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Abstract

This paper deals with monetary and fiscal policsatgtgic interactions within a multi-
country framework representing a monetary union anvestigates the politico-economic de-
terminants of productivity-enhancing public spemdiithe paper also addresses the issue of
the optimally designed common central bank in aeavith discretionary monetary leader-
ship. The establishment or the enlargement of aetaoy union can theoretically foster as
well as discourage public investment, dependinghenrelative preferences of governments
between their various economic objectives. Howether ,case in which monetary unification
leads to a fall in public investment seems moreikn Europe. This does not yet necessarily
mean that public investment turns out to be incieffit from a social point of view. The wel-
fare implications of the change in public investinggpend both on the central bank’s output-
inflation trade-off and on the time preference ratenational governments.
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1. Introduction

Since the seminal articles of Aschauer (1989awh} attempted to estimate the marginal
productivity of public capital and found a signditt positive impact of public investment on
productivity and aggregate output for the US ecopomany empirical analyses, following
alternative approaches, have been carried out théhaim of measuring the contribution of
public investment expenditure towards economic gnofer different OECD countries or
periods. The issue of the return of public cagited generated a vivid debate and has become
increasingly controversial because the variousietutthat have been conducted so far did not
succeed in offering clear-cut conclusions as regé#nd precise magnitude of the impact of
public investment on macroeconomic performance.eibeless, although the results of em-
pirical research appear to be more or less fragdépending on the methodology considered
(European Commission, 2003; Turrini, 2004), theryali the same a consensus that public
investment spending in infrastructure or humanteqs likely to sustain economic growth,
by enhancing productivity performance in the long,rand is as important as private invest-
ment! In particular, public investment can play a leggraole in rendering private invest-
ment more productive and in stimulating privateeisivnent in productive assets (Lloyd,
1999).

The beneficial effect of public capital expenditune economic activity has notably been
put forward for explaining the impressive perforroamf the US during the nineties. Despite
substantial reductions in defense expenditure, morent investment spending has risen by
some 2% per year on average during the secondhéifat period, which sharply contrasts
with the situation in the European Union (EU), weheublic investment expenditure contin-
ued to fall throughout most of that dec&d&t the end of the nineties, the level of publie in
vestment — as a share of GDP — in the US was almist as high as that of the EU-11
(Lloyd, 1999). Among the various factors liableexplain this downward trend in public in-
vestment levels in Europe has been the fiscal dinlagion pressure from the Maastricht crite-
ria, although the question remains open to delhd¢enémann, 2002; European Commission,
2003)® Now that monetary unification is achieved, theirjstic point of view, given the
existing framework for fiscal stability, is thatetlprospect of lower future budget deficits and
debts should induce governments to increase spgrdbmoted to public investment pro-
grams. The share of public investment in GDP indexs@& on average in the EU area (by
more than 2% per year) between 1999 and 2002.

Exploring whether the establishment of the Europ®bametary Union (EMU) and its
enlargement to the East afterwards could reallylréss higher public investment levels ap-
pears to be relevant and motivates the present.pdpee, the question is investigated in par-
allel with that of the socially optimal monetansiitution (i.e. the optimal degree of monetary
conservatism).

Generally speaking, a higher degree of fiscal falden is expected to be associated with
higher public investment levels. | tackle this is$tom a strategic standpoint in order to high-
light some politico-economic factors that are iastental in determining the share of public
investment in total public expenditure. | use foatta n-country model of discretionary fiscal
and monetary policymaking with commitment problamshe tradition of Barro and Gordon

! Some other theoretical reasons, such as the sopplyblic goods or the presence of various mafdigires,
also provide a rationale for public investment.

Z Between 1994 and 1998, the ratio of public investiio GDP registered the largest drop in the B awith
a fall by almost 4% per year.

% According to the econometric results of Heinemé2002), the fiscal constraints imposed by the Mizst
Treaty did not add to the decline in public capsigénding in a significant way.



(1983)* This model formally describes the EMU through #imategic interaction between
one central bank, which sets the common monetdigypior the entire union, and n national
governments, which select their fiscal policy in@-cooperative fashion and impose exter-
nalities on one another by affecting the union’flation rate. The paper examines the
Stackelberg solution with monetary leadership, Whdepicts the better commitment technol-
ogy of the monetary player (Debelle, 1996). Follogvthe recent work by Ismihan and Ozkan
(2003a, b, c), I distinguish current non-productsgending, which does not affect output,
from productivity-enhancing public spending, whibbosts activity in the long run. The
model is dynamic with two periods for representing consequences of public investment for
future macroeconomic performance.

The main point in this paper is that governments usblic investment policy in a strate-
gic way with the aim of affecting future inflatioexpectations and economic outcomes.
Whenever the central banker moves first, in theeats of any adjustment of his output-
inflation trade-off, the equilibrium inflation raie either too high or too low when compared
with the socially optimal rate. Each fiscal autktyiis then induced to reappraise its public
investment strategy in order to alter the trenchometary policy for getting closer to the op-
timum. Nevertheless, in a monetary union, the ogitimflation rate is like a public good from
the perspective of an individual member statehab the incentive for a country to contribute
to this public good, by reviewing the level of pgbtapital expenditure, directly depends on
the ex anteperceived effects of its own measures on the éub@mmon monetary policy. In
this setting, it is shown that, as long as the rteomgepolicymaker’s trade-off has not been
adjusted, the establishment — or, equivalently, ahlargement — of a monetary union can
theoretically promote as well as discourage pubfestment, depending on the relative pref-
erences of governments between their various ecignobjectives. However, the case ac-
cording to which the monetary union entails a dropublic investment, and hence harms the
future growth potential of participating countriegpears more likely in the European con-
text. Thus, a decline in public investment can thgcally be explained on purely strategic
grounds, irrespective of the tight fiscal rules ospd by the Maastricht criteria and by the
Stability and Growth Pact (SGP). On the other hahthe central bank’s output-inflation
trade-off is correctly adjusted, the public investinlevel is disconnected from any considera-
tion about the size of the monetary union. In saicase, the common central banker might be
made weight-liberal to increase the inflation ldatiberately.

Another question of interest concerns the welfamplications of the possible change in
the share of productive expenditure following mamgunification. In particular, could public
investment turn out to be systematically insufintifom a social point of view? The answer
to this question mainly depends on the price stghbileight in the central bank’s loss func-
tion, and on the degree at which governments drgdoiure events. In fact, the possible cur-
tailment in productive spending does not necessariply that public investment is always
too low when compared with the optimum. Somewhaagaxically, if the central banker is
the dominant player in the game, there can be wvesiment even in the presence of myopic
governments whose rate of time preference excéat®t societies.

The size of the monetary union also appears to lmapertant consequences for the opti-
mal level of public investment. Depending whethebl investment is excessive or, on the
contrary, too small from a social point of view,daon the relative preferences of national
governments, any enlargement of the union may éxeorable or adverse effects on welfare,
as it directly impacts on the equilibrium levelmiblic capital expenditure, and hence on the
distribution of distortions between the two peri@dshe game. In this setting, it is shown that
the optimal size of the EMU can formally be eithieite or infinite.

* This model is notably used by Beetsma and Bovend@@8, 1999, 2000, 2003).



The remainder of the paper is organized as foll@®exction 2 sets out the model. The
equilibrium values of control and state variableshe two periods of the game are calculated
in Section 3. The model is solved for the commantrad banker’s optimal degree of inflation
aversion in Section 4. | then explore, on the bakiatratemporal welfare losses, how mone-
tary unification can affect the level of productwimproving public expenditure, depending
on the relative preferences of governments. Se&ioonsiders intertemporal losses and the
political distortions associated with myopia toetetine the conditions under which public
investment is either insufficient or excessive fraraocial standpoint. Finally, Section 6 con-
cludes. The appendix provides all the technicalvdéons.

2. The n-country model

Following Beetsma and Bovenberg (1998, 1999, 2Q003), the monetary union is for-
mally represented by a n-country version of theddad Alesina and Tabellini (1987) model
of discretionary policymaking in a closed econoifilge model is extended to two periods to
take into account the implications of public investts for future performance.

The economic and monetary union consists of n @patiing countries. As will be clear
below, the value of n plays an important role h@lee case = 1 coincides with insular
monetary policymaking, while an increase in n carseen alternatively as the establishment
of a monetary union or as the enlargement of asadir existing monetary union. It is as-
sumed for simplicity that all countries are struatly identical and produce perfectly substi-
tutable commodities, so that the inflation rateddily fixed by the common central bank) is
uniform across the union.

As in Ismihan and Ozkan (2003a, b, c), the maimtpigi that output depends on the pro-
ductivity level, too. A representative competitiven of countryi (i = 1,..., n) faces the pro-
duction functionY; { = A «(Li, 1) whereY, A, andL; represent output, productivity and labor
in period t, respectively, andQa < 1. The firm is a price taker on every market aad to
maximize profitsPY; (1 — 7, ) — WiLi +, whereP; andW; respectively denote the price level
and the nominal wage rate in period t, which aeeghme across the union, and whgres
the tax rate on the total revenue of countsyfirm in period t. Any increase in the tax rate
leads to a fall in profitability and thus results lower output. Nominal wage contracts are
signed before policies are chosen. The nominal waigein period t is set equal to the ration-
ally expected price level for this period; henae= (), where lower case letters represent
logs and where the superscript “e” denotes a ratierpectation. It is straightforward to see
that output in country is then given by = (a/(1 - @))[p: — (p)° — §,+ + &, Ja + log(a)],
where log(1- 7, {) has been approximated by £ 1).

| follow the hypothesis of Ismihan and Ozkan (2Q08ac) that productivity for a given
period directly depends on the public investmertlleselected by fiscal authorities in the

former period. So, in countiy a , = ,Bogi',t_l, whereg' denotes productivity-increasing pub-

lic expenditure ang > 0. Substitutingg  into the output equation above, settifig &/a
and a = % for algebraic simplicity and normalizing outgayt subtracting the constant term
(al(1 - a))log(a) yields the following output supply function:

X ¢ :77{_77f_ri,t+ﬁgil,t—1’ (1)

wherex is normalized output and wherestands for the inflation rate.



| take up again the distinction made in Ismihan @=#kan (2003a, b, c) between public
consumption spending), which is assumed here to be non-productive arfthve no effect
on economic activity but yields instant utility fiscal authorities (on political and electoral
grounds, for instance), and public investment sjmen¢y'), which has a positive impact on
overall productivity and makes it possible to irage output in the next period, as seen above.
Current non-productive spending is made up of pu®ictor wages, transfers and social secu-
rity spending, among others. Public investmenbisbly composed of spending in infrastruc-
ture, including transport and telecommunicatiorwoeks, in human capital (i.e. education
and training) and in research and development.

The government budget constraint creates a link between monetary and fiscal policies
within each period and between optimization deaisiacross different periods:

gi(,:t+gil,t =TT (2)

| exclude borrowing as a source of finance for r@asing from the issue of strategic pub-
lic debt accumulation, and solely focus on the iy of strategic behavior as regards pub-
lic investment decisions. The two categories oflipuxpenditure can then be financed only
by distortionary taxation and seigniorage. All ctsigs share equally in the seigniorage reve-
nues of the common central bank and thus get the sharez.> °

Each society features a standard welfare functefmed over inflation, output (i.e. em-
ployment) and public consumption spending for tweoiqus:

=tval =gl b X+ slos-olf
Vi _Li,1+pSLi,2_zsz St T\ T %) T5\Gi T 0 ) (3)
t=1

where the superscript “S” is used for society.

It is supposed for simplicity that all countriessBaanalogous preferences. Welfare losses
increase in the deviations of inflation, output gnblic consumption spending from their
targets. The targeted inflation rate is taken t@é&® and thus corresponds to price stability.

X andg; are the desired levels of output and public cortion spending, respectively, for
the t-th period (& 1, 2). X, represents the first-best level of output in theemce of any dis-

tortion,” while g, denotes the optimal public consumption spendingllas a share of non-
distortionary output. Public capital expendituren@ itself an economic policy objective, in
that there is no targeted value for this variablg, it enters in the determination of welfare
through its impact on activity and employmesjt.ands; are positive and parameterize the
preferences of societyfor the inflation and current spending objectivespectively, relative

® Note that the ratio of real base money holdingsao-distortionary output (i.e. the inverse of mprelocity)
is here assumed to equal unity for simplifying ghgebra a little and for highlighting the differergses mone-
tary leadership leads to more clearly. In factimadern economies with efficient payment systemd, lsmce
low holdings of base money, seigniorage revenuas tie be small. The important implications of snmatiney
holdings as regards the optimal monetary arrangearahthe impact of monetary unification on puldiapital
expenditure will be examined in Section 4.

® For convenience, | shall suppose throughout tseafethe paper that there is no public investnsgending in

t=0norint=2 (sox ; :7'r1—nf—ri’1andgff2 =T, +1; ).
" The first-best output level can be achieved onylyrdmoving tax and non-tax distortions. Tax distors di-

rectly result from the absence of lump-sum taxdsijenmon-tax distortions are mainly due to commpdit
labor market imperfections.



to its dislike of output deviations (which is nofimad to unity).os denotes the subjective
discount factor of society @ ps< 1).

Governments (i.e. national fiscal authorities) haveomparable objective function with
the same targets and the same weighting coeffgidite sole difference with the preceding
function is about the effective rate at which tliéycount future events. Governmerfaces
the following loss:

Ve =P+ pls, = %i [n +(x, -><f)2+sg(gﬁ-gf)2], (4)

t=1

where the superscript “G” stands for government.

Pc is the subjective discount factor of fiscal auities (0< os < 1). It is well-known that
electoral uncertainty or political instability magyake governments short-sighted and give
them a higher rate of time preference than thabofeties (i.eps < ps). In the present model,
the possibility for the incumbent of being out fice at the end of the first period impacts on
the composition of overall public expenditure besweonsumption spending and investment
spending, as will be seen below.

The European Central Bank (ECB) cares about dewisitof inflation and output from
their ideal levels:

v e a3 b e 5, - | 0
t= j=

The ECB equally weights the interests of all coestas regards output and has the same
discount factor as societies. Notice that the commentral banker does not care about the
consumption spending level directly, insofar as gbgernment spending objective is not an
entry in his loss function. Nevertheless, he takés account the budget constraint of gov-
ernments when internalizing their reaction funciiothe leader-follower policy regime,;is
positive and measures the relative importance @®B &ttaches to price stability compared to
output. The monetary decision-making authorityderiservative” in the well-known Rogoff
(1985) sense when it has a greater concern fatiofl than societies (i.e,,> s;), and “anti-
conservative”, or weight-liberal, in the oppositse, whet,, < s

3. Stackelberg equilibrium with monetary leadership

Rather than considering the usual non-cooperataghNjame in which all players move
simultaneously, | choose to model the strategieratdtion among authorities by means of a
Stackelberg game with discretionary monetary legtdpr In fact, there is no particular reason
to consider the Nash equilibrium rather than ofwdution concepts. The question is still open
to debate (Dixit and Lambertini, 2000, 2001, 2008yallari and Di Gioacchino, 2003).

On the one hand, fiscal leadership can be justifiecccount of the greater flexibility of
the monetary instrument: as monetary policy dessian be implemented more quickly than
fiscal policy decision§,every government in the monetary union should haviest-mover
advantage (Beetsma and Bovenberg, 1998; Ander668@; Pe Bonis and Della Posta, 2004).

8 Fiscal policy is typically set on an annual basig even usually adopted for several years running.



On the other hand, the Stackelberg solution concaptalso be interpreted as reflecting
the strength of the commitment technology availdbl@layers; the first-mover situation is
then the result of the leader’s pre-commitment cépaAccordingly, the timing assumption
according to which the central bank chooses itcpdiefore the fiscal authority implies that
the former has a commitment powes-a-visthe latter. Hence, monetary leadership is an ad-
ditional way to capture the notion of central bamitependence (Petit, 1989; Hughes Hallett
and Petit, 1990; Debelle, 1996; Cooper and Kemp®02 Dixit and Lambertini, 2000, 2001,
2003). Moreover, in the specific context of the EMdn alternative interpretation for mone-
tary leadership rests on the fact that the ECBsdeath numerous national policymakers,
which is likely to strengthen the strategic positiof the common central bank against each
government (Van Aarle, 1996). From a strategic dgpaimt, the monetary policymaking au-
thority could take advantage of fiscal decentraiimaand impose its choices more easily. The
fact that many governments face a centralized naoyetuthority actually means that each
fiscal decision-maker taken separately has lititentive to internalize the monetary reaction
to his own policy’

The timing of events in this two-period game isa@®ws:

1. Int=1:
» The private sector forms expectations

 Government (i = 1,..., n) determines the optimal level of public est
mentg;, .

» Policies are set sequentially in a two-move subgenvehich inflation ex-
pectations are taken as given: monetary po{igy is announced and im-

plemented before fiscal policigg, ,), so the ECB takes into account the

first-period reaction function of each governmaenvttjch is a follower.
2. Int=2:

» The private sector forms expectations

» Policies are set sequentially again: the ECB iatiezaes the second-period
reaction function of each fiscal player before diog its policy(7,), and

then national fiscal policie§r, ,) are selected.

The present section provides equilibrium outcomas &elfare losses for both periods.
The details of the calculations are given in thpesqalix. | shall turn to the issues arising from
theses outcomes in the next two sections.

In this setup, the decision regarding how muchpens on infrastructure and other public
projects is made in the first period while takimgoi account the repercussions of these in-
vestments on future outcomes. When determiningjitienal level of productivity-enhancing
public expenditure, the first-period fiscal autlies have to equate the marginal cost from
increasing public investment (i.e. larger losses wuthe cut in current non-productive spend-
ing and to higher inflation and unemployment inipérone) to the (discounted) marginal
benefit (i.e. smaller losses in period two owindawer equilibrium inflation and higher out-
put and public spending). Eq. (6) below represthissintertemporal trade-off

. . M . .
X1+gl+gllzﬁl‘%(xz+gz_ﬁgll)1 (6)

® Notice, however, that the first-period fiscal aurities act as Stackelberg leadeis-a-visthe second-period
players, insofar as they affect future economicaones when selecting the level of public capit@esditure.

9 The country subscript is now dropped for notatiarvenience, as the policy choices and macroanino
outcomes of each member state are all identidhldrequilibrium.
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whereM = 255(1—%) +b”(1+ 59)2 +m1”+LS) >Q0andN = 255 +b,,(1+ 59)2 > 0.
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The left-hand side of Eq. (6) represents the lossaned by national fiscal authorities in
period one in consequence of an increase in pumbliestment spending. Expanding public
investment in & 1 takes place at the expense of lower public copsion expenditure (see
Eg. (A.19d) in the appendixdg,/og, < 0o, the higher the public investment level, the
higher is the (negative) current spending gap énfitst period (i.e.a(glC - gi)lagl' <0). Any
increase in public capital expenditure implies leigHistortionary taxes levied on production
(see (A.19b):07,/dg, > 0)This increase in taxation reduces profitabilityl dras a direct ad-
verse effect on output (which is always below @&gyéet in the equilibrium), so the incentive
for the central bank to inflate becomes greatee (#e19a) and (A.19c)d75/dg, > Gand
0x,/0g, < 0).

The right-hand side of Eq. (6) represents the liemethe next period from undertaking
public investments today3ocsM/N is theeffectivediscount factor of fiscal authorities. This
term varies in accordance with the nature of tHepgame (i.e. the commitment technology
available to players) and depends both on theivelgreferences of fiscal and monetary au-
thorities, as measured I8y sy andb; and on the size of the monetary union, n. Théédrg
the level of public investment spending, the beit#irbe macroeconomic performance in the
final period. Any increase in public capital expeace in t= 1 allows the second-period out-
put to be higher by improving productivity (see E4.20c) in the appendixdx,/dg, > 0).
Public investment in the first period thereby exgmithe amount of resources available to
fiscal authorities in the future (see (A.200),/dg, > @)d thus enables them to reduce the
deviation of public consumption spending from igsget value in the next period (i.e.
6(g§ —g;)/agl' >0 according to (A.20d)). Given the higher employmiavel in t= 2, the
incentive for the ECB to create surprise inflatisnveakened, so the equilibrium inflation rate
in t = 2 negatively depends on public capital expendifsee (A.20a)d7z,/dg, < O0).

One can now solve explicitly for the equilibriunvé of public investment in the Stackel-
berg game from Equation (6):

()" = (e (e g)-(K + ) -
' 1+ B(ps) ’
where (,oG)ML E@%M, and where the superscript “ML” indicates monetaadership.

The right-hand side of Eq. (7) reveals the deteamis of public investment. The higher
the first-period output and current spending tagtite lower the optimal share of productive

spending (i.e.d(g,)" /0(x +g,) < 0)Conversely, the higher are the second-period dutpu
and government consumption spending targets, tilgehimust be the level of public capital
expenditure in period one (i.6(g,)" /0(x, + g,) > Q}Lis also straightforward to see that a
higher effective discount factor raises the maigbemefit of public investment and thus en-
tails an increase in public capital expendituréhia first period (i.ed(g))" /0(0;) >0). In
other words, public investment drops whenever inepat grows.

Substituting (7) forg, into Egs. (A.19a), (A.19c) and (A.19d) in the apgie gives the
first-period equilibrium values for inflation, owtpand public consumption spending:
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_ ML _ bzr(l,+ Sg )(IOG )ML C
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whereC = B(x +g;)+(x +g;)>0.
By substituting (7) forg, into Egs. (A.20a), (A.20c) and (A.20d) in the apgie, one
then arrives at the second-period equilibrium vslue

2
) ZSgC

© TN o)) o
M b,’TSg(l+ Sg)C‘

(X2 2) N(1+,8(,OG)ML)’ (9b)

(gzc _ g;)ML __ Nt')”(1+ sg)C ‘ (00)

L+ 8o )™ )

In this dynamic setup, the expression for societyetfare loss in the equilibrium can be
split in several terms so as to distinguishititeatemporalcomponent from thatertemporal
one:

VS = Lf + pSLg = (Ls)intra x (Ls)inter x CZ' (10a)

The intratemporal Ioss(l_s)im,a, represents the distribution of distortions du¢ht leader-

ship of monetary authorities and the lack of commeitt across the various available policy
instruments within each period, and then correspadodhe result that would be obtained in a
simple one-shot game. The intertemporal I(il;%)mer, stems from the distribution of distor-

tions between the two periods and hence depentiseaate of time preference.
By making use of the two systems of equations (&) (@) above, one finds:

(o, - sl s o0
sje _ Pt (pG)ML 2
(o), o T (10c)

In what follows, | shall use the intratemporal facto investigate whether the establish-
ment or the enlargement of the monetary union ead fto a drop in public investment,



whereas the intertemporal factor will be consideceientify the cases in which public capi-
tal spending is excessive or, on the contrary ffitsent from a social standpoint.

4. Intratemporal losses and optimal central banker

This section mainly explores the formal conditiamgler which monetary unification can
involve a fall in public capital expenditure. Thisiestion however implies to study concur-
rently the normative issue of the optimally desyn@onetary institution for the whole union.
Hence, the first step is to determine the typeeoiti@al banker to whom the common monetary
policy should be delegated. The optimal centrakkamormally corresponds to the degree of
inflation aversion in the monetary loss function, (&; which makes it possible to minimize
the intratemporal loss factor (10b):

)ML 3 ZS”Sg

b Cl+s,

T

(11)

This result makes it possible to formulate thet fm®position below:

Proposition 1. In the Stackelberg game with discretionary monetaadership, the common
central banker minimizing intratemporal welfare des is conservative whenever govern-
ments put a greater weight on the current (non-patiye) public spending objective than on
output (i.e. $> 1), and anticonservative whenever the weight ofolliput objective exceeds
that of the current spending objective (i.g<d).

The reason for this result is the following. Fisaathorities are logically induced to set a
lower tax rate whenever they put a larger weightoatput and employment. There is then
less incentive for the central bank to create ssgpinflation in order to stimulate economic
activity. In such a case, b}, = s; the union’s inflation rate is too low from therpeipating
countries’ standpoint, given the social value ofjs®rage in providing public revenues. The
public consumption spending objective then impliest the tax cut has to be offset by a
higher inflation rate. Accordingly, by making thenamon central banker less conservative
than governments, welfare gains can be reapechdrdverse case in which governments
attach relatively more importance to their currgmending objective, the rise in distortionary
taxes has an adverse impact on output and pusheeiitral bank into running a more expan-
sionary monetary policy. It follows that the edoiilum inflation rate is excessive = s
The best is therefore to choose a Rogoff-type gawemwho has a greater dislike for inflation,
in order to allow governments to limit the tax iease and the output fall.

The parametéb,; indeed plays an important role in the presentyasmabecause it directly

affects the effective discount factfo, ). To see this, let us rewrifg, )" as follows:
ML _ ,[)’pGM _ 23; ZS,TSg
= = fog| 1+ =2 1|
(e )" =8 ﬁp{ N b, frs) (12)

It is straightforward to see that the second temrbriackets in the right-hand side of the
expression above, $&y/[bA1 + ;)] — 1], vanishes if and only if the common monetarii-po

10



cymaker is endowed with the optimal relative weighthe price stability objective given by
(11) (i.e.b,= 2s,8/(1 + ). Consequently, the terms2(nN)~ '[2s,8/[bA1 + sy)] — 1] origi-
nates in the distortions due to monetary leaderstapinvolve a suboptimal inflation rate. In
the absence of any adjustment of the central bantade-off (i.e.b,=s;), this term can be

either positive or negative, so that the effectiisount factor(o; )"~ happens to be either

increased or reduced. More preciselybat s; the term 26)%(nN) ™ [2s,s/[bA1 + s)] — 1] is
positive whenever national governments put a greaéeght on the current public spending
objective than on output (.63 > 1), whereas it is negative whenever they attatdtively
more importance to output and employment §;& 1).

Let us first consider the situation in which govesnts favor the objective of reaching the
targeted level of public consumption spendingsyl® 1, the equilibrium inflation rate turns
out to be excessive since the socially optimal reéitanker is conservative, as seen before.
Therefore, from thex anteperspective of the first-period fiscal playerdlation expectations
in period two are too high. The present nationalegoments are then induced to spend more
on infrastructure and education to improve ovepatiductivity and to promote economic
growth in the long run. In this model, devoting meesources for productive uses in period
one makes it possible to boost activity in periag,t which weakens the incentive for the
ECB to inflate in the final period. The incentiveorih present policymakers to reduce the
credibility problem and to alleviate the inflatibies in the future is formally captured by the
term 26,)%(NN)~ '[2s,8/[bA1 + s)] — 1] in (12), which representscaedibility-improvingef-
fect here. As this term is strictly positive anériraises the effective discount factor, the op-
timal level of public investment indeed goes up.

When governments put a larger weight on the outpjective than on the current spend-
ing objective (i.esy < 1), the equilibrium inflation rate is, on the cary, too low, since the
socially optimal monetary decision-maker is weiibéral in such a case (see (11)). Accord-
ingly, from theex anteperspective of the first-period fiscal authoritiegpected inflation in
period two turns out to be insufficient. The fipriod governments then have an incentive to
reduce public capital expenditure for compelling #CB to run a more expansionary policy
in period two. The term 2&)%(nN)” '[2s,8/[bA1 + s;)] — 1] now represents aredibility-
damagingeffect; it is strictly negative dt,= s,and hence reduces the effective discount fac-
tor (pG)ML, which makes that the optimal share of public reses devoted to productive

investment declines.
Proposition 2 recapitulates:

Proposition 2. In the absence of any adjustment of the commotratdmanker’'s output-
inflation trade-off (i.e. R = s, the first-period governments are strategicaltguced to in-
crease productivity-enhancing public expenditurthéy attach relatively more importance to
the public consumption spending objective tharheodutput objective (in order to alleviate
the credibility problem in the second period), they are induced to cut public capital spend-
ing whenever they put a larger weight on output amgployment than on current spending (in
order to aggravate the credibility problem in petitwo).

The argument above holds in a closed economy dsaw@h a monetary union. Neverthe-
less, within a monetary union, the magnitude o$ thositive or negative credibility effect
crucially depends on the number of member state3his is because the anti-inflationary
credibility of the common monetary policy is likepablic good. In the euro area, the incen-
tive for each participating country to contributethis public good, by setting the appropriate
public investment policy, depends much on eleanteperceived effects of its own measures
on the medium or long-term orientation of the ECBIgnetary strategy. The consequences of

11



domestic choices for the common inflation rate Wil more or less important according to
the number of member states (see Egs. (A.3) aridLjAn the appendix). As the ECB consid-
ers an equally weighted average of the nationgludutbjectives, its reaction to a change in
the public investment level of any country(i = 1,..., n) is indeed only 1/n-th of the
corresponding change observed under national mgnetéicymaking (i.e. r= 1). The larger
the monetary union (i.e. A> =), the smaller are the perceived effects of anyngbain
national public investment policy on future infati expectations. Therefore, each fiscal
authority taken separately is less prone to reastescomposition of public spending in a
larger monetary union.

Whens; > 1, inflation expectations are too high in the alocseof any adjustment of the
central banker’s preferences, as seen above. Anrisecorresponding either to the establish-
ment of the monetary union or to the enlargementhefunion, involves a decrease in the
credibility-improving factor (i.ed[2(sy)*(NN)™ '[2s,84/[bA1 + s5)] — 1])/dn < 0), and hence in
the effective discount factdjo, ). Each national fiscal decision-maker has less itieio

increase public capital expenditure in period arealleviating the common anti-inflationary
credibility problem in period two, as the perceivieeneficial effects of refocusing public
spending towards more productive investments imgeof lower inflation in the future be-
come smaller. Consequently, the monetary uniorsléaa fall in public investment when the
relative weight on the current spending objects/gigher than that on output.

If sy <1, inflation expectations are, on the contrary, kmw. A rise in n then involves a
lower credibility-damaging effect (i.@[2(sy)*(nNN)™ [2s,5/[bA1 + s)] — 1]/dn > 0) and an
increase in the effective discount factor. Accogtim each national government has less in-
centive to reduce its expenditure in infrastructorgects and other public services for stimu-
lating the incentive for the central bank to indlan the second period. The perceived effect of
a cut in public investment spending in the firstipe on the future union’s inflation rate is
smaller. Contrary to the preceding case, publiestiment now turns out to be higher in a
monetary union than with national monetary policking.

The third proposition below recapitulates our nraisult:

Proposition 3. In the absence of any adjustment of the centrakisaoutput-inflation trade-
off (i.e. by=s;, monetary unification (i.e. a rise m) leads to a drop in public investment if
governments mainly attach importance to the cursgending objective (i.eq & 1), and to
an increase in public investment if they favoragout objective (i.e.¢ 1).

Up to now, it has been assumed for simplicity thatratio of real money holdings to non-
distortionary output is equal to unity. In otherra®, inflation maps into seigniorage revenues
one-for-one. It should be recognized that this eggion is not necessarily the most realistic.
The seigniorage revenue within the euro area, aork rgenerally in developed countries,
does not constitute a very large component of govents’ receipts. As money holdings be-
come smaller in modern economies with efficient nseaf payment, inflation yields less
seigniorage. If the present model is intended pyesent the EMU, the most likely case is
then that of an excessive equilibrium inflatiorerbecause the social value of seigniorage is
not strong enough to make up for the familiar disda due to the lack of commitment and
self-defeating incentives to boost activity. Theim@l central banker must therefore be con-
servative. Hence, this strategic framework suggists an EMU enlargement might reduce
the credibility-improving effect and lead to a fall public capital expenditure, the more so
that seigniorage revenues in transition economié3eintral and Eastern Europe are not much
different from those observed in developed econsnmaecent years. Conversely, in devel-
oping countries where inflationary finance remamgportant, the socially optimal inflation

12



rate is presumably higher; in such a case, acaprdirthe present model, a project of mone-
tary unification could theoretically promote publitvestment by reducing the credibility-
damaging factor.

Proposition 4 summarizes this point:

Proposition 4. Given the possibility of a strategic use of puloicestment policy, monetary
unification between economies where seignioragemees tend to be negligible may entail a
fall in productive public spending, whereas mongtanification between economies where
inflationary finance is important may promote pghhvestment.

It is worth noting that the result about the potisybof a fall in public investment within
the EMU is here closely linked to strategic reasdNt particular assumption has been made
concerning the fiscal rules imposed in the EU lgyNaastricht criteria and the SGP. Besides,
the link between the marked drop in governmentstment spending during the nineties and
the deficit limits laid down in the Maastricht Ttgas not clear-cut (European Commission,
2003). At first glance, however, it is arguableleast in theory, that the requirement of fiscal
discipline in Europe might entail larger cuts irbpa investment spending than in public con-
sumption spending, especially for short-sightedhauties discounting future events at a high
rate. Indeed, cutting public consumption spendiray fine politically costly, whereas public
investment spending can be delayed with limitedtipal damage. The present model simply
suggests that such a result can partly be expldipedher reasons.

5. Intertemporal losses and optimal level of productive spending

It has been established in Section 4 that monetaifjcation can in theory encourage as
well as discourage public investment, accordinght relative preferences of national gov-
ernments, or depending whether seigniorage is itapbor not, as seen in Proposition 4. Let
us now turn to the normative issue of the welfanplications of these upward or downward
variations in public investment. To that end, weehto consider the intertemporal loss factor.
It can easily be shown from (10c) that:

> >
o) M
( )lnter O = IOG — ,Os- (13)

5 ~ WML
o(ps)" | N

At first, consider the simplest case in which goweents are benevolent, in the sense that
they have the same time preference rate as sac{eteos = 0s), and in which the common
central banker is already endowed with the priabibty weight that minimizes the intertem-
poral loss factor (i.éb,= 2s,;8/(1 + 5g)). Hence M/N = 1 and the first-order condition (13) is
equal to zero: the distribution of distortions beén the two periods of the game is then opti-
mal and the intertemporal loss factor is minimizea, In the absence of any political distor-
tion (i.e. when fiscal authorities are not shoghsed), the adjustment of the output-inflation
trade-off in the monetary policymaker’s loss fuontis enough to maximize social welfare.
Intuitively, whenever there are only (intratempprdistortions originating in the interaction
between fiscal and monetary policies and leadingitteer excessive or insufficient inflation,
the adjustment of the central banker’s trade-dfy fresolves the problem.
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In contrast, if there are also political distorsorthe first-order condition (13) cannot be

equal to zero. Agx < ps, a(LS)i“:;/a(pG)ML < 0. Hence, the effective discount factor is too

small since an increase in this factor involvesearédase in the intertemporal loss, which
means that the public investment level always tawrsto be insufficient whenever the first-

period fiscal players are myopic, even if intratemgb losses are minimized. The decision-
makers’ higher rate of time preference indeed thices a natural bias towards larger public
consumption expenditure in the first period; thenediate cost of undertaking public invest-
ments goes up, whereas the perceived beneficedtsfbf these investments in the final pe-
riod lessen.

Proposition 5 recapitulates:

Proposition 5. In the presence of political imperfections (jae.< ps), intertemporal welfare
losses are not minimized, even if the common devdwrgker is endowed with the price stabil-
ity weight that allows intratemporal losses to bmimized. The myopic behavior of the in-
cumbent governments makes that the public investienal is always too low from a social
standpoint.

Another question of interest concerns the welfamglications of the credibility-improving
or damaging effect in the absence of any adjustrokttie central banker’s output-inflation
trade-off. The equilibrium level of public investritas insufficient with respect to the social

optimum if 6(Ls)m;r/6(pG)ML <0, or pgcM/N < ps. By making use of (12), &t,= s, the con-
dition for public underinvestment within the mongtanion can be expressed formally as:

25921(39 _1) <« Ps™Ps
Ni+s,) o5

(14)

To begin with, consider the case in which natiog@ernments mainly attaches impor-
tance to the output objective (i®.< 1). The left-hand side of the inequality abovehien
negative, so the inequality is always checked. Tiumsitever the fiscal authorities’ subjective
discount factor, there is always public underinnesit in the monetary union. Interestingly,
even in the absence of any political imperfectiomking governments short-sighted, the ef-
fective discount factor is always too low and palgiapital expenditure turns out to be insuffi-
cient from a social point of view. This is becaunsenetary leadership involves an excessive
decrease in the equilibrium inflation rate in tbése. Hence, the first-period fiscal players are
systematically induced to cut spending in infrasinee projects and other public services in
order to compel the central bank to run a more esipaary policy in the future.

However, as an enlargement of the monetary unien #timulates public investment, by
lessening the credibility-damaging effect, internpemal welfare losses are all the same lower
than under insular monetary policymaking. In faotthis case, the larger the number of
member states, the smaller are the credibility-danggeffect and the intertemporal loss fac-
tor. More largely, as intratemporal losses do regeshd on n (see (10b)), any enlargement of
the monetary union necessarily makes countriegibeftt, so the optimal size of the union is
infinite.

Proposition 6 summarizes this point:

Proposition 6. In the absence of any adjustment of the commotratdmanker’'s output-

inflation trade-of, public investment in the momgtanion always turns out to be insufficient
from a social standpoint whenever governments pareater weight on the output objective
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than on the current public spending objective, eWehey are not myopic. In this case, any
enlargement of the monetary union is welfare imprgvso the optimal size of the union is
infinite.

Now consider the situation in which fiscal authiestput a larger weight on public con-
sumption than on output (i.eg > 1). The left-hand side of (14) becomes positi\e tvgo
cases have to be distinguished. If governmentaarshort-sighted and share the same rate of
time preference as societies, the right-hand siégual to zero, so the inequality cannot hold.
In other words, monetary leadership leads to pubterinvestment, which is also harmful to
welfare. The strategic incentive from fiscal plas/gy increase public capital expenditure with
the aim of reducing the monetary authorities’ amfliationary credibility problem in the fu-
ture is then not weakened by a higher rate of pnederence. On the other hand, in the pres-
ence of political distortions, (14) can be checkedot, depending on the importance of these
distortions,ps — g, and on the size of the monetary union, n, amdhgre. Even if govern-
ments are myopic, public investment can remain &iee, especially if the number of par-
ticipating countries is not very high. In contraas, soon as the myopic behavior of national
political authorities becomes more pronounced fse- o — 1), or as soon as the monetary
union consists of a sufficiently large number oftiggpating countries (i.e. p> «), the public
investment level is likely to be too low. In pattiar, within a very large monetary union, the
credibility-improving factor almost vanishes becaubke perceived impact of a higher na-
tional level of public capital expenditure beconmesgnificant.

Contrary to the previous case, the welfare implcet of an EMU enlargement now ap-
pear to be uncertain. Ag> 1, any entry of new member states involves aedeser in public
investment. In the absence of political distortjotigs enlargement enhances welfare by re-
ducing public overinvestment and, hence, intertamplosses. In contrast, in a world with
important political imperfections, or, more gensraas soon as public investment is too low
with respect to the social optimum, an enlargennegfatively impacts on welfare because it
further deters national authorities from undertgkpublic investments. In such a case, the
optimal size of the union is finite.

The proposition below recapitulates:

Proposition 7. In the absence of any adjustment of the centrakisaoutput-inflation trade-
off, public investment in the monetary union caneliber excessive or insufficient from a
social point of view if governments put a greateight on the current spending objective
than on output, depending on the degree of myapiatke number of member states. In con-
sequence, any enlargement of the union may reduoerease welfare losses.

6. Conclusion

This paper has discussed within a game-theoredgimdwork how monetary unification
can affect the participating countries’ public istraent level, in parallel with the issue of the
socially optimal monetary arrangement. The asswnpdf a strategic use of public invest-
ment policy implies that the composition of ovegdivernment spending depends both on the
nature of the policy game among decision-makerscemfiiture inflation expectations. Thus,
whenever the union’s inflation rate is not sociaftimal, in the absence of any adjustment of
the central banker’s preferences, national fiso#th@ities are induced to reappraise their in-
vestment strategy with the aim of getting closethi optimum, by altering the orientation of
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monetary policy in the future. However, in a mongtanion, the effort of each national gov-
ernment, taken separately, is conditioned byethanteperceived consequential effects of its
own measures on the future inflation rate. In palér, if the equilibrium inflation rate turns
out to be excessive, the incentive to undertakdiputivestments for boosting output and
reducing the temptation to inflate may be weakeate appreciably. Hence, the model sug-
gests that an enlargement of the EMU to CentralEzastern Europe may entail cuts in infra-
structure spending on purely strategic groundsspective of the fiscal rules imposed by the
SGP.

The other question of interest turns on the welfarplications of such a change in the
public investment level. The consequential effeftan enlargement of the EMU appear to be
ambiguous. If the common central banker is endow#l the price stability weight that
minimizes intratemporal distortions, public investmh happens to be systematically insuffi-
cient from a social point of view as soon as gonents are myopic. In the absence of any
adjustment of the central banker’s output-inflaticede-off, there can be either underinvest-
ment or overinvestment, depending on the relatreéepences of fiscal authorities, the degree
at which they discount future events and the nurobenember countries. It follows that any
enlargement of the monetary union may reduce aease intertemporal distortions. Some-
what surprisingly, the model shows that the amaididroductive public spending is always
too small when governments favor output and empéwmThe reason is that discretionary
monetary leadership involves a too contractionapnetary policy in such a case, so that
governments are pushed into cutting public cagitgdenditure for compelling the common
central bank to adopt a less restrictive stand@enfuture. In such a case, an enlargement of
the monetary union makes member countries bett@whg to the diminution in intertempo-
ral losses. On the other hand, when the objectiveaching the current public spending tar-
get prevails, public investment can be excessivanau the absence of political imperfec-
tions, because monetary leadership then entails expansionary monetary policy.

Appendix. Derivation of the equilibrium level of public investment
and welfare losses under a monetary union

Both fiscal and monetary policies are discretionamng implemented after the setting of
inflation expectations by the private sector. Inkeperiod, monetary policy is announced and
set first; the common central bank acts as theeleadthe game and internalizes the best-
response function of every national fiscal autlyorit

The two-period model is solved by backward induttibo begin with, the fiscal authority

of countryi (i = 1,..., n) selects; , to minimize the Iossl_fj2 subject to the budget constraint

and the output supply function for=t2, taking as givergi'vl,ﬂz,n‘; and the other national
fiscal policies. The second-period reaction funtiod countryi is then:

(1_ Sg)7T2 - 775 - X; + Sgg; +,39il,1
1+ S

li,= (A.1)
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The central bank takes into account the best-respamction above far=1,..., n. Sub-
stitute (A.1) into the monetary policymaker’s oltjee function for t= 2. The monetary
player therefore has to minimize the following leggh respect toz:

2 n
L' = b”;g ' 2n(1sj s )22;[2”2 -7 = 6+ 63)+ A f (A-2)
=

j=1 (A.3)
T, = 22 +b (1 )2
Sg s SQ
Then, the first-order condition far , can be rewritten as:
I . =- (25221 + bﬂ(1+ Sg ))X; + bﬂsg (1+ Sg )g; + IBgil,l
"2 282+bfi+s f 282 +bfl+s f 1+s,
(A.4)

2,383 n
22,901
=1

n
TRy Ty

By making use of (A.3) and (A.4), one derives coyiis output and spending gaps:

2065 &,
o bsfesora) me,  on 2% »5)
$2T% T o0 e s P T 1ts [L+s, 252 +b,(1+s,f]
9 T g [¢] g g T (o]
205 &,
e . blrs)xrg) Al n ;g” (A.6)
0,79, = +

25; + b”(1+ s, )2 1+s, (1+ S )[255 +_b”(1+ S )2J

c _ o)
s gomx)=s o -gp), = 222 S s)otmaif

losses in & 2 for a given level of public investment are:

Hence, government’s
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X N _ﬁ n
.. ZS,TS;{Xz +0, n 4 g;,lj . Sg(l+ Sg)x
" [2sg +b, L+ sg)?]2 2
(A.7)
2035 n 2
_bl+s i), B N 2O

282 +h,(1+s,f 1+s, (1+s, )[ng +b,[L+s, )2J

In period one, governmenti = 1,..., n) considers the following function:
1 L\ 2
LiG,1+IOGLiG,2 =§{Sn7212 +(7Tl_7zf _Ti,l_xl) +Sg(771 trh,— gil,l - gl) }

2
cr BNy
208,51 % +d, - > g
G g[ 2 2 n; il +pGSg(1+Sg)x

' [255 +b,(i+s, )2]2 2 (A.8)

bfies kg, Al n 29

2 +b,fles,f 1vs, [rsfos b s F]|

wheregg is the subjective discount factor of fiscal auities.
The same method applies ir fl.. Playeri sets its tax rate according to the following reac-
tion function, taking as giverr, 7z and the fiscal policy choices of the other menttates:

T, 1= (1_ Sg )Hi B ﬂfl_-'-xsi + Sg (g; + gil'l)_ (A_Q)
[¢]

Substituting the equation above into the centrakbés loss function yields:

]72 ; . * * R
b21 2n(1sfs )Zé[zm_’zf_(’ﬁJfgl)‘gj,l]- (A.10)

9

Minimizing this function with respect teg and imposing the rational expectations condi-
tion (77, = 77’ ex pos} yields equilibrium inflation for a given level g@froductive public ex-
penditure:

* * 1 n
ZSé[xl +0, +;Z 91,1]
i=1

282+, (1+s,f

(A.11)

]q:

Substitute (A.11) into the first-order condition.@for 7 1 to yield:
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I == (285 + b,,(1+ Sy ))XI + bﬂsg (1+ Sy )gi + Sy gil,l
" 282+b,(l+s,f 28 +bfl+s,f 1+s,

253 &
(¢] |
2901
N =

(s Josi b fe s Fl

(A.12)

Combine (A.11) and (A.12) with the output supplydtion and the government budget
constraint in the main text to obtain countsyoutput and spending gaps for 1.

2s® o
9 |
Zgi,l
N =

X, —X = _bnsg (1+ Sg)(XI + g;) _ Sggil,l + . (A.13)
. 2s; +b, 1+ sg)2 1+s, (L+ sg)[zsg +b, 1+ sg)zj’
25 ¢
o g :_b”(1+sg)(x; +g) g . n ;gj'l . (A.14)
T 28 +b ks f 1+s, (s fosi+b s F
*\2
As (K P X1)= Sq (gfl - 91) Lo, = S”:f + 3 (1+ sg)(zgfl _ gl) . Hence:
1 )
G ZS,TSS(XI +0, +n;9},1] s (i+s)
Lz = ’ = 9 g
T ksenbes)f 2
2 o 2 (A.15)
_ bn(1+Sg)(XI + g;) _ gil,l + szzllgj’l

2 +bfesF 1es, [rsJos +b,fes,

The optimal level of public investment spendingli®sen in & 1, while taking into ac-
count the consequential effects on the second-gevigifare loss. The first-order condition

. oL, oL, :
for countryi (i =1,..., n) then is—=+ p; —= = 0. One finds from (A.8):
09, ; 09;
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b]_[Sg (1+ Sg)(xi + gi) N Sggil,l ~ n j:lgj,l B :BpGS;TSg[Xz + 9, n ;gj,l]
N 1+s,  (1+s)N nN?
252 &, (A.16)
25; b”(1+ Sg )(X; + g;) ﬂgil 1 n ; b
+,8,OGSg 1- - + = — =0,
nN N 1+s,  (t+s)N

whereN =2s? + b,,(1+ Sy )2 >0, as defined in the main text.

Since the economies of the model are identicallireapects, all governments make the
same policy choices. Therefore, one can impos&dhéition gi"l = g}’l (G =1,...,n) on the

equation above. (A.16) can then be rewritten monply as:

_ BoM

X +0 +g, = N (¢ +g;-5) (A.17)

. : , 1 4s,s;
which is (6) in the main text and wheké = 252[1——j + b,,(1+ S )2 + 2> 0.
‘" on 97" np 1+ s, )

Noting (o5 )" E’B'O%, one can explicitly solve for the equilibrium levefl public in-

vestment from Eq. (A.17):

()" ={2) (>1<2+ +ﬁ%;))e_)*()(l +g;) (A.18)

which is (7) in the main text, and where the sugrgss “ML” denotes monetary leadership.
The country index is now dropped, given the eqeaneé of equilibrium values.
This equivalence implies:

7 = 25l +Ngi *a) , (A.19a)

o Benles)i bsfrslica) o
X - X :_bnsg(l’fsg)&%gi +91'), (A.190)
ooy bdrskirgive) s

N
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_252(x, + g3 - A)

- : , (A.20a)
- x;)(2s5 +bfi+s) bs, (1; 5,)9. (A.20b)
.-, :_bnsg(1+sg)(>§ tg, ‘391'), (A.20¢)
g - g = -nltr e i =) (A.200)

N

Substituting (A.18) into the two systems of equadiqA.19) and (A.20) above yields
equilibrium values for £ 1 and t= 2 in the main text.
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