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Abstract

We analyze tax competition between large and asymmetric countries and
derive conditions under which countries assist foreign authorities in collecting
tax revenues via information exchange. It turns out that voluntary exchange
of information is a Nash equilibrium between asymmetric countries, resulting
in an efficient use of taxes by governments. However, this equilibrium is
not unique and the structure of the resulting equilibrium—selection problem
depends on the relative size of countries. Our model gives an explanation
for the empirical observation that especially smaller countries are reluctant to
co—ordinate on the full-information equilibrium, whereas countries of similar
size can solve the information problem.
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1 Introduction

Globalization and the removal of barriers to the free movement of capital have
promoted economic development, yet at the same time they have increased the
scope for tax avoidance and tax evasion. The fears that taxes on mobile capital are
not sustainable are particularly strong in the European Union, where many of the
obstacles to capital market integration have been eliminated as part of the internal
market program and transaction costs of foreign investment are further reduced
in the monetary union. Inspired by the example of the United States where a
system of information exchange between states is in place, the European Commission
recently proposed a council directive intended to establish a comprehensive system
of information exchange on interest payments paid to individuals in Europe. The

purpose is to make residence—based taxation of savings income sustainable.

The objective of this paper is to explore whether such agreements are politically
feasible in an economic union in the sense that voluntary exchange of information
(7) is a Nash equilibrium and (ii) leads to a Pareto improvement in each coun-
try compared to a situation without information exchange. Whenever a country is
large, a shortfall of domestic savings drives up the world interest rate and ‘crowds
out’ domestic investment, even under the assumption used in most work on interna-
tional tax competition that portfolio investment is made through a financial market
on which a single rate of return can be obtained.! Conflicts of interests may then
arise because each country will be tempted to set its policy so as to take advan-
tage of market power, at least so long as it can ignore any threat of retaliation by
other countries. Several authors have focused on country size as one determinant
of diverging interests (Bucovetsky 1991, Wilson 1991, Kanbur and Keen 1993). A

central result, obtained for both capital and commodity taxation, is that the smaller

IThe present paper also assumes perfect capital-market integration, which seems to be reason-
able in Europe after the establishment of the monetary union. The tests by Bayoumi and Rose
(1993) (for the United Kingdom), Sinn (1992) (for the United States on 1950s data) and Helliwell
and McKitrick (1999) (for the Canadian provinces) show that savings and investment are uncor-
related within jurisdictions, suggesting that exchange rate variability may be the cause for the
high savings—investment correlations across countries found by Feldstein and Horioka (1980) in the
post—1973 period. Feldstein (1994) concludes ‘A monetary union would cause member countries

to lose their ability to use financial policies to affect domestic investment rates [...]".



of two countries has the higher per capita utility in the Nash equilibrium because it

perceives a higher tax base elasticity and undercuts its larger trading partner.

We introduce differences in country size in an adapted version of Bucovetsky and
Wilson’s (1991) model, where savings and labor supply decisions are endogenous.
The level of information exchange as well as tax rates are strategic variables in the
model; and governments use a source tax on the capital invested, wage taxation
and a residence-based tax on savings to pay for the costs of national public goods.?
Since we allow countries to posses market power, the home supply of capital and
labor should react to changes in the home country’s information policy — foreign
investors tend to increase savings when the information policy of the home govern-
ment is relaxed. The above observations seem to suggest that it is profitable for each
country to reduce the level of information exchange unilaterally, since the tendency
of the world interest rate to decrease will increase both output and the income of
the immobile factor labor in the home country. Thus, the standard ‘race to the
bottom’ intuition would suggest that the result is to restrict information exchange
and to strategically reduce tax rates on capital income. However, there has been
no formal analysis of this issue in the previous literature. Contrary to conventional
wisdom, we show that governments will adjust taxes as to exactly offset the general
equilibrium effects of a variation in information exchange, even when countries differ
in size. There exists a Nash equilibrium where governments have no incentive to use

information strategically.

Moreover, the model also yields the conclusion of Bucovetsky (1991) and Wilson
(1991) that there exists a Nash equilibrium where countries choose not to provide
information. Then, the larger of two countries always has a comparative disadvan-
tage and the globally efficient allocation is not an equilibrium. In line with Binmore
(1998) and Cooter (2000) we will call a problem structure where the globally efficient
solution is not an equilibrium a co—operation problem. A problem structure where
the globally efficient solution is an equilibrium but this equilibrium is not unique
will be called co—ordination problem in the following. The distinction between co—

operation and co—ordination changes the perception of the problem. Co—ordination

2We abstain from analyzing taxes on savings other than on a residence basis. In a companion
paper, Eggert, Kolmar and Tulkens (2001) focus on the interaction between residence and source—
based taxes on income from savings. One core result is that governments are not able to collect

tax revenue from source-based taxation of savings with perfect capital mobility.



problems differ from co-operation problems with respect to their political conse-
quences. Technically, co-operation problems can only be solved by a change in the
institutional structure that makes the Pareto-optimum an equilibrium.? The result-
ing mechanism-design problem implies the strengthening of a centralized authority.
Co-operation rules have to be promulgated and deviations from these rules have to

be sufficiently and credibly punished by a central authority.

The need for institutional change is weaker for co-ordination problems because
the efficient policies are an equilibrium, even in the absence of a supra-national au-
thority. Then, the equilibrium-selection problem can, for example, be solved by the
creation of a round table. We show that the structure of the equilibrium—selection
problem depends on the relative size of the countries. The results suggest that the
creation of a round table is sufficient when countries are rather homogeneous, but it
is not when countries are heterogeneous. The reason is that an infinitely small coun-
try would lose from a co-ordination on the full-information equilibrium. However,
the equilibrium with full exchange of information will still dominate the equilibrium
where governments choose not to provide information according to the potential
Pareto criterion, implying that a large country can compensate a smaller country

by a voluntary transfer of resources.

Our results provide a possible explanation for two empirical puzzle why especially
small countries like Luxembourg or Switzerland are reluctant to the introduction of
an information-exchange system. The larger country does not voluntarily grant the
transfer payments which are necessary to make the potential Pareto improvement an
actual Pareto improvement once the new equilibrium is reached. Hence, whether it is
possible to solve the equilibrium-selection problem or not depends on the credibility
of the larger country’s transfer payments, which are only sustainable if a central

authority credibly enforces information exchange.

Our result that the smaller of two otherwise identical countries is more reluctant
to establish an exchange-of-information system is akin to the conjecture of Bacchetta
and Espinosa (1995, p. 117) in their conclusions and to the results in Bacchetta and
Espinosa (2000) and Huizinga and Nielsen (2001), except for the point that the
persistence of an equilibrium where countries choose to withhold information is ob-

tained in the presence of perfect capital mobility when the level of portfolio capital

3E.g. by implementing Pigouvian subsidies as in Wildasin (1988) or (implicit) transfer payments
through tax provisions as in Homburg (1999) and Keen and Wildasin (2000).



invested domestically cannot explain private income or tax revenue. Huizinga and
Nielsen (2001) characterize information exchange equilibria (among many others)
when profit income of domestic banks accrues to domestic residents. Bacchetta and
Espinosa (2000) focus on the trade-off between tax base effects and tax-export ef-
fects. In contrast to both papers, we do not assume that the information-exchange
policy of a country has a direct effect on the budget of residents or the public.
Instead, we obtain our results in a setting where fiscal policy is able to manipu-
late world prices. The results we obtain are, thus, complementary to the existing

arguments.

The plan of the paper is as follows. After the model description in Section 2, we
examine Nash equilibria with information exchange in Section 3. Tax competition
without information exchange is then investigated in Section 4. Section 5 gives our

concluding remarks.

2 The model

Our analysis employs the two—period model of asymmetric capital tax competition
from Bucovetsky and Wilson (1991), adapted to incorporate both country specific
asymmetries in the tradition of Bucovetsky (1991), Wilson (1991) and strategic use of
information exchange policies. Consider two countries, ¢, 7, which are linked through
international capital mobility. Countries are identical in per—capita endowments,
technologies and preferences, but not in population size. Each of the two countries

has a fixed number of internationally immobile consumers.

Let us denote world population by N = N; + N;. Then, n, = N;/N gives the
relative population size of country 7 with n; = 1 — n;. Individuals in each country
supply labor and capital. The time structure of the model is as follows. At the
beginning of a first period governments choose and credibly commit to future tax
rates non—cooperatively, and consumers receive an endowment. The endowment
can either be consumed or invested. In a second period, consumers make their labor

supply decision and firms produce using labor and capital as inputs.

Governments, institutions and the structure of information: Individuals

in country ¢ can invest their savings in either the country of residence or abroad. The



national authority (government in the following) in each country uses a residence-
based tax on capital income, t], a source-based tax on domestic real investment, ¢;,
and a tax on wage income, ¢}, to meet a public budget constraint. Let us denote
by R,w; the world return on capital and the gross wage rate, respectively. It is
convenient to denote by r; the gross rate of return for a firm, by p; the net of tax
rate of interest on individual savings and the net of tax wage rate in country i

by w;. With this convention the three taxes can alternatively be expressed in terms

of wedges:
t?=r,—R source—based capital tax,
ti =R—p; residence—based capital tax,
t = w; — w; wage tax. (1)

In order to enforce the different tax instruments each government needs information
about wage incomes, savings, and capital investments. We assume that the legal
system is such that a government in country i can verify the capital stock invested,
the wage income earned, and the savings invested in country ¢, but not the savings
invested in country j. Hence, the wage tax as well as the source-based capital tax can
be perfectly enforced without the help of the foreign country, whereas the residence—
based tax on savings can only be enforced if the foreign country j truthfully reports
the amount of savings residents of country 7 invest in country j.* If reporting is
incomplete, capital income is composed of taxed and untaxed income. In order
to provide a tractable framework which incorporates endogenous factor supply of
residents and the information problem we assume that governments strategically

decide about the fraction A; € [0, 1] of foreign savings they report.

Firms: Firms in both countries produce a homogeneous consumption good whose
price is normalized to unity. In order to have a clear notation, let us denote func-
tional arguments by parentheses in the following. The production function f (ki, lf)
exhibits constant returns to scale and relates per-capita output of the consumption

good to the per-capita level of (real) capital investment, k;, and per capita labor

4We neglect the costs of the collection of information about individuals’ savings decisions by tax
authorities. It is important to note, however, that once this information is collected the marginal
costs of information provision are almost equal to zero, as for most data bases. More importantly
there is no cost differential between the provision of information to a foreign or a domestic tax

authority.



employed, 1¢.° Using the tax definitions (1), the zero—profit condition of a firm in
country ¢ is f (k;, I{) —w; I¢ —r; k; = 0, from which we obtain the following first-order

conditions for profit maximization
fki <k17l:l) =Ty and fl‘.i (k:zal;l) = w;y, (2)

where we denote derivatives by subscripts. Differentiating the zero—profit condition
and using (2) gives the slope of the factor—price frontier for changes in the gross

return to capital as

(ks /1)
Wiy = —% <0 and Wipy = B > 0. (3)

Households: In the two-period model, consumers receive an endowment e; and
determine savings in the first and labor supply in the second period to maximize
lifetime utility subject to their budget constraints. Denote by ¢;1, ¢;o per—capita pri-
vate consumption in the first and second period, by [; labor supply, and by g; the
consumption level of a publicly provided (private) good of a consumer in country 4.
The utility function w (¢;1, ¢, ;) + @ (g;) is assumed to be twice continuously differ-
entiable and strictly quasi-concave. The first-period budget constraint of a consumer

in country ¢ can be written as
Ci1 =€ —§ — 5 i # 7, (4)

where s¢ gives the level of savings residents invest domestically and sf denotes savings
that are invested abroad. In the second period consumers receive wage income and
the principal plus interest income. Using the tax definitions (1), the second-period

budget constraint is
ciz = wili + [L+ pi] [si + Ajs!] + [1+ BI[1 = A 5. ()

The first term on the right-hand in (5) is net labor income. The second and third

term denote the effective return on savings. It is composed of domestic and taxed
J

savings, s!, and savings that are invested in the foreign country, s/, of which a

5To derive this per capita formulation, let F (K;, L¢) denote the production function in levels.

Dividing through by the population size of country ¢ and using small letters for per capita terms
gives f (kl-,lf).



fraction \; is taxed and a fraction [1 — \;] is not taxed. Inserting (4) and (5) into

the utility function gives the objective function of a resident in country ¢ as
u <€ —s;—sl, wili + [L+pi] [si+ Ajst] + [T+ R [1 = )] o, li) +a(g). (6)

Residents choose the level of s, sz and [;, taking as given the level of the publicly
provided good, in order to maximize utility. Let us assume that e; is sufficiently large
to ensure that consumers do not take out loans, hence s! and sg are non-negative,
st > 0and s} > 0. The first-order conditions of the individual maximization problem

can be written as follows:

Ueq

(si) : L+pi < u (7a)
(s) : N+ pl 1= N[+ R < 22 (7b)
(1) - —Ww; = 50[ : (7c)

The interpretation of the first-order condition (7a) is that the marginal rate of sub-
stitution between second- and first-period consumption, .1 /u., should be equal to
the net interest factor if a household decides to invest domestically. When, however,
savings are invested abroad then the household additionally takes into account the
undeclared part of capital income (7b). Condition (7c) states that the marginal rate
of substitution between consumption and leisure equals the net wage rate. A short
inspection of (7) 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 when ¢; > 0 and A\; < 1. Let us assume
for convenience that this property holds as well for the case of indifference. These

observations lead to the following Lemma:

Lemma 1. For all t; € [0,1] and \; € [0,1], i = 0 and s] is implicitly given by
AU+ pi] + L= N1+ Bl = ue, fue,

To pinpoint the problem of information exchange in international taxation Lemma 1
shows that consumers prefer to invest abroad in order to avoid taxation. Ensuring
that tax bases are highly intertwined between countries makes the problem of infor-
mation exchange most severe. The solution of the household optimization problem

gives rise to the savings function and to the labor supply function denoted as

Sg (wia Pis R7 A]) =€—-Ca (whph R7 )‘j) and lz (Wi, Pis R7 )‘]) . (8)



We may then insert (8) into the direct utility function to obtain the indirect utility
function 0 := v (w;, pi, R, \;) + @ (g;)-

Market equilibrium: Using the taxes introduced in (1) we can define a market
equilibrium for a given tax and information policy as a vector of {w;, p;, 7, \i, gi }

and {w;, p;,rj, Aj, g; } such that firms maximize profits, households maximize utility,

(1) labor markets clear,

=1 and 1§ =1, (9)
(77) the capital market clears,
n; [k:i—sﬁ—sﬂ +n; [k:j—s?—sﬂ =0, n; +n; =1, (10)

(#7) and the market for the consumption good clears,
n; |:C7;2 — fz (]CZ, lfl)] + le |:Cj2 — fj (k}j, l?)} = 0, n; + nj = 1. (11)

Denoting savings of a resident in country 7 by s; = s! + s we can rewrite capital

market—clearing (10) as
n; [ki—si]+nj [/{ZJ —Sj] :nimi—i-njmj :O, n,;—l—nj = 1, (12)

where the difference between national investment and national savings in (12) is
measured by the capital-account balance, m; := k; — s;. It follows from Walras’ law
that we can restrict attention to market—clearing conditions (7), (i¢) and leave the
market—clearing condition for the consumption good (zii) implicitly satisfied.

Political equilibrium: Denote by © = {z;,x;} = {t], ], ", \i, g;, 1}, 5,17, A, 95}
the vector of policy instruments for both countries. At the beginning of period 1
the government in country ¢ maximizes indirect utility © (z) subject to (2), (7), (9),

(10), the zero—profit condition, and a per—capita revenue requirement

=17 [si4+ A sl] + [t — & wy] L, (13)



using {z;} taking {z;} as given. Notice that we used (3) to substitute out for k;
in the last line of (13). A Nash equilibrium of this game is a vector of policies

N = {z}Y,z}'} such that

{2} eargmax v (z;,2]) st gi=1 [si+ A S]] 7L+ ks,

{e)} cargmax v (2, 2;) st g =1 [s]+ AN S+ L+ k.

It proves to be useful throughout the paper to analyze tax rates for a given level
of information exchange first. Then we determine the optimal information policies
given these tax rates. We may now use 0 := v (z;) + @ (g;) and (13) to obtain the

Lagrangean for the government in country ¢ as
Li=v (@) +0(g) + i | st (@) + Ny sl (@) + [ = 6 wielra)) (@) = gi] - (14)

where p; denotes the Lagrange multiplier on the revenue constraint. An analogous
Lagrangean can be formed for country j. To derive the first-order conditions re-
call v, = (;l; and v;, = (; s; from Roy’s identity, where (; := 0v;/0e captures the
marginal utility of private income. Then apply the tax definitions given in (1) and

use the slope of the factor—price frontier (3) to obtain

Low = —Cli + [zi [1 = twiey Rew ] + i [lipRew + Ly [wir Rew — 1]]

4 [sipRup + s [wieBey = 1]] | = miGiRyw =0, (15a)
Lag = Gliwir + i [0 [l Res + Liwiy [L+ Rs]] = 1 [wiy + iy [1+ Ryg]]

F [sipRes + sty [14 Reg]] | = miGiRes = 0, (15b)
Lo = Glidy wir + i [ [lip [Rey = 1] + liwie By = 1 [E10im Bay + w3e\]

H [sip [Rp = 1] + siwwin By ] | = mic; [Ryy = X)) =0, (15¢)

ﬁ)\i = W [ai [lzp + liwwir] - tflzwzrr + t:>\j [Sip + Siwwir]] R)\-

7

— mGi Ry, E 0, (15(1)

Ly, = tg, — pi =0, (15¢)

where «o; = [t — t{ w;] can be interpreted as the tax burden placed on labor in-
come. From condition (15e) follows that the government trades the marginal utility
of the publicly provided good with the value of the Lagrange multiplier, which mea-
sures the marginal resource costs of public funds. The equilibrium value of pu; is
given by the solution of (15a)—(15c), which characterize government choice of taxes.

Condition (15d) characterizes the optimal degree of information exchange from the

9



perspective of country i. Inspection of (15d) shows that information can be volun-
tarily exchanged if £), > 0 at \; = 1, whereas information may not be exchanged
at all if £, <0 at \; = 0. As a first observation we can decompose the first-order

conditions (15) into tax-base and terms-of-trade effects,

Ly = LQ|m¢=O +miGivi(q) Ry, q € {:}, (16)

where v;(¢) is a parameter depending on ¢, which is determined endogenously by the
solution of (15). From (16), the general first-order conditions (15) can be decom-
posed into the first—order conditions that hold in the case of a symmetric equilibrium
plus a capital-account balance effect. Recalling that we allow countries to influence
equilibrium prices but assume that countries are identical except for differences in
population size clarifies that each country’s net capital exports are zero if govern-
ment use of taxes is efficient. This property will be useful when we characterize
the efficiency properties of the Nash equilibrium and the incentives for information
exchange in the following sections. We will next derive the responses of the world
return to capital R resulting from changes in tax and information policies. For this

purpose rewrite the capital-market equilibrium condition (12) as
b(x) :=n;m; (z)+[1 —n;]m; (x) =0, 0<mn; <IL. (17)
The implicit-function theorem implies that
R,=——2  qe{x} (18)

Differentiating (17) with respect to ¥, ¢/, ¢; and \; yields

(A A )

bip = =1 [Siw + liw wir] bes = — wip b + 1y L Wi,
bt;ﬁ =Ny [Sip + lipwir] ) b)\i - [1 - nz] [Sin + lj)\i ij] )
bR = btf - bt: + [1 — nz] [bt; — bt;] (19)

It will prove helpful to employ compensated rather than Marshallian demand and

supply functions of the individuals. Denote compensated functions by a super-

script ¢. The derivatives of the compensated demand functions, sj, = —sf)\j and
l§,, are always positive. Assuming that leisure and first-period consumption are
Hicksian substitutes we find that s, and [f, = —If, are both negative. We may
then define

¢; = — [lfp — (si/)) I5,] > 0 and ;= [sfp — (s:/l;) s5,] > 0.

10



Using these definitions and the factor—price frontier (3) we get the following Slutsky

decomposition:

lilip — Siliw = —lz gbl +m; s (20&)

w?

lisip — 8iSiw = i s + my 55, (20D)

3 The information problem

As a preliminary step we will first characterize the tax structure chosen by gov-
ernments under the assumption that information is completely and voluntarily ex-
changed (Section 3.1). Using this tax structure, we then analyze the Nash equilibria
for endogenous information policies in a second step and we show that full infor-
mation exchange is in fact a Nash-equilibrium of the game (Section 3.2). However,
this equilibrium need not be unique and we will therefore move on to characterize

an equilibrium with no information exchange at all in Section 4.

3.1 Nationally and globally efficient tax rates

Consider the case where each government chooses the tax instruments {¢;, ¢/, ¢} to

1771 7

maximize utility of consumers, taking the vector {t;?, i, té"} determined by the other

country and A; = 1 as given.

Lemma 2. The Nash equilibrium of large countries that differ in population size
has the tax structure tjv; = t'¢; and t; = 0 at \; = 1, i.e. compensated labor
and capital supply s reduced in the same proportion. This tax structure is globally

efficient given the available taxes.

Proof. See the Appendix.

Only the residence-based tax on capital and the wage tax are used if information
is exchanged, t7 > 0 and ¢} > 0 and the presence of both taxes eliminates any
tendency for governments in tax competition to distort the resource allocation. The
basic argument may be outlined as follows. With complete information exchange,
a government has the set of taxes available to effectively control the consumption
decisions of residents. It then follows as an application of the Diamond and Mirrlees

(1971) production efficiency theorem to international taxation that governments

11



choose not to use the specific tax on domestic capital investment, since this tax
creates a production distortion. The second-best equilibrium can be reached because
the tax bases of countries are not strategically linked when residence—based capital
taxation is sustainable and no constraints on wage taxation exist. The above result
has been emphasized in most previous work (Among the references would be Razin
and Sadka (1991) and Gordon and Bovenberg (1996)). However, it would be a
premature conjecture to conclude that we should not expect to observe a positive tax
on capital investment in an optimal taxation framework. By extending the identical-
country analysis of Bucovetsky and Wilson (1991) to asymmetric countries it can
be shown that the source-based capital tax is used in the absence of the wage tax.
This result is even obtained in a small open economy where governments perceive
the elasticity of the source-based capital tax to be infinitely elastic. Moreover,
the combined use of a source-based capital tax and a residence-based capital tax
eliminates any tendency of governments to under-provide public goods in capital
tax competition.® We will discuss the implications of Lemma 2 and the Bucovetsky

and Wilson (1991, Section 4) result in the subsequent Section.

3.2 Information policies

Having characterized the tax structure we will now turn to the question whether
countries may voluntarily exchange information. Our discussion following (16) clar-
ified that the total effect of a change in the information policy on the Lagrangean
can be decomposed into the effect of information exchange on the interest factor,
R,,, and tax-base effects. A short inspection shows that there are tax-base effects
in (15d) which stem from price changes, an observation that will be crucial for the

determination of optimal information policies.

Proposition 1. With large countries differing in population size there exists a Nash

equilibrium in which information is completely and voluntarily exchanged.

6A detailed derivation of these results is available from the authors.

12



Proof. We use the Slutsky equation (20) to substitute out for s;,, l;, in the first-order

condition (15d) to obtain a modified first—order condition

m;(;

+ 1] [wir (¢ + milio] = Bwir] — 7 [milis + &3] | Ry, Z 0.

)

i [t%j (Vi — mySiw] — 1
(21)

Assume the other country chooses A\; = 1. Inserting the condition for government
choice of taxes (A.1b) from the Appendix in (21) shows that the terms in brackets
in condition (21) vanish. Since using (A.1b) in (21) leads to £,, = 0V \; € [0, 1],
a reduction in \; is unprofitable for country ¢ when the government sets taxes op-
timally. Full exchange of information, A; = 1, constitutes a Nash equilibrium as

required by the Proposition. [

Proposition 1 shows that voluntary information exchange is a Nash equilibrium.
In the following we will develop the intuition for this finding in more detail. (i) First,
it is not surprising that direct tax—base effects are absent in (21), since the allocation
of real capital is independent of \; in the presence of an efficient international capital
market which allocates savings to the country where the effective return is highest.
(i7) Second, a decrease in \; leads to a change in the marginal conditions in the
other country j and tends to increase foreign savings, thereby reducing the world

interest rate to maintain zero profits in production.

The fact that a country can reduce the interest rate via a more relaxed in-
formation policy seems to distort the incentive of the capital importer to provide
information to foreign tax authorities. This is the conventional ‘race to the bottom’
intuition that we mentioned in the beginning of the paper. However, the argument
cannot be complete since, (iii) third, the government will adjust the tax structure to
accommodate to the change in equilibrium prices according to condition (A.1b) in
the Appendix. Hence, the second effect is exactly offset by the third. This puzzling
observation is explained by observing from Lemma 2 that the government in coun-
try ¢, at A\; = 1, is able to maintain the second-best optimal gap between marginal
rates of substitution and marginal rates of transformation in tax competition for

any information policy it may choose.

Withholding information by country i can have an effect on the excess burden

of the tax system in this country only in two cases. First, if taxes are assumed to

13



be exogenous, which is not the case in our model. Second, if competitive forces
between countries are relevant, which is also not the case, from Lemma 2, since the
nationally optimal tax structure is also globally optimal (from the viewpoint of the
whole world). We may then conclude that a change in, say, A; has no effect on
welfare in country ¢, given the trading partner provides information, A; = 1. The

result in Proposition 1 is more general than the above analysis suggests.

It can be shown that the Proposition continues to hold when the wage tax is
absent. Then, governments will choose to employ the source-based capital tax and
the residence-based capital tax. Moreover, tax competition does not cause any
additional distortions in this scenario (see Bucovetsky and Wilson (1991, Section
4)). Hence, all the prerequisites described above are fulfilled and we may conclude
that full exchange of information is also a Nash equilibrium when the wage tax is not
available at the margin, say, because of political constraints.” The case of restricted
wage taxation is interesting to list here since we observe both information exchange

and positive source-based capital taxes in equilibrium.

4 A co-operation or a co-ordination problem?

The above discussion suggests that under the standard assumptions made in the tax
competition literature information exchange is possible in order to enforce residence-
based taxation of financial capital. Governments do not treat the provision of infor-
mation to other countries as a cost when a residence-based capital tax is in the set
of available tax instruments, even in the presence of size asymmetries. The problem
of information exchange thus has a different structure compared to the standard
tax competition problem. If information exchange does not create a co—operation
problem, it may either generate no problem at all (if the equilibria of the last Section
are unique) or a co-ordination problem (if other equilibria exist). We will show in
this Section that the latter is the case.

4.1 Tax structures

As a first observation note that no information transmission by the foreign govern-

ment (A; = 0) is equivalent to the non-availability of the residence-based tax for the

7A detailed derivation is available from the authors.

14



domestic government (7 = 0). We can therefore derive optimal tax structures for
the case that at most the source-based tax on capital and the wage tax are avail-
able and then continue to show that (15d) is smaller or equal to zero at that point,
implying that the home country will have no incentive to provide information. Let
us first derive the optimal tax structures in the absence of a residence-based capital
tax (i.e. for \; = 0).

Lemma 3. If source-based capital tazation, t;, and wage tazation, ty, are both
available, whereas residence-based capital taxes (t} = 0) are not, the tax structure in
the Nash equilibrium between countries that differ in population size is characterized
by t; 1 [niwiy [mili + &3] + 1 [br — niliwie]] = ng [mg Gl + 6005 [my L, + ¢5]). - The

Nash equilibrium in both taxes t; and t}’ is inefficient.

Proof. See the Appendix.

4.2 Information exchange

By the equivalence of no information exchange and the non-availability of a residence
tax we can now answer the question whether A\; = A\; = 0 is in fact a Nash equi-
librium. First, use (17) and (20) to substitute out for s;, and {, in condition (15d).
Use (19) to substitute out for R,,. This allows us to write the condition for the

government choice of information exchange as:

1-— n;
i= i VR

To determine the incentives for a country to exchange information recall that the
Lagrange multiplier p; > 0 measures the marginal utility of the publicly provided
good. Using the tax structure given in Lemma 3 to substitute out for ¢}” we obtain
from (22):

1— m; s
Ly, =T [Sjp + ljpwjr] it (23)

1

A;j=0 n;

Recall w;, < 0 and that p; = R in the absence of residence-based capital taxation. It
is then clear that s;,+41;,w;» > 0 when the effect of a change in the return to capital
on compensated factor supply functions outweighs the income effects. Notice that
this assumption is much weaker than the assumption that factor supply functions

are not backward-bending. Using L, =0 < 0 we may state:
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Proposition 2. Assume that sj, + lj,w;, > 0. Then, \; = X\; = 0 is a Nash

equilibrium of the tax competition game if t; > 0.

In order to gain insight into the intuition for and implication of Proposition 2
consider the special case where the share of country j in the overall population
approaches one. We then obtain from (A.3) in the Appendix that the small country ¢
chooses not to tax capital when the residence-based tax is absent, whereas the large

country j chooses to use capital taxation:

Wiy £tiu t'=0,n;—0 + ﬁtf t'=0,n;—0 = O <~ _lZ tf Wiy i = 0 = t;LU > 0 A tf = 07
(24a)
Wiy Ly +/Jt; :O@tjqu—t;?’@:o:>t;-“>0/\t§>0.
t”:07n]~~>1 t;zo,njﬂl

(24b)

We have that t; < ¢] implying that per capita imports in the small country are m; > 0
from the optimal factor-pricing condition for capital in (2). However, m; approaches
zero and the tax bases of the capital taxes ¢; and t} coincide since s; approaches k;
in the large country j. For the small country ¢ this implies that the utility level with
full exchange of information can always be obtained. However, for \; < 1, this is
not optimal for country i from (24), since m; is non-zero. By a revealed-preference
argument the welfare level of an infinitesimal small country must then be higher
when country j does not provide information, A\; = 0. Hence, there must be a
critical level of n; where the small country has the same utility in the information
exchange and the no-information exchange equilibrium. In contrast it is clear that
the large country under-provides the public good and at the same time loses tax
revenue in the no—information exchange equilibrium. It is important to note that
the critical size n; defines a borderline. For all n; € [n;, 1 — n;] the full-information
exchange and the no-information exchange equilibria can be ranked according to
the Pareto-criterion: both countries prefer to co-ordinate on the full information
exchange equilibrium. This result, however, is not obtained when n; < n;. Then the
smaller country prefers the no-information exchange equilibrium, whereas the larger
country prefers the full-information exchange equilibrium. However, it is clear that
equilibria can be ranked according to the potential Pareto criterion since the only
systematic source of inefficiency in the model are differences in source-based capital
taxation. Hence, the sum of both countries utilities with A\; = A\; = 1 is larger than

the sum of utilities in cases where \; = A\; = 0.
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What are the policy implications of the results of this paper? (i) First, the
equilibrium-selection problem between countries of similar size is relatively easy to
solve, since countries only have to co-ordinate their expectations on the Pareto-
dominant equilibrium. This finding rationalizes the empirical observation that
information—exchange treaties are frequently found between sufficiently homoge-

neous countries.®

(11) Second, the character of the equilibrium-selection problem differs when coun-
tries are sufficiently heterogeneous. Our model therefore provides an explanation for
the empirical observation that the agreement on information-exchange treaties is es-

pecially difficult for countries that are very different in size.”

(24i) Third, the model shows that the equilibrium-selection problem between
countries that differ substantially in size has a different character since the large
country wins from co-ordination on the full-information exchange equilibrium,
whereas a very small country loses. However, the full-information exchange equilib-
rium dominates the no—information exchange equilibrium according to the potential
Pareto criterion implying that a Pareto-improving transfer mechanism can be imple-
mented according to which the large country transfers resources to the small country
in order to compensate for the loss in utility due to the agreement on information
exchange. One explanation for the empirical persistence of the no-information ex-
change equilibrium can therefore be found in the lack of credible enforcement of such
a transfer mechanism which may be due to a lack of an agency with sufficient power

to enforce supra-lateral contracts.

8This is in line with the observation of Tanzi (1995, p. 85) that well-devised, cooperative mea-
sures of mutual tax assistance between tax administrators can be implemented by the resemblance
between the participating countries: ‘an early example of these broad agreements and one that

)

has influenced other attempts was the Nordic Mutual Assistance Treaty ...  between Denmark,
Finland, Iceland, Norway and Sweden. These countries can be considered to be sufficiently homo-
geneous (see Sgrensen (2000) and Richter (2001)) and support our result that the resulting policy
game has the structure of a co—ordination problem where equilibria can be Pareto ranked.

9 An example of such a multilateral initiative is the Multilateral Convention on Mutual Adminis-
trative Assistance in Tax Matters of 1988, which came into force in 1995. This initiative, however,

has not been embraced by many countries.
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5 Conclusions

Our analysis has shown that asymmetric information about foreign investments does
not create a co-operation problem in the standard model of asymmetric tax compe-
tition that is accepted in the literature (Among the references are Bucovetsky (1991)
and Wilson (1991)). We argue that the results obtained in this model give a ratio-
nal explanation for the empirical observation that smaller countries (Liechtenstein,
Luxembourg, Canal Islands etc.) are reluctant to exchange information whereas
sufficiently homogeneous countries may choose to exchange information. Volun-
tary exchange of information, which allows tax authorities to effectively implement
residence-based taxation of portfolio capital, is a Nash equilibrium. The usual ‘race
to the bottom’ intuition does not hold in this model even though countries can in-
fluence the international interest rate through a change of their information policy.
However, complete absence of information exchange can also be sustained as an

equilibrium of the game.

The structure of these results has a substantial influence on the implications
regarding the scope for residence-based taxation: if a residence-based capital tax
shall be implemented for a set of countries that differ only with respect to size, the
under-provision of information stems from an equilibrium selection problem where
countries have co-ordinated on an inefficient equilibrium.!® Such equilibria may be
long lasting because they are equilibria; national changes in the information policy
are not rational. In addition to this the no-information equilibrium is the natural
one for the countries of the European Union, for example, that started to integrate

their markets.

If the equilibria can be Pareto-ranked then the equilibrium selection problem
can be easily solved by countries because there exist strong incentives to coordi-
nate on bilateral information exchange. The examples of United States and the
Nordic Countries provide evidence that countries may indeed succeed in implement-
ing an exchange-of-information system without further centralization or agreements
on transfer payments. The mechanisms explored indicate that higher market in-

tegration, promoted by an economic and monetary union, is not a thread to fiscal

10As an application of the Folk theorem, an even stronger argument for co-ordination on the
equilibrium with information exchange would result in a repeated game under fairly weak condi-

tions.
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autonomy. Governments in rather homogeneous countries are able to overcome the
informational deficits which constitute the basic reason for the inefficiency of decen-

tralized fiscal policy.

The equilibria cannot be Pareto-ranked if size differences are large. Then, the
full-information equilibrium and the no-information equilibrium can only be ranked
according to the potential Pareto criterion. Hence, the introduction of a supra-
national transfer mechanism is possible in principle which would guarantee the
unanimous support of an information exchange system. However, the credibility
of the enforcement of transfers becomes of primary importance for the unanimous
support of residence-based capital taxation with mutual assistance in information
exchange. The model suggests that the credibility of transfer payments is of crucial
importance in order to get the support of smaller countries, which may be reluc-
tant to exchange information since it obtains a higher welfare level in the Nash
equilibrium without information exchange compared to the globally efficient equi-
librium (with information exchange). Although a Diamond and Mirrlees economy
is often considered as a benchmark case and has often been used in the previous
literature on optimal taxation, it is clarifying to briefly discuss the robustness of
our main results when assumptions are relaxed. Keen and Wildasin (2000) show
that residence-based capital taxation is a measure to eliminate fiscal competition
in relevant scenarios, even when countries do not have the same per-capita budget
requirements. We would expect that our results carry over to these cases. The argu-
ment is that the combination of tax instruments which ensures that the nationally
optimal tax structure also is globally optimal also supports a Nash equilibrium with
information exchange in the present framework. Our analysis suggests, however,
that is may not be possible to implement this equilibrium when countries are highly

asymmetric, even in a setting where information policies have no direct effects.
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Appendix

Proof of Lemma 2

Proof. To prove the first part of the Lemma we combine the first—order conditions
Ly + wip Lyw and Ly — Ly using Aj = 1 and m; = —n; /n;m; from capital market
clearing (12). Employing the Slutsky equation (20) to substitute out for s;,,l;, and

use of the derivatives of R given in (18) in the resulting expression shows

Li; A=t T Wir Loy ‘,\jzl =0«
t5 [mili 4 &) = 1] [t — mysi] — i it + 87 |wir (5 + milin] + 1; {b—R — liwirr:|:| ;
i n;
(A.la)
Ly x=1 Ly ‘,\jzl 0=
w r ml(l s 2
ti [miliw + ¢i] = 17 [0 — mysiu] — 1 + 85 [wir (@i + milis] — Bwirr ] - (A.1b)

)

Conditions (A.1) isolate those effects of the source-based capital tax that cannot be
duplicated by the wage tax, (A.la), or the residence—based capital tax, (A.1b). Since
Wi < 0, Wi > 0, 1; > 0 and ¢; > 0 both conditions (A.1) can be simultaneously
fulfilled only if #; = 0. Hence, the government in an open economy (n; < 1) chooses
not to employ the source-based capital tax in the Nash equilibrium at A\; = 1. Using
t? = 0 in either (A.la) or (A.1b) shows that a government chooses tax rates ¢\ and ¢}
such that

e

i

tihi = i+ my |6 liw + 1] si0 + (A.2)

To prove the second part of the Lemma (the implications for efficiency) recall that
there exist no reasons for factor movements between countries that differ in popu-
lation size if taxes are set efficiently. Then, tax policy replicates the benchmark of
a closed economy, n; = 1 and s; = k;, where strategic incentives are absent. Ob-
serving that ¢ = 0 and that ¢} and ¢t} as given by (A.2) are independent of country
size n; shows that government use of taxes is efficient. As an implication tax policy
replicates the closed economy benchmark. Using m; = 0 in (A.2) proves that the
government in country ¢ chooses taxes as tj1); = t’¢; at \; = 1. This completes the

proof. [
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Proof of Lemma 3

Proof. 1f only the source-based capital tax and the wage tax are in the set of available
taxes (I = 0), the tax structure in the constrained Nash equilibrium is determined
by first-order conditions (15a) and (15b). To prove the first part of the Lemma we
form w, Lyw + Ly using t7 = 0. We employ the Slutsky relationship (20) to substitute
out for s;,,1;, and the derivatives of R given in (18) in the resulting expression to

obtain

Wy Log|y_g+ Lizly_y =0

t

t3 1 [niwie [Liwmy + 0] + L [br — Lingwiey] | = ng [LGmg + € i [Liwmi + ¢4 ] .(A.3)

To prove the second part of the Lemma (the implications for efficiency) notice that
the tax structure in the Nash equilibrium given by (A.3) is a function of n;. Using
the Slutsky equation (20) and n; = 1, m; = 0 in the definition of bg [given in (19)]
shows that the tax structure (A.3) reduces to t¥¢; = t1); in the benchmark of a

closed economy where strategic incentives are absent. []
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Supplement to
Information Sharing, Multiple Nash Equilibria, and Asymmetric
Capital-Tax Competition

GLOBAL AND NATIONAL EFFICIENCY EVEN WITH A RESTRICTED SET OF TAXES

We turn to the case where each government can use both, the residence-based tax
on savings as well as the source-based tax on capital, but not the wage tax. This

case was first analyzed by Bucovetsky and Wilson (1991).

Lemma 4. Assume countries can use all tax instruments except for the wage taz.
The constrained Nash equilibrium of large countries that differ in population size
has the following tax structure: t{1; = t; (Wi 7 — wirds] at (\; = N\; = 1). The taz

structure in the Nash equilibrium is globally efficient given the available tazes.

Proof. When both capital taxes but not the wage tax are in the set of available
taxes (t' = 0), the tax structure is determined by first-order conditions (15b)
and (15¢). We form L; — L;s using ¢ = 0 and A; = 1. Next, we employ the
Slutsky equation (20) to substitute out for s;,,l;, and the derivatives of R given

in (18) in the resulting expression to obtain

['t’i" :0<:>

)\J:l,t;rU:O

Lys

i

Aj=1,tw=0

LCi
) =t [wipe 1] — wipi] +my Z—l + 1 Si0 — tiliwwir

i

(B.1)
Notice that this tax structure is not a function of n;. The same arguments as
in the proof of Lemma 2 show that government use of taxes is efficient. Hence,
we can use m; = 0 in (B.1) to determine the equilibrium tax structure as t[v¢; =
t5 [wipe 7 — wip;] at A; = 1. O Hence, if wage taxation is constrained at the margin
and fiscal authorities do not have a system of optimal commodity taxes available,
both taxes on capital will be used if information is fully exchanged, ¢; > 0 and
t7 > 0at \; = 1. Since the gross wage w; is negatively linked to changes in the gross
return to capital 7, = R + t{ through the slope of the factor—price frontier in (3),
the source-based tax on capital will be used as a substitute for the missing direct
tax on wage income to control the labor supply of residents. It is natural then to
analyze the case of an incomplete set of tax instruments, where labor taxation is

constrained:



Proposition 3. With large countries that differ with respect to population size and
the absence of wage tazation (t =0), there exists a Nash equilibrium in which in-
formation is completely and voluntarily exchanged, even in the presence of a positive

source-based capital taz (t; > 0).

Proof. We use the Slutsky equation (20) to substitute out for s;,, l;, in the first-order
condition (15d) and obtain a modified first-order condition for the case of an absent
wage tax

liGi

(2

= [tf [wirr 17 — wirqbi} — i Ajh +my + i AjSiw — tfliwwirH Ry, ; 0.

(B.2)

Using A; = 1 and inserting the tax structure given by condition (B.1) from Lemma 4
in condition (B.2) we have Lj,|,u_, = OVA; € [0,1]. A combined change in instru-
ments does not change this Conciusion because a reduction of \; does not yield any
tax-base effects that could be exploited by an increase in ¢; and the equilibrium price

vector is second-best efficient. [J



Titles published in EPRU's Working Paper Series, beginning in November 1993:

2002

02-01

2001

01-01

01-02

01-03

01-04

01-05

01-06

01-07

01-08

01-09

01-10

01-11

01-12

01-13

01-14

01-15

Wolfgang Eggert and Martin Kolmdnformation Sharing, Multiple Nash Equilibria,
and Asymmetric Capital-Tax Competition

Henrik Jensei®ptimal Degrees of Transparency in Monetary Policymaking

Thorvaldur Gylfason and Gylfi Zoega: Natural Resources and Economic Gitwsth:
Role of Investment.

Wilhelm Kohler:nternational Fragmentation of Value-added Chains: How Does it
Affect Domestic Factor Prices?

Mark A. Roberts and Eric O’'N. Fishéunded Pensions, Labor Market Participation,
and Economic Growth.

Seren Bo Nielsen, Pascalis Raimondos-Mgller and Guttorm Schjeldremmpula
Apportionment and Transfer Pricing under Oligopolistic Competition.

Christian Keuschnigg and Sgren Bo Nielgarblic Policy for Venture Capital

Segren Bo Nielsen, Pascalis Raimondos-Mgller, and Guttorm Schjelt@xgpillovers
under Separate Accounting and Formula Apportionment

Peter Birch Sgrensédnternational Tax Coordination: Regionalism versus Globalism

Michael M. HutchisonA Cure Worse Than the Desease? Currency Crises and the
Output Costs of IMF-Supported Stabilization Programs.

Rasmus Lenz and Torben TranBeb:Search and Savings: Wealth Effects and Duration
Dependence.

Dieter BosBureaucrats and Public Procurement.

Kala Krishna and Cemile Yavddage Equality in a General Equilibrium Model with
Indivisibilities.

Mark A. RobertsEunding the Transition from Pay-As-You-Go Pensions by Taxing
Capital Gains on Land

Wilfred J. EthierPunishments and Dispute Settlement in Trade Agreements.

Peter Christoffersen, Eric Ghysels, and Norman R. SwanstsGet “Real” about
Using Economic Data.



01-16 James E. Alt, David Dreyer Lassen, and David Skilligcal Transparency,
Gubernatorial Popularity, and the Scale of Government: Evidence from the States
2000

00-01 Andrew Hughes Hallett and Maria Demerté#ien Can An Independent Central Bank
Offer Lower Inflation at No Cost? A Political Economy Analysis.

00-02 Torben M. Andersemternational Integration, Risk and the Welfare State.

00-03 F. Gulzin Ozkan, Anne Sibert and Alan Sutherlddwhetary Union, Entry Conditions
and Economic Reform.

00-04 Michael M. Hutchison: European Banking Distress and EMistitutional and
Macroeconomic Risks.

00-05 Bertil HolmlundLabor Taxation in Search Equilibrium with Home Production.
00-06 Knud Jgrgen Munk&dministrative Costs and the “Double Dividend”.
00-07 Carl-Johan Dalgaard and Claus Thustrup HaGs=he-Invariant Endogenous Growth.

00-08 A.Lans Bovenberg and Ben J. Heij@mavironmental Abatement and Intergenerational
Distribution.

00-09 Jan Overgaard OlesénSimple Explanation of Stock Price Behaviour in the Long Run:
Evidence for Denmark.

00-10 John E. Roemer, Rolf Aaberge, Ugo Colombino, Johan Fritzell, Stephen P. Jenkins, lve
Marx, Marianne Page, Evert Pommer, Javier Ruiz-Castillo, Maria Jesus San Segundo,
Torben Tranees, Gert G. Wagner, and Ignacio Zdmrihat Extent Do Fiscal Regimes
Equalize Opportunities for Income Acquisition among Citizens?

00-11 Christian Schultz and Tomas Sjostriumcal Public Goods, Debt and Migration.

00-12 Francesco Davets Growth an Information Technology Story in Europe Too?

00-13 Peter F. Christofferseidating the Turning Points of Nordic Business Cycles.

00-14 Reuven Glick and Michael M. Hutchis@topping “Hot Money” or Signalling Bad
Policy? Capital Controls and the Onset of Currency Crises.

00-15 Dan Anderberg and Carlo Perrdtenegotiation of Social Contracts by Majority Rule.
00-16 Henrik Jacobsen Kleve@ptimum Taxation and the Allocation of Time.

00-17 Clemens Fuest, Bernd Huber and Sgren Bo Nialgky:Is the Corporate Tax Rate
Lower than the Personal Tax Rate?



00-18 Christian Keuschnigg and Sgren Bo Niels€ax Policy, Venture Capital, and
Entrepreneurship.

00-19 Harry Huizinga and Sgren Bo Niels@vithholding Taxes or Information Exchange:
The Taxation of International Interest Flows.

00-20 David Dreyer LasseRbolitical Accountability and the Size of Government: Theory and
Cross-Country Evidence.
1999

99-01 Henrik Jacobsen and Peter Birch Sgrensen: Labour Tax Ref@i@Good Jobs and the
Bad Jobs

99-02 Ignacio Ortuno-Ortin and Christian Schuazide the Dollar, A Model of Interregional
Redistributive Politics.

99-03 Pekka llmakunnas, Vesa Kanniainen, and Uki Lar&mirepreneurship, Economic
Risks, and Risk-Insurance in the Welfare State.

99-04 Niels ThygeserEvolving Ambitions in Europe’s Monetary Unification.

99-05 Sajal Lahiri and Pascalis Raimondos-Mgllssbbying by Ethnic Groups and Aid
Allocation.

99-06 RoelM.W.J. Beetsma and Henrik JenSémnuictural Convergence under Reversible and
Irreversible Monetary Unification.

99-07 Wolfgang Mayer and Pascalis Raimondos-Mgdllae Politics of Foreign Aid.

99-08 Dermot Leahy and Catia Montagiamporary Social Dumping, Union Legalisation
and FDI: A Note on the Strategic Use of Standards.

99-09 Rasmus Fatum and Michael M. Hutchider8terilized Foreign Exchange Intervention
Effective After All? An Event Study Approach.

99-10 Christian Schultz and Tomas Sjostréublic Debt, Property Values and Migration.

99-11 Roel M.W.J. Beetsma and Henrik Jendeisk Sharing and Moral Hazard with a
Stability Pact.

99-12 Henrik Jacobsen Kleven, Wolfram F. Richter and Peter Birch Sgredpamal
Taxation with Household Production.

99-13 Huw Dixon, Claus Thustrup Hansen and Henrik Jacobsen K2vahabour Markets
and Menu Costs: Explaining the Cyclicality of Productivity and Wage Differentials.

99-14 Jim Malley and Hassan Molankiscal Policy and the Composition of Private
Consumption: Some Evidence from the U.S. and Canada.



99-15 Jonas Agell and Per Lundboggirvey Evidence on Wage Rigidity and Unemployment:
Sweden in the 1990s.

99-16 Satya P. Dadlorth-South Trade, Capital Accumulation and Personal Distribution of
Wealth and Income.

99-17 Holger Bonin, Bernd Raffelhiischen and Jan WallkSan Immigration Alleviate the
Demographic Burden?

99-18 Morten Hvidt and Sgren Bo Nielsé&foncooperative vs. Minimum-Rate Commodity
Taxation.

99-19 Lisandro Abrego and Carlo Perrohivestment Subsidies and Time-Consistent
Environmental Policy.

99-20 Reuven Glick and Michael M. Hutchis@@anking and Currency Crises: How Common
Are Twins?

99-21 Mark Gradstein and Moshe Justnfamblic Schooling, Social Capital and Growth.

99-22 JeremyS.S. Edwards and Alfons J. Weichenri€emership Concentration and Share
Valuation: Evidence from Germany.

99-23 Henrik Jensemargeting Nominal Income Growth or Inflation?

99-24 Svend E. Hougaard Jensen and Thomas F. Ruthddietdbutional Effects of Fiscal
Consolidation.

1998

98-01 Pascalis Raimondos-Mgller and Kimberley A. Scidmé& Optimal Design of Transfer
Pricing Rules: A Non-Cooperative Analysis.

98-02 Michael Keen, Sajal Lahiri and Pascalis Raimondos-Mglléhnen Is Policy
Harmonisation Desirable?

98-03 Clemens Fuest and Bernd Hublemx Progression and Human Capital in Imperfect
Labour Markets.

98-04 Frank Hettich and Minna Selene SvaBavironmental Policy in a Two Sector
Endogenous Growth Model.

98-05 Harry Huizinga and Sgren Bo NielsenCoordination of Fiscal Deficits Necessary?
98-06 Claus Thustrup Hanseh:Note on Blanchard & Kiyotaki (1987).

98-07 Claus Thustrup Hansdrong Run Impact of Increased Wage Pressure.



98-08

98-09

98-10

98-11

98-12

98-13

98-14

98-15

98-16

98-17

98-18

98-19

98-20

98-21

98-22

1997

97-01

97-02

97-03

Erkki Koskela and Ronnie Sch&ldhy Governments Should Tax Mobile Capital in the
Presence of Unemployment.

Mark A. RobertstUnfunded Social Security in the OLG Model with an Imperfectly
Competitive Finance Market.

Peter Birch Sgrenserax Policy, the Good Jobs and the Bad Jobs.

Roel M.W.J. Beetsma and Henrik Jen§&gptimal Inflation Targets, “Conservative”
Central Banks, and Linear Inflation Contracts: Comment.

Ole Risager: Random Walk or Mean Reversidre Danish Stock Market Since World
War I.

Jodo Ejarque and Torben Tran&sll-Neutral Shocks and Institutional Changes:
Implications for Productivity Growth and Wage Dispersion.

Minna Selene Svan@rowth, Training Leave and Unemployment.

Svend E. Hougaard Jengdominal Stability, Real Convergence, and Fiscal Transfers
in a Monetary Union.

U. Michael Bergman and Michael Hutchisdime Costs of EMU and Economic
Convergence.

Niels Thygeserkiscal Institutions in EMU and the Stability Pact.

Saren Bo NielseA:Simple Model of Commodity Taxation and Cross-Border Shopping.
Christian Schultavlonetary Policy, Delegation and Polarization.

Knud Jgrgen Muni8hould Governments Create Production Inefficiency?

Syed M. Ahsan and Panagiotis Tsigdrige Public Discount Rate and the Uncertain
Budgetary Flows.

Minna Selene Svaneémission Standards and Growth.

Harry Huizinga and Sgren Bo Niels&he Political Economy of Capital Income and
Profit Taxation in a Small Open Economy.

Torsten Slgk and Jens Peter Sgrensww Small Shocks and Heterogeneous
Expectations Can Create Swings in the Exchange Rate.

Thérarinn G. Pétursson and Torsten SWigkge Formation in a Cointegrated VAR
Model: A Demand and Supply Approach.



97-04

97-05

97-06

97-07

97-08

97-09

97-10

97-11

97-12

97-13

97-14

97-15

97-16

97-17

97-18

97-19

97-20

97-21

Jeffrey H. NilserBorrowed Reserves, Fed Funds Rate Targets, and the Term Structure.

Carlo Perroni and Kimberley A. Schaiebout with Politics: Capital Tax Competition
and Constitutional Choices.

Sajal Lahiri, Pascalis Raimondos-Mgller, Kar-yiu Wong, and Alan D. Woodland:
Optimal Income Transfers and Tariffs.

Claus Thustrup Hansen and Hans Jgrgen Jac&as®siancing Unemployment Benefits
in a Unionized Labour Market.

Soéren Blomquist and Vidar ChristiansBrice Subsidies versus Public Provision.

Amrita Dhillon, Carlo Perroni and Kimberley A. Schatimplementing Tax
Coordination

Peter Birch Sgrensédptimal Tax Progressivity in Imperfect Labour Markets.

Syed M. Ahsan and Peter Tsigafise Design of a Consumption Tax under Capital
Risk.

Claus Thustrup Hansen and Sgren Kyal-per-view Television: Consequences of a
Ban.

Harry Huizinga and Sgren Bo Niels€he Taxation of Interest in Europe: A Minimum
Withholding Tax?

Harry Huizinga and Sgren Bo NielsénWelfare Comparison of International Tax
Regimes with Cross-Ownership of Firms.

Pascalis Raimondos-Mgller and Alan D. Woodldiadliff Strategies and Small Open
Economies.

Ritva Tarkiainen and Matti Tuomatan Optimal Income Taxation with Heterogenous
Work Preferences.

Minna Selene Svar@ptimal Taxation in a Two Sector Model of Endogenous Growth.
Frank HettichGrowth Effects of a Revenue Neutral Environmental Tax Reform.

Erling Steigum, Jr.: Fiscal Deficissset Prices and Intergenerational Distribution in
an Open Unionized Economy.

Rod Falvey and Geoff Redrliles of Origin as Commercial Policy Instruments.

U. Michael Bergman, Michael M. Hutchison and Yin-Wong Cheshguld the Nordic
Countries Join A European Monetary Union? An Empirical Analysis.



97-22

97-23

97-24

97-25

97-26

97-27

97-28

1996

96-01

96-02

96-03

96-04

96-05

96-06

96-07

96-08

96-09

96-10

96-11

Kenneth M. KletzemMacroeconomic Stabilization with a Common Currency: Does
European Monetary Unification Create a Need for Fiscal Insurance or Federalism?

Martin Richardsontrade Policy and Access to Retail Distribution.
Sugata Marjit and Hamid BelaBrotection, Underemployment and Welfare.

Bernd HuberTax Competition and Tax Coordination in an Optimum Income Tax
Model.

Clemens Fuest and Bernd Huld&x Coordination and Unemployment.

Assaf Razin, Efraim Sadka, and Chi-Wa Y@@umantitative Implications of the Home
Bias: Foreign Underinvestment, Domestic Oversaving, and Corrective Taxation.

Mark A. Roberts, Karsten Steehr, and Torben Tramges:Stage Bargaining with
Coverage Extension in a Dual Labour Market.

Torben Tranaed Simple Model of Raiding Opportunities and Unemployment.

Kala Krishna and Ling Hui Taifiransferable Licenses vs. Nontransferable Licenses:
What is the Difference?

Jiandong Ju and Kala Krishivarket Access and Welfare Effects of Free Trade. Areas
without Rules of Origin.

Anders Sgrense@rowth Enhancing Policies in a Small Open Economy.

Anders Sgrenselmdustrialization and Factor Accumulation.

Christian SchultAnnouncements and Credibility of Monetary Policy.

Christian SchultPolitical Competition and Polarization.

Ole Risager and William G. Tyldvtacroeconomic Policy and Exchange Rate Policy
Management in a Small Dependent Economy: Estimating the Effects of Currency

Devaluation in Jordan.

Neil Rankin:How Does Uncertainty About Future Fiscal Policy Affect Current
Macroeconomic Variables?

U. Michael Bergman and Michael M. Hutchisofhe German View', Fiscal
Consolidation and Consumption Booms: Empirical Evidence from Denmark.

Eric Hansen and Michael M. Hutchis&xchange Rates, Non-traded Goods and the
Terms-of-Trade: An Empirical Application for New Zealand.



96-12

96-13

96-14

96-15

96-16

96-17

96-18

96-19

96-20

96-21

96-22

1995

95-01

95-02

95-03

95-04

95-05

95-06

Michael M. Hutchison and Carl E. Wal€entral Bank Institutional Design and the
Output Cost of Disinflation: Did the 1989 New Zealand Reserve Bank Act Affect the
Inflation-Output Tradeoff?

Rasmus Fatum and Michael M. Hutchiderntervention a Signal of Future Monetary
Policy? Evidence from the Federal Funds Futures Market.

Tryggvi Thor Herbertsson and Anders SgrenBeticy Rules for Exploitation of
Renewable Resources: A Macroeconomic Perspective.

Anders Sgrensdnternational Welfare Effects from Country-Specific R&D Subsidies.

Andreas Haufler and Sgren Bo Nield@ymamic Effects of an Anticipated Switch from
Destination- to Origin-Based Commaodity Taxation.

Harry Huizinga and Sgren Bo Niels&he Coordination of Capital Income and Profit
Taxation with Cross-Ownership of Firms.

Svend Erik Hougaard JenseWNage Rigidity, Monetary Integration and Fiscal
Stabilisation in Europe.

Ole Risager and Jan Rose Sgrenk#nSecurity Policies and Trade Union Behaviour
in an Open Economy.

Slobodan Djajic, Sajal Lahiri and Pascalis Raimondos-Mdlimnsfer and the
Intertemporal Terms of Trade.

Slobodan Djajic, Sajal Lahiri and Pascalis Raimondos-Mdiltegic of Aid in an
Intertemporal Setting.

Svend E. Hougaard Jensen and Bernd Raffelhtistigic Debt, Welfare Reforms, and
Intergenerational Distribution of Tax Burdens in Denmark.

Vesa Kanniainen and Jan SoderstanFinancial Adjustment and Investment Booms:
Lessons from Tax Reforms.

Segren Bo NielsefVithholding Taxes and Country-Specific Shocks.

Vesa Kanniainen and Rune Stenbatkaards a Theory of Socially Valuable Imitation
with Implications for Technology Policy.

Bent E. Sgrensen, Pierfederico Asdrubali, and Oved Y@¢tsnels of Interstate
Risksharing: US 1963-1990.

Peter Birch Sgrensdbhanging Views of the Corporate Income Tax.

Robin Boadwayfhe Role of Second-Best Theory in Public Economics.



95-07 Sjak SmuldersEnvironmental Policy and Sustainable Economic Growth - an
endogenous growth perspective.

95-08 Bernd GensePatterns of Tax Arbitrage and Decentralized Tax Autonomy.

95-09 Harry Huizinga and Sgren Bo Niels€apital Income and Profits Taxation with
Foreign Ownership of Firms.

95-10 Ben LockwoodCommodity Tax Harmonisation with Public Goods - an Alternative
Perspective.

95-11 Sagqib Jafarey, Yannis Kaskarelis, and Apostolis Philippopdtrioate Investment and
Endogenous Fiscal Policy. Theory and Evidence from UK and USA.

95-12 Svend Erik Hougaard JensBebt Reduction, Wage Formation and Intergenerational
Welfare.

95-13 Sajal Lahiri and Pascalis Raimondasblic Good Provision and the Welfare Effects of
Indirect Tax Harmonisation.

95-14 Ruud A. de Mooijand A. Lans Bovenbdfgvironmental Taxes, International Capital
Mobility and Inefficient Tax Systems: Tax Burden vs. Tax Shifting.

95-15 David F. BradfordConsumption Taxes: Some Fundamental Transition Issues.
95-16 Ole RisagelOn the Effects of Trade Policy Reform: The Case of Jordan.

95-17 Niels ThygeseiThe Prospects for EMU by 1999 - and Reflections on Arrangements for
the Outsiders.

95-18 Christian Keuschnigg and Sgren Bo Nielstyusing Markets and Vacant Land.
95-19 Hans FehiWelfare Effects of Investment Incentive Policies: A Quantitative Assessment.

95-20 Ben Lockwood, Torsten Slgk, and Torben Tramggressive Taxation and Wage
Setting: Some Evidence for Denmark.

95-21 Claus Thustrup Hansen, Lars Haagen Pedersen, and Torstén@jassive Taxation,
Wages and Activity in a Small Open Economy.

95-22 Svend Erik Hougaard Jensen and Bernd Raffelhidabememporal Aspects of Fiscal
Policy in Denmark.

1994

94-01 Niels ThygeserReinforcing Stage Two in the EMU Process.

94-02 Kare P. Hagen and Vesa Kanniair@ptimal Taxation of Intangible Capital.

94-03 Ed W.M.T. WesterhouT:he Economic and Welfare Effects of Taxing Foreign Assets.



94-04

94-05

94-06

94-07

94-08

94-09

94-10

94-11

94-12

94-13

94-14

1993

93-01

93-02

93-03

93-04

93-05

93-06

93-07

Slobodan Djajidllegal Immigration and Resource Allocation.
Sajal Lahiri and Pascalis RaimondgsThere Anything Wrong with Tied-Aid?

Ben Lockwood, Apostolis Philippopoulos, and Andy Skedcal Policy, Public Debt
Stabilzation and Politics: Theory and evidence from the US and UK.

Partha SeWelfare-Improving Debt Policy under Monopolistic Competition.
Sajal Lahiri and Pascalis Raimondbgng of Aid to Trade Policy Reform and Welfare.

Mark Gradstein and Moshe Justmablic Choice of an Education System and its
Implications for Growth and Income Distribution.

Peter Birch Sgrensen, Lars Haagen Pedersen, and Sgren BoTNaglsgon, Pollution,
Unemployment and Growth: Could there be a "Triple Dividend" from a Green Tax
Reform?

Peter Birch Sgrensen and Sgren Bo NieBarthe Optimality of the Nordic System of
Dual Income Taxation.

Sajal Lahiri and Pascalis Raimond@empetition for Aid and Trade Policy.

Niels Kleis Frederiksen, Peter Reinhard Hansen, Henrik Jacobsen, and Peter Birch
SgrensenComsumer Services, Employment and the Informal Economy.

Yoshiyasu Ondvlarket Segmentation and Effective Demand Shortage in a World with
Dynamic Optimization.

Svend Erik Hougaard Jensen, Sgren Bo Nielsen, Lars Haagen Petersen and Peter Birch
Sgrensen: Tax Reform, Welfare, and Intergenerational Redistribution - An
Intertemporal Simulation Approach.

Bernd Genser, Andreas Haufler and Peter Birch Sgremsimect Taxation in an
Integrated Europe. Is there a Way of Avoiding Trade Distortions Without Sacrificing
National Tax Autonomy?

Svend Erik Hougaard Jensen and Lars Grue Jdbebty: Deficits and Transition to
EMU: A Small Country Analysis.

Torsten Persson and Guido Tabekietderal Fiscal Constitutions. Part I: Risk Sharing
and Moral Hazard.

Martin Paldamrhe Political Economy of Stopping High Inflation.

Roger H. Gordon and Jeffrey K. Mackie-Masafity is There Corporate Taxation in
a Small Open Economy? The Role of Transfer Pricing and Income Shifting.

Peter Birch Sgrensdfmom the Global Income Tax To the Dual Income Tax: Recent
Tax Reforms in The Nordic Countries.



93-08 Wilhelm KohlerStrategic Trade Policy and Integration.

93-09 F. Gulcin Ozkan and Alan SutherlaAdModel of the ERM Crisis.



