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1 Introduction

The Stability and Growth Pact is a continuing source of economic controversy within

Europe. The pact is aimed at enforcing fiscal discipline on the member states of

Europe, with the twin objectives of (i) maintaining the conditions for sustainable

real growth in output and employment; and (ii) providing the foundations for price

stability. The pact recognizes that individual member states experience divergent

business cycle conditions which may lead them to run deficits at certain points in

time. However, the pact is designed to encourage member states to adopt fiscal

policies which imply zero deficits on average and to limit their deficits to three percent

of GDP at any point in time.

The Stability and Growth Pact (SGP) involves two key ideas. First, it is based

on the view that the fiscal policies of one member state are important to the other

member states. Second, it is based on the view that the fiscal outcomes — particularly

the national indebtedness — of the member states is important for the monetary policy

of the European Central Bank and the behavior of the price level.

Our objective is to explore the first of these ideas in the context of a small and

entirely real dynamic general equilibrium model of a multi-country economic union.

We think that this is the logical starting point for two reasons. First, we believe that

there are underlying real forces operating within economies that are highly important

for the fiscal policies of member states. Therefore, it is important to understand the

effects of these both on the individual member state and on the other members of
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the economic community. Second, modern models that give a central bank leverage

over real economic activity frequently do so effectively by allowing the central bank to

affect distortions arising from imperfect competition. These distortions have an alter-

native interpretation as tax rates, so that the consequences of alternative monetary

policies and the design of optimal monetary policies are closely related to fiscal policy

issues. Thus, monetary policy can frequently be given a fiscal policy interpretation.

Further, desirable monetary policies depend heavily on the nature of fiscal policy.

The model that we construct is parsimonious, designed to permit sharp focus on

two key issues. First, we study the nature of fiscal externalities within an economic

community such as the EU which lacks explicit rules for fiscal policy coordination.

Second, to the extent that these externalities exist, we ask whether public sector

deficits are a useful indicator of the extent of these fiscal externalities, as seems to

have been believed by policymakers who framed the fiscal policy rules codified in the

SGP. Our model it abstracts from investment and capital formation and assumes that

individual governments can commit to following dynamically optimal fiscal policies.

Further, government expenditure is taken to be exogenous as is traditional in standard

models of optimal taxation and optimal monetary policy.

There are two key observations about current fiscal policy in the EMU that we

build into our model. First, all countries in the EMU employ national sales taxes

(VAT) as well as income taxes, but there is considerable heterogeneity in terms of the

relative use of these taxes. Second, in all countries, government expenditure contains

four major components — purchases of goods and services; public employment; invest-

ment in government capital; and transfer payments However, there is considerable

heterogeneity across countries in the relative importance of these components.

The SGP is cast in terms of government deficits. However, our model highlights

the international transmission of fiscal policy between countries not via the govern-

ment deficit, but via the country’s net exports, which we define as

xjt ≡ yjt − gcjt − cjt (1)

where yjt is private output of country j at date t; cjt is the amount of private con-

sumption by country j at date t; and gcjt is the amount of government consumption in

country j at date t. A higher level of net exports by an individual country in a given

period has effects on other members of the economic community. If, for example,

a country plans to run a surplus in net exports in a future period, that will have
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the effect of reducing the interest rate applicable to that period, with the strength

of this effect depending on the relative size of the country running the surplus. The

government surplus in our model is

sjt = τnjtwjtnjt + τ cjtcjt − wjtg
n
jt − gcjt (2)

where wjt is the wage rate; gnjt is government labor input, njt is total labor input; τ
n
jt

is the tax on labor income; and τ cjt is the consumption tax. There are well-known

economic mechanisms that make the trade deficit and the government deficit tend

to move together. For example, holding other variables fixed, a rise in government

consumption will increase both the fiscal deficit and the trade deficit. Through the

trade channel, an individual country’s fiscal policy can have effects on other countries,

which are transmitted via prices (here, the only price is the intertemporal price, i.e.,

the interest rate). However, the comovement of the fiscal and trade deficits clearly

depends on the tax system, i.e., on the tax rates τnjt and τ cjt. To learn about the

character of “fiscal externalities” of national policies, we determine the behavior of

optimal tax rates within some alternative settings. Our model also incorporates ex-

ogenous, time-varying levels of productivity, government purchases, and government

labor input.

Our results can be briefly summarized as follows. For a small country within our

basic model, which knows that its policies have no effect on community-wide interest

rates, it is optimal to set tax rates constant over time. However, but the model

is silent on whether the necessary tax is applied to labor income, consumption, or

both. Although the real equilibrium is invariant to the choice between τn and τ c, the

behavior of the public sector deficit obviously is not. Deficits can be highly variable

if they involve mainly labor taxation, but relatively smooth if they involve mainly

consumption taxation. Countries wishing to satisfy the SGP and avoid volatility in

government deficits may wish to use the tax instrument that leads to smooth tax

revenues. Trade deficits, on the contrary, are invariant to the structure of taxation.

Turning next to a closed economy, we find that it country chooses to maintain a

measure of tax rates constant over time, just as in the small open economy.

The character of the solution changes when we consider a community of several

countries, each of which is ‘large’ in the sense that it can affect community-wide prices

via its fiscal policies. In this setting, which we propose as a model of the EMU, each

country faces a present-value constraint on its net exports
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0 ≤
∞X
t=0

βtδt[yjt − gcjt − cjt] (3)

where βtδt is a discount factor applicable to date t. For a large open economy within

an economic community, the effect of this constraint is quite different from the com-

parable effect for a single (closed) country or a small open economy, The government

of a single large country knows that its fiscal policies affect the discount factors

{βtδt}∞t=0. However, in this large country, macroeconomic equilibrium requires that

[yt − gct − ct] = 0 so that the constraint is always satisfied in equilibrium and has no

bearing on tax policy. By contrast, the government of a small country takes {βtδt}∞t=0
as given and concentrates on the effects of its policies on net exports, [yjt− gcjt− cjt],

so as to assure that the constraint is satisfied. With an intermediate size country, tax

policy takes into account effects on both intertemporal prices and net exports.

In such a setting, a distinction emerges between coordinated and uncoordinated

national policies. A coordinated community policy emphasizes the requirement that

at each date
JX

j=1

θj[yjt − gcjt − cjt] = 0 (4)

where θj is the relative size of country j. Essentially, equation (4) specifies that effects

of tax policies on intertemporal prices do not create wealth at the community level.

By contrast, in Nash equilibrium, governments have an incentive to choose tax rates

that are high when there economy would otherwise run positive net exports, so as to

make the present value (3) higher, by reducing the world intertemporal price. That

is, they would tend to choose labor income tax policies that would stabilize their net

exports somewhat, relative to constant tax rates. Lack of coordination in fiscal policy

thus tends to stabilize net exports, relative to the coordinated fiscal policy regime.

2 Fiscal Policy in the European Monetary Union

This section presents information on the key fiscal policy variables in the European

Monetary Union (EMU). For comparison, we will also include evidence for (i) coun-

tries that are part of the European Union (EU) but not in the EMU, and (ii) countries

that are not in the EU.
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2.1 A Current Snapshot

This sub-section describes the current situation in the EMU. Table 1 presents infor-

mation on government expenditure, receipts, and the sectoral structure of employ-

ment. Panel A contains details of some specific categories of government expenditures

as a percentage of GDP. The median share of government total current disbursements

(column (iv)) is 49% of GDP, ranging from a low of 34.1% (Ireland) to a high of 55.5%

(France). Columns (i)-(iii) show government expenditures in three main categories:

(i) non-wage consumption; (ii) wage consumption; and (iii) investment. (The remain-

ing components of government disbursements are largely transfers, especially social

security transfers.) Of the groups that we present, government wage consumption

is substantially larger than either non-wage consumption or investment. Typically,

wage consumption is about twice as large as non-wage consumption, and is an order

of magnitude larger than government investment. In light of these facts, we develop

a model with an important role for government wage consumption, i.e., government

hiring of labor.

Panel B contains information on government receipts. Direct taxes and indirect

taxes are about equally important in the EMU, each comprising about 12% of GDP.

The difference between direct+indirect taxes and total receipts is again due largely

to social security contributions by employers, employees, and the self-employed.

Column (iv) of Panel B shows the government primary surplus for 2005. Accord-

ing to these official OECD figures, only three EMU countries had deficits in 2004:

France, Germany, and Ireland. The official figures show these deficits much smaller

than those that would violate the SGP.

Panel C of Table 1 shows a breakdown of employment between the government

sector and the business sector (this table does not include the self-employed), ex-

pressed as a fraction of the working-age population. Government employment is

about 1/6th of the employment of the business sector, with some variation across

countries.

Table 2 provides more detailed information on aspects of taxation in the EMU.

For comparison, we also provide information for several non-EMU members of the

EU. The first three columns of the table show the top marginal personal income tax

rates for employees, with and without social security contributions. For comparison,

column 3 lists the statutory income tax rate that would apply at the threshold for

the highest tax bracket. When the effect of social security contributions is taken
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into effect, the median of the top marginal personal income tax rate is higher than

the median of the statutory income tax rate. For some countries, the difference

can be very large. For example, in Germany the statutory tax rate is 47.5% for an

individual with the highest marginal tax rate (this corresponds to the actual tax rate,

barring social security), but when social security is taken into account, the marginal

tax rate is 13% higher than the statutory rate. Large discrepancies are also observed

for Belgium, Greece, Ireland, Italy, Luxembourg, and Portugal. Only in France is

the actual marginal tax rate (including social security) lower than the statutory rate.

The non-EMU countries listed in the bottom panel of the table contain one very low-

tax economy (the Czech Republic), as well as two of the highest-rax-rate countries

in Europe: Denmark and Sweden. The discrepancy between the statutory tax rate

and the true marginal rate including social security is very large for two countries:

Hungary, where the statutory rate is 38% and the true rate is 69.5%, and Poland,

where the statutory rate is 40.0% but the true rate is 41.6%. The corresponding rates

for non-EU countries are listed at the bottom of the table. The median rates are

in line with the EMU countries. The notable difference is that, among the non-EU

countries, there is little difference between the true rates and the statutory rates.

In contrast to the high variation among countries in marginal personal income

tax rates, there is little cross-country variation in the VAT. The median value is

19.3%. The highest VAT rate is in Finland (22%), while Luxembourg and Germany

have relatively low VAT rates at 15% and 16%, respectively. As a group, the non-

EMU countries have higher VAT rates than the EMU countries. Notably, Denmark,

Hungary, and Sweden have VAT rates of 25%—higher than any of the EMU countries.

The non-EU countries rely much less heavily on the VAT, with the exception of

Iceland.

The next-to-last column of Table 2 contains data on the corporate income tax

rates. There is wide variation across countries in this tax rate, although the median

in each group of countries is about 30%. Each group of countries has some members

with low corporate taxes. In the EMU, Ireland has the lowest corporate tax rate,

of only 12.5%. Hungary has the lowest rate (16%) of the non-EMU members of the

EU, and Iceland (18%) has the lowest corporate tax rate in the non-EU group.

Finally, the last column of Table 2 contains a measure of the “level of taxation,”

defined as:
1− τnjt
1 + τ cjt

(5)
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where we have used the statutory highest marginal personal income tax rate as our

measure of τn and have used the VAT tax rate as our measure of τ c. This measure

of taxation is lower, the higher are the tax rates τn and/or τ c. This measure of the

“level of taxation” plays an important role in the analysis below, so we have provided

its empirical counterpart in this table.

2.2 A longer view

This sub-section presents some evidence on the evolution of the key fiscal variables

over the past forty-five years. Figure 1 shows total government receipts and disburse-

ments, expressed as shares of GDP. For most of the EMU countries, the government

share of GDP has exhibited a rising trend since the early part of the sample. Ireland

shows the opposite trend. Although government expenditure and receipts has been

rising in Ireland, GDP has been rising faster still. Figure 2 shows the government

‘primary balance’ as a share of GDP. Figure 3 graphs employment by the govern-

ment and by the business sector as a fraction of the working age population. The

self-employed are not included in the business-sector total. Employment in the gov-

ernment sector has been a gently rising fraction of the working-age population, and

is smoother than employment in the business sector. Figure 4 plots the government

primary balance (the government surplus) againstnet exports. It may seem odd to

graph these two variables together. However, our theoretical model highlights the re-

lationship (actually, the potential lack thereof) between these two economic variables

and we will refer back to this figure later on. Table 3 presents summary volatility

and correlation statistics for the fiscal and trade deficits. The volatility measure is

the standard deviation of annual growth rates. In most countries, the trade deficit

is somewhat more volatile than the fiscal deficit. There is no clear pattern at all to

the correlation between the fiscal deficit and the trade deficit: the correlations range

from -0.32 (Spain) to 0.83 (Ireland). Our theory illustrates why, in an optimal tax

setting, there need be no strong relationship between the trade and fiscal deficits.

Finally, Figure 5 plots three components of government expenditure, each mea-

sured as a fraction of GDP: (i) non-wage consumption (purchases of goods and

services); (ii) final wage consumption (purchases of labor), and (iii) government fixed

capital formation (investment). Government transfers are not included. Government

wage expenditure is the largest of the three components of bovernment expenditure,

and shows a flat to slightly rising trend over the past 40 years. Government purchases
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of goods and services is one-half to two-thirds as large as government expenditure on

labor, and exhibits a similar flat-to-slightly-rising trend over this period. Govern-

ment investment represents the smallest GDP share of the three components, and

has been falling as a fraction of GDP in several countries.

3 A Model of An Economic Community

Wewill study a community with J countries which are indexed by j = 1, 2, ...J . There

will be several elements which distinguish a country. First, each country will have

a unified labor market, with no labor mobility across countries. Second, countries

will be subject to country-specific shocks to productivity and government purchases.

Countries may differ in terms of size. We use θj to denote country j’s fraction of

community population, thus θj > 0 and
PJ

j=1 θj = 1.

3.1 Structure of basic model

In order to keep the analysis as simple as possible, all countries produce the same

internationally traded final good, which can be used for public and private consump-

tion.

3.1.1 Production

We will assume that countries produce the single good according to constant-returns-

to-scale production functions which depend only labor input and have time-varying

productivity levels. Private output is therefore of the form:

yjt = ajt(njt − gnjt)

where ajt is labor productivity. As above, yjt is output in country j at time t, njt is

labor input used in production, and gnjt is government use of labor input.

3.1.2 Labor markets

We assume that there is a competitive labor market in each country. Competition

ensures that the real wage — measured in units of the consumption good — in country

j is given by

wjt = ajt.
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3.1.3 Government

We assume that each country’s government faces an exogenous requirement for two

types of purchases: (i) purchases of labor for its own use, and (ii) purchases of the

consumption good. At date t, let gcjt be the amount of purchases of goods and gnjt
be country j purchases of labor. Let τnjt be the period t labor income tax rate in

country j and let τ cjt be the consumption tax rate.

3.2 Dynamic elements

We assume that there is a single, community-wide market in which all public and

private financial instruments are traded. We assume that this market establishes a

discount factor, βtδt, which is the price a unit of the consumption good at t (β and

δt will be discussed further below).

3.2.1 Private and public intertemporal budget constraints

Private saving per capita in country j is

(1− τnjt)wjtnjt − (1 + τ cjt)cjt (6)

where cjt is the amount of country j’s private consumption demand for the aggregate

good. The representative household’s budget constraint is therefore

0 ≤
∞X
t=0

βtδt[(1− τnjt)wjtnjt − (1 + τ cjt)cjt] (7)

The country j government’s primary surplus at date t is

sjt = τnjtwjtnjt + τ cjtcjt − wjtg
n
jt − gcjt (8)

and the government’s intertemporal budget constraint is

0 ≤
∞X
t=0

βtδtsjt.

These imply a country-wide constraint (3), as discussed in the introduction:

0 ≤
∞X
t=0

βtδt[wjtnjt − gcjt − wjtg
c
jt − cjt]

=
∞X
t=0

βtδt[yjt − gcjt − cjt]
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which is the requirement that the present value of a country’s net exports is zero.

This restriction rules out situations in which a country’s indebtedness (positive or

negative) can grow without bound.

3.2.2 Intertemporal consumption and labor supply choices

Agents in country j maximize

Uj =
∞X
t=0

βtu(cjt, njt)

subject to the household budget constraint. We assume that the momentary utility

function takes the form

u(c, n) =
1

1− σ
c1−σ − χ

1 + γ
n1+γ. (9)

Intertemporally efficient consumption and labor supply plans require that

0 = uc(cjt, njt)− Λjδt

0 = un(cjt, njt) + Λj ∗ (1− τnjt)wjtδt

where Λj is a country-specific Lagrange multiplier which assures that the household’s

budget constraint is satisfied. With the specific momentary utility function, we have

a constant elasticity consumption demand,

cjt = [Λjδt]
− 1
σ

and a constant elasticity labor supply,

njt = [Λj ∗ (1− τnjt)wjtδt]
1
γ

These rules imply that individuals substitute away from consumption and leisure

when the intertemporal relative price, δt, is high. Individuals also substitute toward

work in periods in which the after-tax wage rate is high. The multiplier Λj controls the

levels of the plans chosen for consumption and work. With the specified preferences,

Λ
( 1
σ
+ 1
γ
)

j =

P∞
t=0 β

t[δt(1 + τ cjt)]
1− 1

σP∞
t=0 β

t[δt[(1− τnjt)wjt]
1+ 1

γ

.
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3.3 Community general equilibrium

Our assumption is that the community is closed, which we think of as a workable

approximation to the idea that the community is a large part of the world, as is

Europe. We find it useful to think about the equilibrium in two steps. First, given

aggregate demand and interest rates, the market for each countries goods and factors

must clear. Second, aggregate demand and interest rates must be consistent with the

overall conditions of the community.

Community per-capit consumption demand is

Ct =
JX

j=1

θjtcjt

and total government consumption is

Gc
t =

JX
j=1

θjtg
c
jt

Aggregate world supply of the good, in per capita terms, is given by the weighted

sum of all countries’ outputs
JX

j=1

θjtyjt.

Equating the aggregate supply and demand for goods implies an equilibrium se-

quence {δt}∞t=0.

4 Background on optimal taxation

We want to study a setting in which each government must obey its budget constraint:

there are no intergovernmental transfers. We explore two alternative assumptions

about interactions across governments: (i) the community’s governments cooperate

to as to maximize the joint welfare of their citizens with the setting of their tax

instruments; and (ii) each government maximizes the welfare of its citizens, taking

the policies of other governments as given. Before turning to this analysis, we provide

some background on optimal taxation in simpler settings.
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4.1 Single country benchmark

Our model is structured so that it would be optimal to have constant tax rates over

time if there were a single country. To display this result and provide the background

for some aspects of our analysis of an economic community, we start by supposing

that there is a single country (the country subscript, j, will not appear). In this

setting, the appropriate Ramsey tax problem is to maximize

U =
∞X
t=0

βtu(ct, nt)

subject to the sequence of resource constraints

yt = at(nt − gnt ) = ct + gt

the government budget constraint

0 ≤
∞X
t=0

βtδt[τ
n
t wtnt + τ ctct − gct − wtg

n
t ]

and the private sector first order conditions,

0 = uc(ct, nt)− Λ(1 + τ ct)δt

0 = un(ct, nt) + Λ ∗ (1− τnt )wtδt

There are a series of conceptual and technical issues about this closed economy prob-

lem that bear on our analysis below. First, a crucial component of the closed-economy

Ramsey problem is that the government understand that it can have effects on prices

— specifically the intertemporal prices δt — and takes this effect on its own budget

constraint into account. Second, the closed-economy Ramsey problem is most often

analyzed in its “primal” form, with optimal (second-best) quantities derived and their

implications for taxes and market prices then deduced. To study a formulation of

the government’s problem that does not involve taxes or market prices, we start by

noting that the government budget constraint can be rewritten as

0 ≤ Λ
∞X
t=0

βtδt[−(1− τnt )wtnt + (1 + τ ct)ct − wtnt − gct − ct − wtg
n
t ]

= Λ
∞X
t=0

βtδt[−(1− τnt )wtnt + (1 + τ ct)ct + yt − gct − ct]

= Λ
∞X
t=0

βtδt[−(1− τnt )wtnt + (1 + τ ct)ct]
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where the first line simply involves adding and subtracting consumption and labor in-

come; the second makes use of the equilibrium wage rate and the production function;

and the third imposes the requirement that Λ
P∞

t=0 β
tδt[yt − gt − ct] = 0.1 Imposing

the first-order conditions, we arrive at the requirement that

∞X
t=0

βt[uc(ct, nt)ct + un(ct, nt)nt] ≥ 0 (10)

That is: the government budget constraint in equilibrium is the requirement that the

private sector must be able to afford to purchase the quantities that the government

chooses for it, when the prices are stated in marginal utility units.

Accordingly, the constrained optimization problem has a Lagrangian of the form

L =
∞X
t=0

βtu(ct, nt)

+Φ{
∞X
t=0

βt[uc(ct, nt)ct + un(ct, nt)nt]}

+
∞X
k=0

βtλt[atnt − ct − gct − atg
n
t ]

where the multiplier Φ has the interpretation as the cost of satisfying the government

budget constraint and the multiplier λt has the conventional interpretation as the

shadow value of goods at t. Writing q(ct, nt) = [uc(ct, nt)ct + un(ct, nt)nt], we can

state the first order conditions as

uc(ct, nt) + Φqc(ct, nt)− λt = 0

un(ct, nt) + Φqn(ct, nt) + λtat = 0

plus the constraints. As Lucas and Stokey [1983] observe, these efficiency conditions

look like those for a standard representative agent optimization problem, except that

the preferences of the agent are modified from u(ct, nt) to u(ct, nt) + Φq(ct, nt). In

general, then, the second-best quantities can be determined by solving an optimiza-

tion problem which includes the requirements that: consumption and work decisions

satisfy the first-order conditions; the resource constraint and the equilibrium version

of the government budget constraint. Letting these optimal quantities be denoted by

1In this closed economy case, the requirement is satisfied because [yt − gt − ct] = 0.

13



a ‘*’, taxes and prices must satisfy

wt = at

δt ∝ uc(c
∗
t , n

∗
t )

1− τnt
1 + τ ct

= − 1
wt

un(c
∗
t , n

∗
t )

uc(c∗t , n
∗
t )

so as to be consistent with macroeconomic equilibrium. The requirement that δt be

a present value price would require that δt = uc(c
∗
t , n

∗
t )/uc(c

∗
0, n

∗
0)

With our specified preferences, even though we cannot solve explicitly for optimal

quantities, it is direct to show that there is a sense in which tax rates must be

constant over time. The planner’s equates his effective marginal rate of substitution

−un(c∗t ,n
∗
t )+Φqc(c

∗
t ,n

∗
t )

uv(c∗t ,n
∗
t )+Φqn(c

∗
t ,n

∗
t )
to at, while private agents equate −un(c∗t ,n

∗
t )

ua(c∗t ,n
∗
t )
to the aftertax wage

1−τnt
1+τct

at. The ratio of these conditions implies that

1− τnt
1 + τ ct

=
uc(c

∗
t , n

∗
t ) + Φqc(c

∗
t , n

∗
t )

un(c∗t , n
∗
t ) + Φqn(c∗t , n

∗
t )

un(c
∗
t , n

∗
t )

uc(c∗t , n
∗
t )
.

Since [q(ct, nt) = [uc(ct, nt)ct + un(ct, nt)nt] = c1−σt − χnγ+1t , it follows that the right-

hand side is invariant to the date-t values of consumption and work,

1− τnt
1 + τ ct

=
1 + (1− σ)Φ

1 + Φ(γ + 1)
.

This "effective tax wedge" depends on the preference parameters that control the

elasticities of consumption demand and labor supply, as well as the multiplier that

insures that the government budget constraint is satisfied. As this condition makes

clear, optimal quantities are consistent with either labor income taxation, consump-

tion taxation or a mixture of the two. But the effective tax wedge, 1−τ
n
t

1+τct
must be

constant over time.

4.2 Small open economy benchmark

In the case where the economy is asymptotically small, actions by private agents or

the government have no effect on the intetemporal prices that are determined at the

community level. Accordingly, the government selects quantities subject to its budget

constraint (10) and the requirement that the country have next exports that obey the

value constraint (3). Thus the constrained optimization problem has a Lagrangian
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of the form

Lj =
∞X
t=0

βtu(cjt, njt)

+Φj{
∞X
t=0

β[uc(cjt, njt)cjt + un(cjt, njt)njt]}

+Υj

∞X
t=0

βtδt[ajtnjt − cjt − gcjt − ajtg
n
jt]

where the multiplier Φj may be interpreted as the cost of satisfying the government

budget constraint and Υj is the shadow value of relaxing the constraint that the PDV

of net exports is zero. The first-order conditions are

uc(cjt, njt) + Φjjqc(cjt, njt) = Υjδt

un(cjt, njt) + Φjjqn(cjt, njt) = Υjδtajt

plus the two constraints.

We can use these first-order conditions to deduce three key results about optimal

policy for the small open economy.

Result #1 Combining the foregoing with the private marginal rate of substitution

implies that
1 + τnjt
1 + τ cjt

=
1 + (1− σ)Φj

1 + Φj(γ + 1)

should be constant over time, as we obtained in the prior single economy case.

Result #2 The ratio of the private to planner consumption first-order conditions

implies that the consumption tax rate must be constant over time:

Λj(1 + τ cjt)

Υj
=

uc(cjt, njt)

uc(cjt, njt) + Φjqc(cjt, njt)
=

1

[1 + (1− σ)Φj]

The implication is that, for the small open economy, optimal taxation implies no

intertemporal distortions in consumption.

Result #3 The theory is silent on the determinants of the levels of the labor tax

and the consumption tax. Either can be used to raise revenue efficiently — and yield

precisely the same optimal quantities — when assumed constant over time.
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As discussed in the introduction, there are thus a variety of efficient government

deficit paths for the small open economy that are consistent with efficient taxation.

For example, if the labor income tax rate is used alone, then the government surplus

is

sjt = τnj ajtnjt − gcjt − ajtg
n
jt

where the constant tax rate is τnj =
P∞

t=0 β
tδt[g

c
jt + ajtg

n
jt]/

P∞
t=0 β

tδt[ajtnjt].2 By

contrast, if the consumption tax rates is used alone, then the surplus is

sjt = τ cjcjt − gcjt − ajtg
n
jt

where constant tax rate is by τ cj =
P∞

t=0 β
tδt[g

c
jt + ajtg

n
jt]/

P∞
t=0 β

tδt[cjt]. Since con-

sumption likely would be much smoother than income for this small open economy,

the government deficit would be much more volatile with labor income taxation.

4.3 The direct approach

An alternative look at the nature of the optimal taxation problem is afforded by

considering a direct approach that more explicitly considers government setting of

tax rates. In this approach, we consider that household optimization (at given wage

rates, tax rates, and intertemporal prices) leads to an indirect utility function,

V ({τ cjt}∞t=0, {τnjt}∞t=0, {wjt}∞t=0, {δt}∞t=0),

decision rules for consumption and work,

cjt = (Λj(1 + τ cjt)δt)
−(1/σ)

njt = (Λj(1− τnjt)wtδt)
(1/γ)

and a multiplier

Λj({τ cjt}∞t=0, {τnjt}∞t=0, {wjt}∞t=0, {δt}∞t=0).

We can study the small open economy’s problem using this perspective. The gov-

ernment’s problem is then to maximize indirect utility with its choice of tax rates,

subject to its intertemporal budget constraint and the requirement that the present

2Notice that it is not appropriate to say that "world discount factors do not affect the optimal
tax rate" since the labor income tax rate depends on two present values. However, world discount
factors do not affect the desirability of smoothing the tax rate over time.
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value of net exports is nonnegative. From above, we know that these conditions

jointly imply
∞X
t=0

βtδt[−Λj(1− τnjt)wjtnjt + Λj(1 + τ cjt)cjt] ≥ 0

and ∞X
t=0

βtδt[ajt(njt − gnjt)− gcjt − cjt] ≥ 0

so that our analysis is easiest to perform if we view the government as choosing "utility

denominated prices", ξnjt = Λj(1− τnjt) and ξ
c
jt = Λj(1 + τ cjt). Then the government’s

problem is to maximize

V =
∞X
t=0

βtu(c(ξcjtδt), n(ξ
n
jtajtδt))

subject to
∞X
t=0

βtq(c(ξcjtδt), n(ξ
n
jtajtδt)) ≥ 0

and ∞X
t=0

βtδt[ajt ∗ n(ξnjtajtδt)− ajtg
n
jt − gcjt − c(ξcjtδt)] ≥ 0.

One interpretation of these two constraints is that the first indicates that the private

sector must be able to buy its consumption given its after tax labor income and

the second indicates that the country must be able to buy its public and private

consumption, given national income less government employment.

5 Optimal policy without coordination

If the governments of the countries cannot coordinate their actions, they nevertheless

recognize that these actions will have implications for the prices and quantities that

will prevail in markets. We are interested in a Nash equilibrium of the game between

the J different countries governments. That is, in posing the optimal tax policy for

an individual country’s government — for concreteness, country 1 — we assume that

the tax policies for the other governments are taken as given. In addition, country

1’s government assumes that local and world markets clear.
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5.1 Community general equilibrium

In the intermediate case that we now study, a government’s fiscal actions may have

effect both on intertemporal prices and net exports. Community goods market equi-

librium requires that

0 =
JX

j=1

θj[ajtnjt − cjt − gcjt − ajtg
n
jt]

=
JX

j=1

θj[ajtnjt − cjt]−Gt

= Yt − Ct −Gt

where Gn
t =

PJ
j=1 θjajtg

n
jt, Gt = Gc

t + Gn
t and Ct =

PJ
j=1 θjcjt as above. We also

define a measure of community total output (the sum of private and public output),

Yt ≡
JX

j=1

θj[ajtnjt] (11)

The various supplies and demands governed by

cjt = (ξcjtδt)
−(1/σ)

njt = (ξnjtajtδt)
(1/γ)

Accordingly, the market clearing price is implicitly given by

0 = Yt − Ct −Gt = [δ
1
γ

t

JX
j=1

θja
1+ 1

γ

jt (ξnjt)
1
γ ]− [δ−

1
σ

t

JX
j=1

θj(ξ
c
jt)
− 1
σ ]−Gt (12)

so that the equilibrium price depends on productivity; consumption and labor tax

rates; and the aggregate government expenditure shock. We write this price function

as

δ({ajt}Jj=1, {ξcjt}Jj=1, {ξnjt}Jj=1, Gt)

The effects on intertemporal prices take a natural form. For example, since Yt =

Ct + Gt, we know that the effect of government demand on the intertemporal price

is simply given by
∂δt
∂Gt

=
1

∂Yt
∂δt
− ∂Ct

∂δt

= δt ∗
1

1
γ
Yt +

1
σ
Ct

(13)
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where the second line expresses the slope of the "excess supply of goods" using the

relevant labor supply and consumption demand elasticities.

As an intermediate size economy, the government in an country 1 as given the

fiscal policies in other countries in the specific sense that it treats ξcjt, ξ
n
jt as given for

j = 2, , ...J. It takes into account the effects of its own tax actions on intertemporal

prices via the constraint above. The effect on the intertemporal prices due to country

j fiscal policy decisions are:

∂δt
∂ξnjt

= −δt ∗
θjajt

1
γ
Yt +

1
σ
Ct

∗ ∂njt
∂ξnjt

(14)

∂δt
∂ξcjt

= δt ∗
θj

1
γ
Yt +

1
σ
Ct

∗ ∂cjt
∂ξcjt

Note that the effect of a country’s fiscal actions on the intertemporal price involve

the effect on its own labor supply or consumption and the effect of supply/demand

shifts on the equilibrium price. More specifically, note that the magnitude of these

intertemporal price effects of country j fiscal policy thus depends positively on the

size of the country θj.

5.2 Optimal taxation

We now consider country j’s optimal tax problem, using the "direct form" described

above.

L =
∞X
t=0

βtu(c(ξcjtδt), n(ξ
n
jtajtδt))

+Φj

∞X
t=0

βtq(c(ξcjtδt), n(ξ
n
jtajtδt))

+Υj

∞X
t=0

βtδt[ajt ∗ n(ξnjtajtδt)− ajtg
n
jt − gcjt − c(ξcjtδt)]

To make the FOCs as simple as possible, we view the government of country j as

choosing the present value of the relevant tax wedge, ξnjtδt or ξ
c
jtδt. This simplifies

the algebra somewhat and corresponds to the idea that the country j government (i)

understands the effects of its tax actions on intertemporal prices and (ii) understands

that its tax actions affect intertemporal prices through their effects on quantities

supplied to or demanded from the international market.
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The efficiency condition for consumption is as follows.

0 = ucjt ∗
∂cjt

∂(ξcjtδt)
+ Φj[qcjt ∗

∂cjt
∂(ξcjtδt)

]

−Υjδt
∂cjt

∂(ξcjtδt)
+Υj[ajtnjt − ajtg

n
jt − gcjt − cjt)]

∂δt
∂(ξcjtδt)

The first three terms indicate that an efficient price of consumption ξcjtδt takes into

account: (i) the effect of the change in this price on utility; (ii) the effect on the

government budget constraint; and (iii) the effect on the present discounted value

of the country’s net exports. There are two components to this last term, which

are the direct expenditure effect (δt
∂cjt

∂(ξcjtδt)
) and the indirect effect via the country’s

consumption effect on the community discount factor (Υjxjt
∂δt

∂(ξcjtδt)
).

The efficiency condition for the price of labor (ξnjtδt) takes a symmetric form

0 = unjt ∗
∂njt

∂(ξnjtδt)
+ Φj[qnjt ∗

∂njt
∂(ξnjtδt)

]

+Υjδtajt ∗
∂njt

∂(ξnjtδt)
+Υj[ajtnjt − ajtg

n
jt − gcjt − cjt] ∗

∂δt
∂(ξnjtδt)

As with the consumption condition, there is an effect operating through the commu-

nity discount factor, Υjxjt
∂δt

∂(ξnjtδt)
.

These expressions both contain price effects. The labor effect can be shown to be

∂δt
∂(ξnjtδt)

= −δt ∗
θjajt

1
γ
(Yt − θjajtnjt) +

1
σ
(Ct − θjcjt)

∗ ∂njt
∂(ξnjtδt)

and the consumption effect can be shown to be

∂δt
∂ξcjt

= δt ∗
θj

1
γ
(Yt − θjajtnjt) +

1
σ
(Ct − θjcjt)

∗ ∂cjt
∂ξcjt

Define zjt = [ 1γ (Yt − θjajtnjt) +
1
σ
(Ct − θjcjt)]. Then, the two FOCs imply that

0 = ucjt + Φjqcjt −Υjδt +Υjδtθj
xjt
zjt

0 = unjt + Φjqnjt +Υjδtajt −Υjδtajtθj
xjt
zjt

which are the efficiency conditions for the small open economy problem (in the "pri-

mal" form), modified by the presence of terms involving xjt
zjt
. Accordingly, if xjt = 0,

then the intermediate size country chooses the same tax rates as the small country.
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More generally, we can use these conditions to determine aspects of the optimal

tax structure, analytically and computationally. First, taking the ratios of these two

conditions, we see that

(
−un
uc
)
1 + Φj(1 + γ)

1 + Φj(1− γ)
= ajt ∗

1− θjxjt/zjt
1− θjxjt/zjt

= ajt

so that the optimal policy involves

1− τnjt
1 + τ cjt

=
1 + (1− σ)Φj

1 + Φj(γ + 1)

as in all of the models above. However, it is no longer the case that the tax rates are

constant over time, so that the condition above says that the labor income tax and

the consumption tax must move inversely.

Focusing on the efficiency condition for labor, we see that

χnγjt[1 + Φj(1 + γ)] = ajt ∗ [1− θjxjt/zjt]Υjδt

so that optimal labor is higher in situations where the country is a net importer

(xjt < 0) and lower when it is a net exporter (xjt > 0).3 In order to bring about this

higher labor, it is necessary that there be a lower labor tax rate when the country is

a net importer. Further, given that there is a lower labor tax, there must be a higher

consumption tax, given the inverse relationship which we determined above. Both

taxes thus work to cut net imports, thus lowering the price that the country faces for

being a net importer.

5.3 Nash equilibrium

In a Nash equilibrium, each country chooses its optimal tax policy taking as given the

actions of the others. From above, we can see that there are two main mechanisms by

which countries interact. First, the community discount factor δt affects the supply

and demand for goods in all countries. Second, the fiscal policy within a given country

is affected by
xjt
zjt
=

ajtnjt − ajtg
n
jt − gcjt − cjt

1
γ
(Yt − θjajtnjt) +

1
σ
(Ct − θjcjt)

so that other country’s tax actions — which affect the aggregate quantities produced

Yt and consumed Ct — are relevant to country j’s fiscal policy and production. In a
3This discussion is somewhat heuristic, as the surplus is a function of labor and consumption,

but it describes the direction of tax effects appopriately.
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Nash equilibrium, each country chooses its tax rates according to the considerations

discussed in the prior section.

We have not yet characterized the Nash equilibrium in detail. But the considera-

tions discussed above suggest that it will involve time-varying tax rates and smaller

volumes of community intertemporal trade than the constant tax rate case, which ob-

tains when all countries ignore the effects that their policy actions have on community

discount factors.

6 Optimal policy with coordination

We now consider a setting in which tax policy is coordinated across countries, cho-

sen so as to maximize a weighted average of welfare for community members (these

utility weights are ϑj). However, we continue to require that each country satisfy

its present value budget constraint and its government budget constraint: there are

no transfers between governments or economies other than through the price system.

The appropriate Lagrangian for this problem is then

L =
JX

j=1

ϑj{
∞X
t=0

βtu(c(ξcjtδt), n(ξ
n
jtajtδt))}

+
JX

j=1

{Φjθj

∞X
t=0

βtq(c(ξcjtδt), n(ξ
n
jtajtδt))}

+
JX

j=1

{Υjθj

∞X
t=0

βtδt[ajt ∗ n(ξnjtajtδt)− ajtg
n
jt − gcjt − c(ξcjtδt)]}

where the first line is the weighted-average objective; the second line represents the re-

quirement that coordinated policy respect each of the government budget constraints;

and the third line represents the requirement that coordinated policy represent each

of the country budget constraints.

The FOCs with respect to country j’s "prices" are as follows.

0 = ϑjucjt
∂cjt

∂(ξcjtδt)
+ Φjθj[ucjt ∗

∂cjt
∂(ξcjtδt)

]−Υjδtθj
∂cjt

∂(ξcjtδt)

+{
JX

h=1

Υhθh[aht ∗ nht − ahtg
n
ht − gcht − cht)]}

∂δt
∂(ξcjtδt)
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0 = ϑjunjt
∂njt

∂(ξnjtδt)
+ Φjθj[unjt ∗

∂njt
∂(ξnjtδt)

]−Υjδtθj
∂njt

∂(ξnjtδt)

+{
JX

h=1

Υhθh[aht ∗ nht − ahtg
n
ht − gcht − cht)]}

∂δt
∂(ξnjtδt)

In each of these expressions, notice that the community decision-maker takes into

account the effect on all countries’ budget constraints of changing the community-

wide discount factor. In this sense, the community decision-maker can choose tax

rates that are quite different from those of the single country decision-maker. An

important reference case comes about when the decision-maker attaches the same

weight to all country budget constraints (Υh = Υ). Then, the community general

equilibrium condition,
JX

h=1

θh[aht∗nht−ahtgnht−gcht−cht)] = 0, implies that the second

line of both conditions above is zero. Accordingly, the community decision-maker will

choose country tax rates on labor and consumption that are constant across time,

resulting in the same deficit behavior in each country as if it were small.

7 Effects of productivity, purchases and taxes

We are interested in the studying the effect of time-varying country-specific changes

in productivity, purchases and taxes. <simulation exercises to be added.>

7.1 Small country analysis

7.2 General equilibrium effects

7.3 International transmission

This model embodies the view that the effects of productivity shocks, fiscal shocks,

and fiscal rules are transmitted internationally through their effects on a country’s

international borrowing and, hence, via interest rates. That is: the total demand for

funds by country j is

gcjt + cjt − yjt

which is equivalent, in this model, to the current account deficit.
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8 Extensions of the analysis

To focus sharply on a basic externality associated with an individual country’s fiscal

policy, we have deliberately abstracted from a number of aspects of fiscal interaction

which are never-the-less feasible within our framework. We briefly discuss three.

8.1 Transfer payments

Section 2 documents that transfer payments are a major expenditure item for Euro

countries. We abstracted from these above, so as to make it possible to analytical

characterize the optimal tax policy. With transfer payments included, the government

budget constraint becomes

0 ≤
∞X
t=0

βtδt[τ
n
jtwjtnjt + τ cjtcjt − gcjt − wtg

n
jt − Tjt]

Accordingly, in a closed economy, the government has an incentive to manipulate its

taxation to affect the present-value of transfers by altering market discount factors.

It would seem likely that a coordinated fiscal policy would also have this incentive

in community general equilibrium, but that this force would be absent in the small

country model and mitigated in the Nash equilibrium.

8.2 Endogenous purchases

We have followed the optimal taxation literature by considering a setting in which

government purchases are exogenous, but it would be feasible to study economies

in which these were endogenous either as a result of a mechanical fiscal rule (e.g.,

gjt = ϕyjt) or an optimizing choice by the government. This latter extension would

raise the interesting issue of how government purchases might themselves be a source

of fiscal externalities.

8.3 Investment

In Europe, as in other countries around the world, fluctuations in net exports are

dominated by variations in investment and materials (Baxter (1995)). Further, in

neoclassical models such as the one that we develop here, investment is frequently

highly responsive to changes in taxes, both directly and via effects of taxation on the
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quantity of labor. It would be relatively straightforward to add investment, producing

a multicountry version of the classic model of Chamley (1986).
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(i) (ii) (iii) (iv)

country
Government non-
wage consumption

Government Wage 
Consumption

Government 
Investment

Government total 
current 

disbursements
Austria 8.9% 18.8% 1.0% 50.6%
Belgium 10.3% 22.1% 1.5% 50.0%
Finland 8.3% 22.1% 2.7% 52.1%
France 10.5% 24.3% 2.9% 55.5%
Germany 11.3% 19.0% 1.5% 48.8%
Greece 3.2% N/A N/A N/A
Ireland 6.8% 15.3% 4.9% 34.1%
Italy 7.8% 18.6% 2.5% 46.5%
Netherlands 13.9% 24.4% 3.3% 49.2%
Portugal 5.6% 20.5% 3.4% 46.3%
Spain 7.3% 17.8% 3.3% 39.5%
median value 8.3% 19.7% 2.8% 49.0%

(i) (ii) (iii) (iv)
country Total Direct Taxes Total Indirect Taxes Total Receipts Government Surplus
Austria 13.8% 14.6% 50.7% 1.5%
Belgium 17.4% 12.8% 49.7% 5.1%
Finland 18.9% 12.9% 52.8% 2.9%
France 11.8% 15.2% 50.9% -0.1%
Germany 10.8% 12.2% 45.5% -0.2%
Greece N/A 14.2% 44.7% 4.3%
Ireland 11.1% 12.5% 33.3% -1.1%
Italy 13.3% 14.5% 43.9% 1.5%
Netherlands 10.6% 12.8% 45.0% 0.3%
Portugal 9.5% 15.1% 42.7% 0.3%
Spain 10.5% 11.3% 39.6% 2.2%
median value 11.4% 12.9% 45.0% 1.5%

(i) (ii)

country
Government 
Employment

Business Sector 
Employment 

Austria 9.3% 63.5%
Belgium 11.1% 50.0%
Finland 16.7% 50.4%
France 14.8% 48.8%
Germany 7.5% 61.9%
Greece 7.3% 50.3%
Ireland 7.7% 58.8%
Italy 8.9% 54.2%
Netherlands 7.1% 52.5%
Portugal 12.7% 59.7%
Spain 9.2% 50.1%
median value 9.2% 52.5%

C.  Employment:  % of working-age population

Table 1:  EMU Fiscal Policy in 2004

A.  Government Expenditure:  % of GDP

B.  Government Receipts:  % of GDP



Country 

Combined 
Central plus 
Sub-Central 

Rates

Including 
Social Security 
Contributions

Austria 42.9% 42.9% 50.0% 20.0 25.0 0.42
Belgium 45.1% 59.3% 53.5% 21.0 34.0 0.38
Finland 50.3% 56.7% 52.1% 22.0 26.0 0.39
France 37.0% 47.2% 55.7% 19.6 35.0 0.37
Germany 47.5% 60.5% 47.5% 16.0 38.9 0.45
Greece 33.6% 49.6% 40.0% 18.0 n.a. 0.51
Ireland 42.0% 48.0% 42.0% 21.0 12.5 0.48
Italy 41.4% 51.6% 46.1% 20.0 33.0 0.45
Luxembourg 33.9% 47.8% 38.9% 15.0 30.4 0.53
Netherlands 52.0% 52.0% 52.0% 19.0 31.5 0.40
Portugal 35.6% 46.6% 40.0% 19.0 27.5 0.50
Spain 45.0% 45.0% 45.0% 16.0 35.0 0.47
median 42.4% 48.8% 46.8% 19.3 31.5 0.45

EU, non-EMU
Czech Republic 28.0% 40.5% 32.0% 22.0 26.0 0.56
Denmark 54.9% 62.9% 59.7% 25.0 30.0 0.32
Hungary 56.0% 69.5% 38.0% 25.0 16.0 0.50
Poland 26.2% 51.6% 40.0% 22.0 n.a. 0.49
Slovak Republic 8.4% 21.8% 19.0% 20.0 19.0 0.68
Sweden 56.5% 56.5% 56.5% 25.0 28.0 0.35
United Kingdom 40.0% 41.0% 40.0% 17.5 30.0 0.51
median 41.5% 54.1% 39.0% 23.5 26.0 0.49

non-EU
Australia 48.5% 48.5% 48.5% 10.0 30.0 0.47
Canada 46.4% 46.4% 46.4% 7.0 36.1 0.50
Iceland 42.0% 42.0% 43.6% 24.5 18.0 0.45
Japan 47.1% 47.8% 50.0% 5.0 n.a. 0.48
Korea 36.6% 39.2% 39.6% 10.0 27.5 0.55
Mexico 26.6% 28.9% 33.0% 15.0 30.0 0.58
United States 41.4% 42.9% 41.6% n/a 39.3 n/a
median 42.0% 42.9% 43.6% 10.0 30.0 0.51

Top marginal personal 
income tax rates for 

employees (2004)

Table 2:  Taxation in the EMU and the EU (OECD members)

"Extent of 
Taxation" 

Statutory 
Income 

Tax Rate 
(2004)

VAT 
Standard 

Rate (2003) 
(%)

p
Income Tax 

(2005): 
Combined 

Central plus Sub-
Central Rates 

(%)
nτ cτ

1
1

n

c
τ
τ

−
+



country Net Exports Fiscal Deficit
Austria 1.1% 1.4% 0.25
Belgium 2.3% 3.9% 0.87
Finland 4.0% 3.2% -0.09
France 1.4% 1.2% 0.00
Germany 1.7% 1.5% 0.13
Greece 1.6% 3.4% -0.14
Ireland 10.2% 4.2% 0.83
Italy 1.9% 3.9% 0.55
Netherlands 2.9% 1.8% 0.46
Portugal 3.5% 2.3% 0.50
Spain 1.8% 2.1% -0.32

Table 3:  Relationship between Net Exports and the Fiscal Deficit

Volatility:  % Per Year Correlation:  Net 
Exports and 
Fiscal Deficit



Figure 1:  Government Receipts and Disbursements 
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Figure 2:  Government Surplus (Primary Balance) 
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Figure 3: Employment 
0

.2
.4

.6
.8

0
.2

.4
.6

.8
0

.2
.4

.6
.8

1960 1970 1980 1990 2000

1960 1970 1980 1990 2000 1960 1970 1980 1990 2000 1960 1970 1980 1990 2000

Austria Belgium Finland France

Germany Greece Ireland Italy

Netherlands Portugal Spain

Government employment,share of working age pop

Business sector employment,share of working age pop

year

Graphs by country

 



Figure 4: Deficits and Net Exports 
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Figure 5: Components of Government Consumption 
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