings might be decreasing or increasing if the
effective return to savings increases. Aggregation over ¢ gives

ds; s’ Ost

— (e —sj) a—ﬁ) ¢ (q,a:) dq.

H
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The aggregate savings function is decreasing in the level of reporting if the Giften
paradox that might occur on the individual level does not occur on the aggregate
level. We will call this property “normality of the aggregate savings function” in
the following. This assumption is much milder than the assumption of normality
of the individual savings functions because it allows for the Giffen paradox on the

individual level if this effect will be outweighed by aggregation.*

(B): The effect of a change in the information policy on the wage structure

0¢
8ai

/ (Ui + u; + Niuig [t:R)\JSZ + t;”wll)} dq
q

can be evaluated as follows. In order to determine the sign of the above condi-
tion we have to determine the behavior of the term within brackets for different q.
Because of the assumption of first-order stochastic dominance, a larger fraction of
the population earns higher wages if a; increases. This has three effects: (i) Using
the Envelope Theorem and (7) as well as (2), it becomes straightforward to show
that utility out of the consumption of private goods and leisure is increasing in ¢,
Ov;/0q = 1;(1 —t¥) f; > 0; (49) from the separability of the utility function it follows
that du/dq = 0; (4 tax revenues Ty =: 7 R\;s) + t¥wl; can be either decreasing or

increasing in qualification:

or, . . 0Osl

ol;
g

+ i w

The effect of an increase in ¢ on labor supply is ambiguous in general and tends
to reduce savings. Hence, tax revenues need not be monotonous in qualification. This
implies that the change in public-good supply caused by a change in the qualification
structure V; fq Niuig T; 0¢/0a; dq can be either positive or negative.

From the above argument, the total effect of an increase in the qualification
structure a; is ambiguous. The intuition is that governments only have distorting
taxes available and, hence, an improved wealth structure may have an adverse effect

on factor supply that may cause an erosion of tax bases. Then, the positive effect on

4This property can either be fulfilled if either the utility functions or the wealth distribution
fulfill some regularity conditions. See Hildenbrand (1994) for a detailed analysis of these properties.
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welfare caused by an increase in disposable income erodes through reduced public-

good supply.

Consider the case B > 0 in the following, when an improvement in the qualification

structure increases welfare.

Proposition 4. With small countries and asymmetric information about portfolio
investments, countries choose not to exchange information (A, < 1) if aggregate
savings are normal and the country wins from an improvement of the qualification

structure.

Proposition 4 demonstrates that strategic incentives to withhold information can be
explained by the endogeneity of the wage structure of an economy; a capital inflow
from other countries is one means to improve the sectoral structure of the economy.
Also notice that condition B > 0 is not very restrictive. It essentially boils down
to the condition that tax revenues do not decrease by too much if the qualification

structure improves.

A sufficient condition for an improvement of welfare is monotonicity of {(q) =:

Nitiig (vi +ui + (T RN ;s + tPwl;)) in ¢. From first-order stochastic dominance follows

/C(Q)% dg > /mqin{C(Q)}% dq = mqin{C(Q)}/% dg = 0, (24)

where the last equality in (24) holds since ¢ is a density function. Hence, we have

shown that OW/0O\ < 0. We summarize with Corollary 1:

Corollary 1. With small countries and asymmetric information about foreign in-
vestments, information about foreign portfolio investments will not be voluntarily
exchanged (N; < 1) if ((q) is monotonic and the aggregate savings function is nor-

mal.

Corollary 1 demonstrates that strategic incentives to withhold information exist if
the potential negative correlation between qualification and taxes paid does not
compensate the increase in private-goods utility due to an increase in qualification

on the individual level.

It is instructive to formulate an even stronger sufficient condition:
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Corollary 2. With small countries and asymmetric information about foreign in-
vestments, information about foreign portfolio investments will not voluntarily be

exchanged if tax revenues are monotonic in qualification.

In this case,

0¢ 0¢ j 0¢
oo dg = () e i RAjs; + 7 wl;) — 2
/qC(Q)E?adq /q(v +u)8adQ+/q(t’R>\]S’+t’ wl)&adQ>0 (25)
because both, (v; +u;) and (87 R\;s] + t“wl;) are monotonic (see the proof of Corol-

lary 1).

Proposition 4 together with the two corollaries have an important implication:
conclusions about the importance of strategic incentives with residence-based capital
taxation cannot be drawn from an inspection of the macroeconomic structure of the
economies alone. It is, rather, the influence of financial capital on the composition of
the sectoral structure of the economy that is of crucial importance for the evaluation
of the effects. These effects cannot be evaluated without reference to the distribution

of qualifications and the existing tax system.

To summarize, our analysis in this section has provided a discussion of informa-
tion exchange and non-cooperative tax policy in a unifying framework. We derived
conditions for a strategic use of information. Clearly, we have not found an unam-
biguous answer to the central question — the enforcement of residence-based capital
taxation — from a model that is designed to encompass both the case in which in-
formation exchange is beneficial, in which it is almost certainly desirable, and the
case in which tax revenues are increasing in the qualification structure, in which the
opposite is almost certainly true. It has not been within the scope of the present
analysis, however, to find any unambiguous answer to the question whether govern-
ments have the necessary incentives to provide information in tax competition. In
contrast, the important point is that the question of the existence of strategic incen-
tives to withhold information cannot be answered without recourse to the sectoral

and tax structure of the economy.
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5 Conclusions

In this paper we have analyzed the strategic potential for information transmission
that may cause an enforcement problem in residence-based taxation of portfolio
capital investments. We have shown that governments do not use information as
a strategic variable in tax competition as long as country-specific policies have no
influence on equilibrium prices. Moreover, it has been shown in the present analysis
that this result is sustainable even when governments have a source-based capital
tax on domestic investment available. The overall conclusion from our model in the
first section is that governments have no incentives to set taxes or information policy

strategically in the Nash equilibrium.

A comparison of our results with the results in Bacchetta and Espinosa (1995)
reveals the economic mechanism. In the Bacchetta and Espinosa world, with an
exogenously set source-based capital tax, information transmission has no general
equilibrium effect but a tax-base effect: reducing reporting increases the stock of
real capital and hence tax revenues generated through the source-based tax. In
contrast, the institutional structure in our model of a small open economy makes
the investment decision for financial capital and the investment decision for real
capital separable. Since tax-base effects are eliminated there is no strategic room
left for information policies. Hence, the existence of tax-base effects becomes the

crucial factor for the evaluation of information policies in practice.

Whereas no problem of information transmission exists in a pure tax-competition
framework, model extensions, however, allow to discuss mechanisms that give rise
to tax-base effects. The explanations on which we have concentrated are the effects
on the wage structure caused by an expansion of the financial sector that is due
to strategic tax policy. It turns out that if these effects exist, information may no

longer be voluntarily exchanged.

This paper attempted to provided some deeper understanding of the structure of
the effects that are relevant in a world with decentralized tax setting when informa-
tion is an instrument that can be used strategically. The rich set of tax instruments

which governments endogenously determine in our setting, source-based taxes on

21



real capital, residence-based taxes on financial capital and wage taxation, depicts
an institutional design that may allow us to conclude with some implications of
the results for the prospects of international capital taxation. Our analysis proved
that the relevant economic costs which countries like Luxembourg face cannot be
attributed to a loss in real investment. In contrast, it is the welfare loss which is
directly related to the lower inflow of portfolio capital that should not be underes-
timated. Our analysis suggests that these costs hamper any agreement to establish
an exchange of information system in the absence of either economic sanctions or

compensating transfer payments.
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Appendix

Proof of Propositions 1 and 3

We will start with Proposition 1, using the results for ¢" only to prepare for the
proof of Proposition 3. By the Envelope theorem the marginal changes in individual

indirect utilities for changes in ¢, ¢{, and t] are as follows:

(9?}1' (%i w (%i ;
o1 = —v,wl;, 8—tf = v, (1 — t¥); Rw,, o = —v,, Rs].

The government budget constraint (14) can be rewritten using the slope of the

factor-price frontier given in (3) and the labor-market equilibrium condition (10):
gi = N; / (tiR(s: + \jsh) tewl;) ¢ (¢, ai) dg — t{ Rw, I¢

*N/ (&R S+)\J81)+t“’wl)¢(q, )dq—tSRwrN/lqﬁ (q,a;) dgq

= N; / (trR(st+ Njs?) + (8w — t5Rw,) ;) ¢ (g, ;) dg. (A.1)
We can differentiate (A.1) with respect to t¥, 5, and ¢7. Using the tax definitions (1)
we obtain
ds] Os! dl; ol dw
o= (114 TR 17 == (1t ’I‘R ) - = rrdl,
e (e g g~ el it
ds; __ 0s] di Ol
dt;u N (%}i ’ dt;u (%}i ’
J J ) )
ds] :_Rﬁsi7 dl; :—Ral’.
dt; ops dtr dp;

Combined use of these expressions and (A.1) shows

— Nl —t ; —t r) a6 s e ’ .
o /q ( th)\JwaM + wl; —w (Y t; Rw,) a%) ¢ (q,a:)dg, (A.2a)

Dy 9 Os? ol
— N, (RN = ), 22 | (1w — 2 Rw,) (1 — £*)Ruw,
e /q(w ML= 8w+ (18w — 1 Bwy) (1= 1) R

dy; , Os! l;
v N o T 2 w __ 48 i3 . ] )
o 1/q (R)\]sl 'R 8 — (t¥w — t{ Rw,) R@m) ¢ (q,a;)dq (A.2¢)
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Inserting (A.2) in (15b), (15¢), and (15a) gives explicit conditions for changes in
national welfare due to changes in wage and source taxes. Thus, we rewrite the

first-order conditions (15) as

W B oW,
Wl —: U}TR(I — tl ) 815;“ 5 W2 - er)\jW’

The necessary conditions for an optimum are given by OW; /0ty = 0, OW; /0t = 0,
and OW;/0tT = 0. Choose a pair {t{,t¥} such that these conditions are fulfilled. At

that point we know that W; +8 = 0 and W, + R = 0. Assume that a positive level

of public good provision is required, i.e. g; > 0 in equilibrium.

Proposition 1 is proved using only the first-order conditions for the wage tax
and the source-based capital tax. We can combine the relevant modified first-order
conditions in (A.3) to obtain

W, +8 = — /(tf l; ww. R)$(q,a;) de/uig ¢(e,a;)de. (A.4)

q q

Recalling that some tax revenue must be raised in equilibrium from the government
budget constraint (14), a positive rate of the source-based capital tax ¢§ > 0 would
imply W) + S = 0. Condition (A.4) can only be fulfilled if {f = 0 is already a
consequence of utility maximization because l;, R, w, and w,, are positive. Hence,
we can conclude that ¢ > 0 and ¢; = 0 in the Nash equilibrium, which completes
the proof of Proposition 1. Notice that both residence-based capital taxation and

information exchange are not needed to derive the result.

To prove Proposition 3 we use the result that countries choose to use the
source-based capital tax, ¢t* = 0, from Proposition 1 and provide information from
Proposition 2, A; = 1. It is now straightforward to combine W, + Ry = 0 and solve
the resulting expression for the optimal tax rates

o 1)
1= — Qi O0pi) pw (A5)

' ds!  9s) i
R (wr B + (9,0i>

In order to complete the proof of Proposition 3 note that source and residence-based

capital taxes are identical in a closed economy. Hence, t; = 0 is compatible with the
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optimum of a closed economy. Market integration does not change this logic. A cen-
tral planner who is restricted to use the same instruments as the national authorities
but can coordinate their use can reach the optimum by restricting the set of tax
instruments to only a residence based capital tax and a wage tax, which is an im-
mediate consequence of the production-efficiency theorem. Hence, the decentralized

solution is compatible with efficiency. U]

25



References

Alworth, J. (1998) ‘Taxation and integrated financial markets: The challenges of
derivatives and other financial innovations.” International Tax and Public Fi-

nance 5, 507-534

Bacchetta, P., and M.P. Espinosa (1995) ‘Information sharing and tax competition

among governments.” Journal of International Economics 39, 103-121

Bucovetsky, S., and J. Wilson (1991) ‘Tax competition with two tax instruments.’

Regional Science and Urban Economics 21, 333-350

Diamond, D, and P. Dybvig (1983) ‘Bank runs, deposit insurance and liquidity.’
Journal of Political Fconomy 91, 401-419

European Commission (1998) ‘Proposal for a council directive to ensure a minimum
of effective taxation of savings income in the form of interest payments within

the community.” COM(1998) 295

Hildenbrand, W. (1994) Market demand: theory and empirical evidence (Princeton:

Princeton University Press)

Huizinga, H., and S.B. Nielsen (2000) Withholding tazes or information exchange:
how to tax international interest flows working paper (Copenhagen Business

School: Economic Policy Research Unit)
Keen, M., and D. Wildasin (2000) ‘Pareto efficiency in international taxation.” mimeo

Razin, A., and E. Sadka (1991) ‘International tax competition and gains from tax

harmonization.” Feconomics Letters 37, 69-76

Slemrod, J. (1990) ‘Tax havens, tax bargaining and tax addresses: The effects of tax-
ation on the spatial allocation of capital.” In Reforming capital income tazation,

ed. H. Siebert (Tiibingen: Mohr) pp. 23-43

Tanzi, V. (1995) Tazation in an integrated world (Washington D.C.: The Brookings

Institution)

26



