-

View metadata, citation and similar papers at core.ac.uk brought to you byff CORE

provided by Research Papers in Economics

Monetary Union without Fiscal Coordination

May Discipline Policymakers

Roel M.W.J. Beetsma
DELTA (Joint Research Unit CNRS-EHESS-ENS) and University of Limburg

A. Lans Bovenberg
CentER, Tilburg University

ABSTRACT:

We show that, with benevolent policymakers and fiscal leadership, monetary unification
reduces inflation, taxes and public spending. These disciplining effects of a monetary union, which
rise with the number of fiscal players in the union, are likely to raise welfare. Joining an optimally
designed monetary union is particularly attractive if fiscal authorities do not care about inflation.
Fiscal coordination offsets the disciplining effects of monetary unification. Hence, subsidiarity in

fiscal policymaking may enhance welfare.

Keywords: monetary union, fiscal leadership, common central bank, discipline, optimal
institutions, inflation, taxation, spending, fiscal coordination.
JEL Codes: E52, E58, E61, E62, F42.

June 1995

Mailing address:

A. Lans Bovenberg
CentER

Tilburg University
P.O.Box 90153
5000 LE Tilburg
The Netherlands


https://core.ac.uk/display/7008935?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

1. Introduction

Monetary developments in former Soviet republics and, most notably, the plans for
European monetary unification initially set out in the Delors Report (1989) have brought monetary
unification to the forefront of research agendas. Much of the literature suggests that monetary
unification produces an inflationary bias and excessive public spending (Aizenman, 1992} 1993).
The lack of monetary and fiscal discipline in a monetary union provides a case for fiscal
coordination (see, e.g., Levine and Pearlman, 1992, Levine, 1993, Levine and Brociner, 1994, and
Krichel, Levine and Pearlman, 1994). Furthermore, several papers find that the attractiveness of
entering a monetary union or admitting a new participant decreases with the number of participants
(see, e.g., Casella, 1990, Alesina and Grilli, 1993, and Bayoumi, 1994).

This paper provides a case against these findings. We set up a simple model of a monetary
union with identical economies in which, in concluding nominal wage contracts, the private sector
acts as Stackleberg leader versus the policy authorities (Barro and Gordon, 1983a,b). In setting tax
rates, the fiscal authorities are in turn leader vis-a-vis the common central bank (CCB), which is
unable to commit. After the CCB sets the inflation rate, public spending is set so as to balance
the government budget. This description of fiscal-monetary interactions seems realistic because tax
rates cannot be adjusted as quickly as monetary policy, so that a particular choice of tax rates
provides the government with a first mover advantage (see also Debelle and Fischer, 1994).

Social welfare losses depend on deviations of inflation, output and public spending from
their target levels. If policymakers share the objectives of society while lump-sum taxes and
commitment are absent, insular policymaking (i.e. policymaking at the national level outside a
monetary union) produces undisciplined policies. In particular, inflation, public spending and taxes
are all excessive from a social perspective. Intuitively, discretionary policy uses unanticipated
inflation, which is self-defeating in equilibrium, as an indirect instrument to alleviate tax
distortions. A monetary union succeeds in alleviating this lack of discipline and the more so the
larger the number of participants becomes. The reason is that a large union containing many non-
cooperating fiscal players strengthens the strategic position of the common central bank, which

favors lower inflation than the fiscal players do because it does not internalize the beneficial

1 Aizenman (1992, 1993) shows that a monetary union with a large number of decision makers, who all
have access to the printing of a common currency, suffers from excess public spending and an inflation bias.
The main difference with our analysis is that we assume that the distribution of seigniorage revenues among
policymakers is ex ante fixed.

2 Commitment may also be partial, in the sense that under normal circumstances the policymaker sticks
to its promises, while it deviates only in extreme cases (see Lohmann, 1992). Indeed, in practice it seems
almost impossible to design institutions which rule out the possibility of reneging under extremely adverse
circumstances (see Lohmann, 1995).
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impact of unanticipated inflation in relaxing government budget constraints. The resulting decline
in inflation enhances welfare in modern economies in which small holdings of base money limit
the adverse implications of lower inflation for seigniorage revenues.

The objectives of the fiscal authorities do not necessarily coincide with those of society. In
particular, in contrast to society, fiscal authorities may not care about inflation. In that case, to
offset the opportunistic behavior of the fiscal authorities, society finds it optimal to appoint an
independent central bank that attaches a high priority to price stability. With such an optimally
designed central bank, welfare losses decrease with the size of the union, irrespective of real
money holdings. For a wide set of parameter combinations, numerical results suggest that
increasing the size of an optimally designed union raises welfare also if fiscal authorities attach a
positive weight to price stability.

Fiscal policy coordination produces the same outcomes as national policymaking outside a
monetary union and, hence, eliminates the disciplining and potentially welfare enhancing effects of
monetary unification. This provides a case for applying the subsidiarity principle to fiscal
policymaking within a monetary union.

The remainder of this paper is structured as follows. Section 2 sets out the basic model.
Section 3 explores the policy and welfare effects of monetary unification. This section investigates

also the effects of fiscal coordination. Finally, Section 4 concludes the paper.

2. The model

The monetary union consists of n participating countries. Whereas the common central
bank (CCB) sets monetary policy for the entire union, fiscal policy is determined at the national
level by the n governments. We follow Beetsma and Bovenberg (1995b) in modeling the n
national economies. For the purposes of this paper, we assume that all economies are identical.
Each economy produces a single perfectly substitutable good. Capital is perfectly mobile across
international borders while barriers to commodity trade are absent. Hence, the inflation rate is
uniform across the union. Labor is immobile internationally.

Consider some economy i (i=1,..,n). Following, among others, Alesina and Tabellini
(1987), Debelle (1993), Eijffinger and Schaling (1993), Jensen (1994) and Beetsma and Bovenberg
(1995a,b), workers are represented by trade unions whose sole objective is to achieve a target real

wage rate, the logarithm of which we normalize to unity. Therefore, the (log) of the nominal wage

% For the case of Europe, it is well known that labor is relatively immobile (for example, due to
linguistic, cultural, social and institutional barriers).
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rate is set equal to the (rationally) expected (log) price levelwbere the superscript "e" denotes
an expectation. Nominal wage contracts are signed before policy is selected, so that unions act as
Stackelberg leaders vis-a-vis the authorities.

Output of a representative firm in country i amounts to=YL,", where L is labor, and is
taxed at a rata;. The firm maximizes profits, PI(1-t,)-WL;, where P and W are price level and
the wage rate (which is uniform across the entire union because the expected price level inflation is
uniform across the union). Hence, (log) output is given by yn/(1-n))(tert-1,+logn), wherett
is the inflation rate. For convenience, we normalize output by subtracting the congiéit (
n))logn from y,. Without any consequences for our main results, wenség, so that normalized

output, X, amounts to
X, = TETC-T,. (2.1)

In absence of tax distortions;=0 in equilibrium (wherer=1t). We allow also for other, non-tax,
distortions due to, for example, union power in the labor market. The first-best output level, i.e.
output in the absence of any, tax or non-tax, distortiorx.isTRus, x>0 measures the non-tax
distortions and can be interpreted asimplicit tax on output. In fact, an output subsidy can offset
the implicit output tax (;=-X), thereby driving up output to the non-distortionary lexel ~

Society i's welfare function is different from that of the unions, because it takes account of
the preferences of not only workers but also non-workers. The following loss function defines

society i's preferences over consumer price inflation, output and public spending:

Vg, =% [0y ¢ + (X-X)° + Ogs (9-8)7, Olps,04s>0. (2.2)

Welfare losses increase in the deviations of inflation, (log) output, and government spendsg (g
government spending as a share of non-distortionary output) from their tArfje¢starget level of
inflation is set at zero, which corresponds to price stability, and the target for output amounts to
the non-distortionary levelx."The target for government spending, Can be interpreted as the
optimal share of non-distortionary output to be spent on public goods if (non-distortionary) lump-
sum taxes are available (Debelle and Fischer, 1994, and Beetsma and Bovenberg, 1995a). The

parametersa, s and a,s denote the weights of the inflation and government spending objectives,

4 Note that output and employment are one to one related in the model. Hence, instead of output we
could have included employment in the objective functions, with the target employment level corresponding
to the output level in absence of any distortions.
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respectively, relative to the weight of the output objective, which is normalized to unity. Only
relative weights matter for the outcomes. The limiting case@f- « corresponds to an exogenous
government spending share equabto ~

Country i's government features the following loss function:
Ve =% [0 C + (Xi')N()2 + Ogs (gi-g)z]! 00. (2.3)

Hence, we allow the government's inflation weight,, to differ from the corresponding weight
for society, a,s. In particular, if a,z<a,s the government is 'opportunistic’ in the sense that it
puts too high a relative weight on output and public spending. The government selects the tax rate

and public spending under the restriction of its budget consttaint,
g+ (I+p+-m) d =T, + KTT+ 6, (2.4)

wherep is the constant real interest rate and whex®,®;, and k=0 (a constant) are, respectively,

the exogenous stock of single-period non-indexed government® debitp-sum tax revenue, and

real money holdings as a share of output in absence of distoftidiiscountries share equally in

the seigniorage of the CCB. Accordingly, seigniorage revenues accruing to country i are given by
KTL

In equilibrium, expectations are rational and (2.4) can be rewritten as,
K=g+ (l4p)d + X - 8= [14K] + kT + [3-g], (2.4)

whereK represents thgovernment financing requireme(gee Beetsma and Bovenberg, 1995a). It
amounts to the government spending targetdébt servicing costs, (pyd, and a labor subsidy
aimed at offsetting the implicit tax on output, fiet of the maximum available amount of lump-
sum taxes,0<g+(1+p)d+X, which is equal for all countries. The last right-hand side of '§2.4
represents the three sources of finance: explicit and implicit tax reveruses, seigniorage

revenueskrtt and the shortfall of government spending from its targeg,. ~

® The government budget constraint is derived in Beetsma and Bovenberg (1995a).

® Thus, p+1t is the nominal interest rate, which compensates for the expected inflation incurred over the
lifetime of the debt.

" Alesina and Tabellini (1987), Debelle (1993) and Jensen (1994), among others, assurrelthat
However, as will become clear, a non-unitary valuecgflays an important role in our results.
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3. Monetary union with fiscal leadership

In setting taxes, the fiscal authorities act as Stackleberg leaders vis-a-vis the common
monetary authority. In practice, fiscal leadership is likely to occur because monetary policy can be
adjusted more quickly as fiscal policy so that a particular choice for taxes provides the fiscal
authorities with a first-mover advantage versus the monetary authority. After the CCB sets
inflation, the fiscal authorities set spending so as to balance the public budget.

An independent common central bank (CCB), which is unable to commit, sets monetary

policy for the entire union. Its preferences are given by,
Vees = Y2 {0y + 3" [(Xi')N()z"'ags(gi'g)z]/n}f Oy >0. (3.1)

The CCB'’s public government spending weight coincides with societies’ public spending weight,
ags.g Therefore, if a,,=0, the objective function of the CCB amounts to an equally weighted
average of the individual societies’ objective functions. The CCB sets the inflation rate so as to
minimize (3.1) subject to (2.1), i=1,..,n, and taking as given the taxes and public spending selected
by the governments and the expected inflation rafe,This yields the following reaction function

of the CCB:

(3.2)

O™

O
O 1 e I o
T = W%' +FZH (T;+X)

so thatamat,=(1/n)(1+a,,,)" and 01vdg=0. Higher expected inflation or higher taxes and non-tax
labor market distortions in any of the participating countries induce the monetary authority to raise
inflation in order to protect employment. However, the relative weight the CCB attaches to
employment in country i is only 1/n-th of the weight that a national central bank would attach to
employment if monetary policy would be determined at the national rather than the union level. As
a direct consequence, the boost to inflation as a result of an increasdsironly 1/n-th of the
corresponding increase under national monetary policymaking. Therefore, the impact on the union-
wide inflation rate of unilateral changes in the tax instrument declines when more countries
participate in the union. Intuitively, in a larger union, the strategic position of an individual
government vis-a-vis the CCB weakens.

Government i minimizes (2.3) over its two instrumentand g subject to (2.1), (2.4) and
the CCB’s reaction function (3.2), while setting lump-sum taxes at their maxi®wir(1+p)d+X.

8 In fact, the CCB'’s public spending weight is irrelevant for the outcomes.
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The resulting equilibrium policy outcomes are (see Appendix A)

0 0 0 0
H = - 0 0 H L -
a a
n=fd Iw R orx o 1 R ogg-0 T [k (3.3)
EL,].+ K +Vng Ellh K +Vng EL,].+ K +VnE
O %wm Y0 0O %wm YO O %wm Y0

where we have suppressed the country index i, because the policy outcomes are uniform across the

entire union and where

Uy 0O
-10 1%,
B_D F%GHM
_ non ™ []

= T, oy

i%nMianFE 34
kidyn  NH Gg (3.4)

=1- .
lva ,+(k+d)/n  L1ra, +(k+d)/n

I |

Parametera s features in (3.3) because the fiscal authorities’ public spending weight equals
societies’ public spending weight (see (2.3)). Of course, for n=1, (3.3) coincides with the policy
outcomes under national monetary policymaking (see Beetsma and Bovenberg, 1995a). Expressions
(3.3) and (3.4) reveal that fiscal leadership produces a "spending distortion". In particular, in the
second best,and also in the Nash equilibriuth, (§-g)/(t+X)=a,s*. With fiscal leadership, in
contrast, this ratio representing the tax-spending mix is givenyly,, Hence, under fiscal
leadership, the trade-off between high levels of public spending and low taxes producing high
output is optimal only ify, equals unity. The smaller this parameter, the higher inflation, taxes,
and public spending become.

The parametey, thus plays an major role in our results. In particular, a non-unitary value
for this parameter indicates that a conflict between the monetary and fiscal authorities gives rise to
a spending bias. Expression (3.4) reveals the two potential origins of such a conflict. In particular,
the next-to-last term at the right hand side of (3.4), which redygd®elow unity, arises because
the CCB fails to internalize the government budget constraint. Accordingly, in contrast to the fiscal

authorities, the CCB does not consider the fiscal benefits of inflation in terms of more seigniorage

° This is the equilibrium where all policy variables are selected by a benevolent policymaker, who is able
to commit (see Beetsma and Bovenberg, 1995a). It corresponds to the Pareto optimal equilibrium given the
government budget constraint.

% This is the equilibrium where both fiscal and monetary policymakers select their policies taking the
other’s policies as given (see Beetsma and Bovenberg, 1995a). With Nash behavior of both authorities,
monetary unification would not have any impact as the resulting equilibrium in a monetary union would
coincide with that under national monetary policymaking.
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and unanticipated inflation in terms of less real debt service. Hence, the fiscal authorities raise
taxes strategically to encourage the CCB to boost inflation in order to gain more seigniorage and
reduce the real value of the non-indexed public debt. In particular, by increasing taxes, they induce
the CCB to raise the inflation rate in order to protect employment. The additional tax revenues due
to the strategic use of the tax instrument produce the spending bias. The fiscal benefits of inflation
vanish if k+d=0. In that case, the fiscal authorities do not have to raise taxes strategically to induce
the CCB to indirectly internalize the government budget constraint so that the next-to-last term at
the right-hand side of (3.4) thus becomes zero.

The last term on the right hand side of (3.4) originates in a conflict between the fiscal
authorities and the CCB about inflation objectives. If the CCB is more inflation averse than the
fiscal authorities @, >0,s), the fiscal authorities raise taxes in order to encourage the CCB to
produce more inflation, thereby bringing the equilibrium outcome more in line with the preferences
of the fiscal authorities. This strategic use of the tax instrument produces a spending bias.

Expression (3.4) indicates that the spending bias due to the strategic use of the tax
instrument vanishes in two special cases. First, if the union becomes very large (i.e. n approaches
infinity), the last two terms at the right-hand side of (3.4) approach zero. The reason is that, with a
large number of fiscal players, the impact of unilateral changes in the tax instrument on the
behavior of the CCB becomes negligible. In this case, the price stability weight of the fiscal
authority does not affect the policy outcomes at all. The reason is that the fiscal players perceive
that they do not have any impact any more on monetary decisions by the CCB. Hence, the CCB
prevails in the conflict between the fiscal and monetary players about the optimal inflation rate.
More generally, the larger the union, the weaker becomes the strategic position of each individual
fiscal player and hence the smaller is the impact of the fiscal price stability weight on the policy
outcomes.

The second case in which the strategic use of the tax instrument vanishes is if, at given
O O goes to infinity. With an ultraconservative CCB (i.a,, — ), the fiscal authorities
realize that raising the tax rate will not induce the CCB to boost the inflation rate.

Substituting the policy outcomes (3.3) into the social loss function (2.1) and using that

with rational expectations xx; we arrive at society i's loss in equilibrium,

N

(3.5)

DQ\QDDDDDD
(N
N
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Special case: policymakers share the social inflation objectives

We first explore the case in which the preferences of both monetary and fiscal authorities
coincide with societies’ preferences (i.a,-=0,,=0,). In that case, the conflict between the
monetary and fiscal authorities results in a spending distortionyk4, see (3.4)) as governments
raise taxes strategically in order to induce the CCB to take into account the fiscal benefits of
higher inflation. Moreover, a larger union, by weakening the strategic position of the fiscal players,
reduces this spending bias (i@,/on>0, see (3.4)).

To explore how the size of the union affects welfare in this case, we differentiate the

equilibrium loss \; (i.e. (3.5), witha,=a,¢) with respect to n:

O O
aVS,i 0 ags agsans |:H:ﬁynlz| > 2 (3.6)
=3 OF=—0K - :
on M [8O0oon O
K Yo OO
%* *——00
M %s YO0

As noted abovepy,/on>0 as the spending distortion falls with the size of the union. Hence, a
larger union benefits welfare if the term between the first square brackets is negative. The two
terms in the numerator of this term stand for the first-order welfare effects of changes in,
respectively, public spending and inflation. The first term in the numerator is always negative,
indicating that lower public spending (allowing for lower taxes, thereby raising output)
unambiguously raises welfare because this spending is excessively high under fiscal leadership due
to the strategic use of the tax instrument. The larger is the magnitude of the spending distortion (as
indicated by the absolute value gf1), the larger becomes the first-order welfare gain associated
with a lower level of public spending and a higher level of output.

The second term in the numerator represents the welfare impact of the lower inflation rate
that is produced by a larger union. The sign of this effect depends on the size of real money
holdings, as represented hy. In particular, a lower inflation rate benefits welfare k1.
Intuitively, with relatively small money holdings, the fiscal benefits of inflation in generating
seigniorage revenues are relatively unimportant. Accordingly, inflation is excessively high from a
social point of view because the CCB attempts to use unanticipated inflation as an instrument to
boost output, thereby alleviating distortions in the real economy. With rational expectations, this
attempt is ineffective as the private sector anticipates this incentive of discretionary policy to
employ monetary policy in this way. With excessive inflation in the initial equilibrium, the

reduction in inflation produced by the expansion of the monetary union pushes inflation closer
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towards the socially optimal rate (see Beetsma and Bovenberg, 1995a), thereby producing a first-

order gain in welfare.

Policymakers do not share the social inflation objectives

Before investigating how the size of the union impacts policies and welfare at arbitrary
levels of a,,, and oz, we need to explore the properties @i First, in most casey, will be
lower than one, indicating that the fiscal authorities prefer a higher inflation rate than the CCB
does so that they raise taxes strategically to encourage the CCB to boost inflation (in particular
Vo<l if o <(k+d+1l),,, see (3.4)). However, if the fiscal authorities attach a much higher
priority to price stability than the CCB does (i.a,~>(k+d+1),, so thaty>1, see (3.4)), they
actually cut taxes strategically in order to induce the CCB to reduce inflation. In that \aise,

decreasing rather than increasing in the size of the union:

oy, _ (1+1/anM>(anM(K+d+1)7aT[F>_ (3.7)

on (n(l+GnM)+K+d>2

Hence, a larger union always movgstowards unity. Intuitively, in a larger union, governments
find it less attractive to use the tax instrument strategically to affect common monetary policy set
by the CCB. Hence, the trade off between low taxes and high spending moves closer to its social
optimum.

To see how, for arbitrary price stability weights of the CCB and the fiscal authorities, the

size of the union affects welfare, we differentiatg;¥3.5) with respect to n:

0
|:|yn71 1 = nS
5 o+ Ky, 00
VS,i _ 0 agS agSaTrMD Aom Eﬁyn[lkz (38)
= F=—0K".
on [ O O goon O
0 ge<.go
0 —'=—0 O
O 0 “nm “gs[] 0

The first term in the numerator of the term between the first square brackets at the right-hand side
of (3.8) represents the welfare effects of changes in the trade off between higher public spending
and lower taxes producing higher output. The second term between the first square brackets
indicates how changes in the inflation rate impact welfare. In combination ayjflan, the first

term always raises welfare as a larger union reduces the strategic use of the tax instrument and
thus reduces the distortion in the level of public spending. The sign of the welfare impact of

changes in inflation as a result of the larger union depends on the specific parameter values. Unless
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the fiscal authorities care much more about price stability than the CCB does, a larger union
reduces inflation as the fiscal authorities put less effort into inducing the CCB to raise inflation
(i.e. a<(k+d+1),, so thatdy,/on>0). This produces a first-order welfare gain if inflation is too
high from a social point of view, indicating that the monetary authorities are not conservative
enough (this is the case f,,<a,J/K, see expression (3.9) below). Accordingly, an increase in the

size of the union unambiguously enhances welfawre ik (K+d+1) ,<(K+d+1)x /K.

Optimal institutions in a monetary union

We now turn to the question how policies and welfare are affected by joining a properly
designed monetary union. If society can optimally adjust both fiscal and monetary institutions, the
second-best optimum can be achieved by selecting the following preference weights for price
stability

0" = o,(k+d+1)k anda,,* = o, K. (3.9)

Accordingly, the fiscal authorities should be made more conservative than both the central bank
and society (see Beetsma and Bovenberg, 1995a). The reason is that the fiscal authorities
internalize the benefits of inflation in relaxing the government budget constraint. Hence, they face
an especially strong incentive to boost inflation.

As long as central bank preferences can be adjusted properly o(jss0,,""), the
adjustment of the fiscal price stability weight: becomes less important if the size of the union
increases. To demonstrate this, we substitujg®™ from (3.9) into (3.5) and note thatgyyequals
the second-best welfare loss ¥=1 (see Beetsma and Bovenberg, 1995a). Furthermore, we

substitutea.,,°™ into (3.4) to find,

1[] K%XT(F GT[S
non nsD K
% 1ra JK+(K+d)/n

(3.10)

I o

The fiscal authorities’ inflation weight affectg only through the second term in the numerator of
(3.10). The relative importance of this term falls with the size of the union, n. The diminishing

importance of optimally adjusting the fiscal price stability weight reflects again the weaker

1 These weights are found by noting that the second best requiresgtga#t(T(Fi):ags'l and, hence, that
v.=1. Combine this with the requirement that the inflation rate be equal to the second best rate. This yields
the optimal CCB inflation weighta,,,°"=a, /K. Substitute this expression far,,, into the equationy,=1
to yield the optimal inflation weight of the fiscal authoritg,°™
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strategic position of the fiscal players in a larger union. As noted earlier,—ifon the fiscal
authorities’ inflation weight becomes completely irrelevant, because they are unable to affect the
common monetary policy. In that case, the second-best is reached by adjusting the CCB’s inflation
aversion only (i.e. by setting(,,,=a.,°"). Therefore, in a very large union, fiscal preferences do
not have to be adjusted.

In practice, society may not be able to change the preferences of the fiscal authorities.
Hence, the rest of this section explores what happens if society can optimally select only the
preferences of the CCB. A particularly interesting case is when the fiscal authorities do not care
about inflation at all §,=0). For that case, one can show (see Appendix B) that the optimally
designed CCB is more conservative than when also fiscal preferences can be adjusted (i.e.
a,,">0,J/K). Intuitively, a relatively conservative CCB is required to offset the pressure exerted
by opportunistic fiscal authorities to boost inflation. Moreover, irrespective of real money holdings,
enlarging a monetary union raises welfare as long as the price stability weight of the CCB is set
optimally (see Appendix C).

Another interesting case is when money holdings become negligibl&£@. In that case,
making the central bank ultraconservative (i.e. giving it an infinite preference weight for price
stability) is sufficient for attaining the second-best, irrespective of the size of the tnitime
reason is that the optimal inflation rate is zero because inflation does not provide any social
benefits by generating seigniorage. An ultraconservative CCB not only produces zero inflation but
it also makes the fiscal players realize that the strategic use of taxes is futile, thereby avoiding the
spending distortion.

Finally, we consider the case in which the fiscal authorities share societies’ degree of
inflation aversion @,=0,). For this case, we have not been able to establish unambiguous
analytical results concerning the welfare effects of an increase in the size of a monetary union with
an optimally designed CCB. Accordingly, we resorted to numerical simulations for a wide variety
of parameter combinatiortd.For all of the parameter combinations investigated, we found that

the welfare loss was decreasing in n whep ™ was optimally adjusted.

If oy -, y,—1 and, hence, ¥, - ¥%(1+a,")?, which equals the second-best welfare loss=.

13 We used a grid made up of all the possible combinations of the following parameter valuesg,for
a4 andk we used the values 0.1, 0.5, 1, 2 and 10; for d we used 0, 1 and 2; for n we chose 1, 2, 3, 5 and
10. This yields a total of 1875 parameter combinations.
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Fiscal coordination can be counterproductive

Fiscal coordination changes the strategic interactions. In the absence of coordination, the
effect of unilateral changes in the tax instrument on the common monetary policy is relatively
small, especially if the monetary union becomes large (see equation (3.1)). This discourages
governments from using the tax instrument strategically vis-a-vis the CCB. With coordination,
however, each fiscal player internalizes the effects of a unilateral tax change on the other fiscal
players. This encourages the fiscal authorities to employ their tax instruments so as to encourage
the CCB to change the inflation rate in the direction preferred by the fiscal players. In this way,
fiscal cooperation strengthens the strategic position of the fiscal authorities.

With fiscal coordination, tax rates and public spending levels are selected by a
supranational authority who minimizes an equally weighted sum of the individual fiscal authorities’
loss functions. Not surprisingly, with symmetric countries, fiscal coordination yields the same
policy outcomes as under national policymaking (Appendix D). Hence, if policymakers share the
social preferences, fiscal coordination weakens discipline as inflation, taxes and public spending all
increase. Therefore, with low money holdings and hence small social benefits from seigniorage,
fiscal coordination harms welfare. As shown above, with completely opportunistic fiscal authorities
(i.,e. a,.=0) and an optimally designed CCB, fiscal coordination is always counterproductive,
irrespective of real money holdings. Moreover, the numerical results discussed earlier suggest that
fiscal coordination unambiguously deteriorates welfare with an optimally designed CCB, also if
fiscal authorities do care about inflation. Hence, if the fiscal players coordinate, an appropriate
adjustment of fiscal preferences for price stability becomes more important in order to prevent
excessive inflation and public spending. However, changing fiscal preferences may be difficult to
implement in practice. Hence, our results strengthen the case for subsidiarity in fiscal policymaking

to reduce spending and inflation biases originating in the inability to coftmit.
4. Conclusions
This paper has demonstrated that, under fiscal leadership, monetary unification may

discipline fiscal and monetary policy, thereby reducing inflation, taxes and public spending. In

modern economies with relatively small money holdings, the disciplining effects of monetary union

14 Using a different model, Rogoff (1985) shows that monetary policy coordination may be
counterproductive, because coordination may worsen the credibility problem of central banks vis-a-vis the
private sector. Thus, Rogoff (1985) provides another example of the general result that coordination among a
subset of players may be counterproductive, because removing one distortion (i.e. the failure to internalize
externalities) may exacerbate another distortion (absence of commitment).
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boost welfare. For such economies, the attractiveness of joining a monetary union increases in its
size. Intuitively, in a union with an increasing number of fiscal players, the strategic position of
each of the fiscal authorities weakens. This reduces inflation and public spending, thereby
offsetting the inflation bias due to the absence of commitment and the spending bias due to the
strategic use of the tax instrument. By restoring the strategic position of the fiscal players vis-a-vis
the monetary authorities, fiscal policy coordination destroys the disciplining effect of a union.

When the fiscal authorities do not care about inflation at all, a larger union with an
optimally designed CCB unambiguously raises welfare, irrespective of the size of money holdings.
To counteract the opportunistic fiscal players, the CCB should be made more conservative than in
the absence of fiscal leadership (i.e. in the second best). However, the optimal price stability
weight of the CCB converges to that in the second best (i.e. in the absence of fiscal leadership) if
the union becomes infinitely large. For the case of benevolent fiscal authorities, numerical results

reveal that increasing the size of an optimally designed union raises welfare.
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Appendices: For referees’ use only; not for publication.
A: Derivation of policy outcomes (3.3).

The reaction function of the CCB (3.2) has already been derived in the main text.

The Lagrangian of the fiscal authority of country i is,

YVoloteT? + (TRTE-1-%) + agd(g-8)7] + Algi+(1+p+re-md-1,-kTe6), (A1)

where 1T is given by the CCB’s reaction function (3.2). The first order conditions for taxes and public

spending are,

AT . N JC e w2
(o) (m-me-1,-X) -15= AHk+d) 1 '
T onE FvH 8 Fuod

ags(gfgi) = A, (A.3)

wheredTvoT, is evaluated along the reaction curve of the CCB (3.2). Because the economies are identical, in
equilibrium fiscal policies are the same for all countries and, hence, in equilibrimagr+X)/0 .
Substitute this expression into (A.2), also substit@®dt=(1/n)(1+0,,)" (from the CCB’s reaction
function) into (A.2), impose rational expectations®Xm) on (A.2), multiply both sides by (I, and

rearrange, to yield:

Uy O O
_ o
A o < o o A
nonPwo O 0 Oon
Substitute (A.3) into (A.4) to yield,
4, O
~ Yn o .
9.9 - L dn ). #9)
gs[]

Substitute (A.5) ankkT=K(1,+X)/0,,, into the government financing requirement (2.4nd rewrite to yield

the solution fort;+X. The solutions for the other policy instruments follow easily.
B: Proof that if a,=0 and k>0, the optimal CCB is more conservative thero, /K.

If a,=0,

_ (-D)neay, <1 (B.1)

1o, +(k+d)/n ’

n
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and, hence,

oy, _ (k+d+1)/n

> 0. (B.2)
aa (1+(XHM+(K+d)/n>2

Differentiate \;; with respect toa,,, and rearrange to find that the sign @V /oa,,, is given by the sign
of,

0 0
a
i []
where
0 [l [l 0
A=z 1 %7 Qs e % Qs (B.4)
- 2 I 2 yn D
v [ M [] anMagsD ™ []
0 0
- 1 1 a. B.
B = _(yn*]_) + %an SE ( 5)
agS anMagSD M []

Note, also for later use, that fom,, close enough to zero, A and B are both negative and, hence
d0Vs/oa,, is negative. Moreover, ik>0, for a,, large enough, A and B are both positive and, hence,
oV /oa,, is positive. Hence, ifk>0, there exists a value ai,,, between zero and infinity at which gy
reaches a global minimum and at whié¥ s /da,,=0. Denote this optimal value far,, by a,°"

Becausey,<1, we have that A<O and B<O foo,.<a,J/k and, hence, thadVgj/oa,,<0 for

a,y<0,J/K. Hence, there can be no optimumdg<a. /K.

C: Proof that an increase in the size of a union with an optimal CCB raises welfare

if a,z=0 and the degree of CCB conservatism is optimally adjusted

Note that if,a,=0, an increase in n raisgs Differentiate \j; with respect toy, which yields,

nill:| %/nKianS/anM
aVS,i _ Qgs DE RERRRY K? (C.1)
oy, O O d 0O
SRS -
O O %w Y90 0O

Clearly, fork=0, dV¢/dy,<0. Remember that fok>0, there exists a value af,, between zero and infinity
at which V;; reaches a global minimum and at whidN s /0a,,=0. Denote this optimal value o, by

0, °"(n).
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Note that the numerator in the coefficient 6t equals B (B.5). If we can show that this numerator
is negative, then a marginal increase in n reduces welfare loss, giygm,,,**(n).

Because y,<1, dV¢/dy, can only be non-negative ifo,,>a. /Ky, Therefore, suppose that
0P (n)>a, /Ky, and that B0. Again, becausey<l, this implies that A>0 ifa,=a.,%(n). Combine
this with (B.2) and (B.3), to imply thadV/da,,>0 if a,,=0,,(n). This yields a contradiction, so that
0.,°"(n) cannot be an optimum or B cannot be non-negative. Hence, at an optimyru,,, P (n),
0V {0y,<0.

The result that a marginal increase in n reduces welfare losses when evaluatgeay,*(n) is
independent of n. Hence, if we increase the number of participants frath (where m is integer), with
O,y=0,,°"(m), to m+1, adjustinga,,, to a,,,°"(m+1), welfare losses will be reduced (because they are

reduced for all subsequent marginal increases in n, while adjustip@ptimally).
D: Proof that fiscal coordination yields the same outcomes as insular fiscal policymaking.
The Lagrangian of the supranational fiscal policymaker is given by,
Yo{ o0 + 3 "[(TETE-T-X)? + agd(g-8)°1n} + 31"\ [g+(1+p+Te-m)d-T,-KTE6)], (D.1)

where 1t is given by the CCB's reaction function (3.2). The first-order conditions for taxation and public

spending in country i are,

a n%?F"E Z]m( et x)%%%+ %(nnetix)% 1%
: PO Gy 0 02)
Yl MO A agrd i
cxgs(g—gi)/n = A, (D.3)

where aT/dt,=(1/n)(1+4a,,,)™". Again, because the economies are identical, in equilibrium fiscal policies are
the same for all countries and, hence, in equilibriums(t,+X)/a,,,. Substitute this expression into (D.2),
also substitutedT/ot,=(1/n)(1+a.,,)™" into (D.2), impose rational expectations®m) on (D.2), use that (in
equilibrium) 1,=1;, multiply both sides by n(le,,) and rewrite, to yield:

g

0
o . n )
£ +GHM§Ti+X> - Zj:l )\i(Ker)Jr}\in(lJranM)' (D 4)
™

Because in equilibrium public spending is the same for all countries, (D.3) implies that the Lagrange

multipliers are the same for all j=1,..,n. Use this and substitute (D.3) into (D.4), to yield,
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O
Da nF

O
FWWE(HW) = a (Lo, k+d)G-g). (D.5)
™ O

Combine (D.5) andkr=(t,+X)/a,,, with the government financing requirement (2.40 obtain the

equilibrium policies. These coincide with the outcomes in (3.3) for n=1.



