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Abstract

Fiscal policies have been widely criticized for their failure to act as a stabilizing countercycli-
cal force in the European Monetary Union (EMU) prior to the Financial Crisis of 2008, and
even more so thereafter. Motivated by EMU experience, this paper lays out a parsimonious
model of fiscal-monetary policy interaction between national fiscal authorities and a com-
mon central bank. It is well known that the structure of this interaction changes fundamen-
tally when the central bank is constrained by a binding zero lower bound on the interest
rate. The key result of this paper is that decentralized fiscal policies suffer from a systematic
procyclical bias in a monetary union, both when the zero lower bound bites and when it
does not. Whereas the existing literature on fiscal policy coordination knows “locomotive
games” and “discipline games”, in which fiscal policies are too tight or too loose, respective-
ly, the analysis in this paper identifies a “stabilization game” in which coordination can play a
useful role by strengthening the countercyclical thrust of fiscal policies.
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1. Introduction

The fiscal policy framework of the European Monetary Union (EMU), laid down in the Treaty
of Maastricht and in the Stability and Growth Pact, is predominantly designed to prevent
excessive borrowing by EMU member governments. The role of fiscal policy as a device for
countercyclical macroeconomic stabilization, if not completely neglected, is subordinated to
public debt stabilization. The European Central Bank (ECB) was put in place as the sole
guardian of macroeconomic stability - its mandate being confined to preserving price stabil-
ity. The standard arsenal of monetary policy allows the ECB to target monetary conditions in
the Union as a whole, but not the macroeconomic state of individual member countries. This
gap in the EMU’s macroeconomic policy framework has been widely criticized early on

(EEAG 2003).

As it turned out, the EMU experienced more macroeconomic turmoil than the ECB could
handle alone. The ECB was neither equipped to deal with the asymmetric forces that led to a
distinct divergence of macroeconomic conditions across the eurozone upon the creation of
the EMU in 1999 (Landmann 2011, 2012, Nechio 2011) nor did it have a strong hand fighting
the Great Recession of 2009 after interest rates had fallen to near the lower zero bound.
Both episodes breathed new life into the debate on the proper role of fiscal policy in safe-
guarding the macroeconomic stability of the eurozone and, in view of the absence of a fiscal
union, also raised questions with regard to the institutional framework for any such fiscal
action, including the issue of policy coordination (Wren-Lewis 2013, Calmfors and Wren-

Lewis 2011).

Fiscal-policy coordination was the subject of a sizable literature in the early years of the
EMU. See Beetsma and Giuliodori (2010) for a survey. Much of this work was in the tradition
of an older literature on the international coordination of monetary policies, investigating
the role of discretion versus commitment in the face of disturbances to a short-run trade-off
between unemployment and inflation (Neck/Dockner 1995). In this context, different types
of strategic interaction and the role of conflicting objective functions among policy authori-
ties were analyzed (Beetsma et al. 2001; Dixit/Lambertini 2001 and 2003; Kempf/von
Thadden 2013).



However, as events unfolded, the major challenges to macroeconomic stability in the EMU
did not revolve around the inflation-unemployment trade-off. The first major challenge to
the macroeconomic management of the EMU was the rapid elimination of eurozone inter-
est-rate spreads due to the elimination of currency risk. Former high-interest-rate countries
now had access to a large pool of cheap capital, which acted as a strong stimulus to their
domestic demand and thus as an asymmetric shock to EMU as a whole (Baldwin/Giavazzi
2015). Later, once the boom had ended, fiscal authorities across the eurozone, having piled
up large amounts of government debt in dealing with the financial crisis of 2008 and the
Great Recession of 2009, turned to austerity, which acted as a major impediment to recov-

ery (Corsetti 2012).

The behavior of fiscal authorities in the course of these events has motivated the design of
the analytical structure proposed in the present paper. The argument is built around an in-
tentionally parsimonious model designed to capture the relevant aspects of fiscal-monetary
policy interaction in a monetary union and to study the scope for fiscal-policy coordination.
The analysis goes beyond earlier contributions to the international fiscal-policy coordination
literature in three major ways: First, the paper explores the scope for fiscal-policy coordina-
tion in the face of an asymmetric shock originating in the financial markets as experienced
by the eurozone in the early 2000s." Second, it highlights how the scope and logic of fiscal-
policy cooperation is transformed when the central bank’s interest-rate policy gets con-
strained by the zero lower bound. Third, the paper goes beyond the coordination games that
have typically been studied in the existing literature. In his recent authoritative survey of the
fiscal-policy coordination literature, Frankel (2016) distinguishes models of “locomotive
games” and models of “discipline games” in which non-cooperative policy is too tight or too
loose, respectively. The analysis below, in contrast, identifies a “stabilization game” in which
fiscal policies suffer from a systematic procyclical bias. Whether or not monetary policy has
traction: In either case, policy coordination can play a useful role by strengthening the coun-

tercyclical thrust of fiscal policies.

The remainder of the paper is structured as follows. The next section briefly reviews the

basic facts about the cyclical behavior of eurozone fiscal policies that motivate the subse-

' The role of cooperation versus non-cooperation in response to financial market shocks has generally re-
mained underexplored in the open economy macro literature to date (Engel 2015).



quent analysis. Section 3 employs a symmetrical two-country format to illustrate both the
multiplier and the cross-border spillover effects of fiscal policies in a monetary union, high-
lighting the sensitivity of these effects to the prevailing monetary-policy regime. Based on
this analysis, the paper proceeds to study the scope for fiscal policy coordination in alterna-
tive settings. In doing so, the analysis employs a government objective function first pro-
posed by Uhlig (2003), but it goes beyond that paper by taking account of direct demand
spillovers between countries. Section 4 considers the scope for fiscal-policy coordination
when the monetary union is hit by an asymmetric shock. Section 5 turns to the scenario of
an “austerity shock”, i.e. a shift of fiscal policy priorities towards austerity while the central

bank is constrained by the ZLB. Section 5 concludes.

2. Fiscal policies and macroeconomic stability in the eurozone: some facts

For any study of fiscal policy in the eurozone, it is useful to distinguish the two time periods
before and after the watershed of the Global Financial Crisis and the Great Recession of
2008/09. In the first period, after the launch of the common currency, the euro area was
exposed to strong centrifugal forces that led to massive macroeconomic disequilibria be-
tween member countries. Strong growth of domestic demand, fuelled by a credit bubble,
propelled a number of mainly peripheral countries into an inflationary boom. At the same
time, the core of the EMU, in particular Germany, suffered from an extended period of stag-
nation and high unemployment. As a consequence, the one-size-fits-all monetary policy of
the ECB, while reasonably successful in maintaining macroeconomic stability for the euro-

zone as a whole, did not fit the differing needs of individual members at all (Nechio 2011).

In this situation, did national fiscal policies step in as a stabilizing force, addressing the diver-
gent macroeconomic conditions in the core and the periphery? The empirical literature on
this period has not found strong evidence for a systematically countercyclical stance of fiscal
policies (Huart 2013, Bénétrix/Lane 2013). Fatas and Mihov (2009) even find a “mildly

III

procyclical” pattern of fiscal policies which was not significantly altered by the introduction
of the common currency. Many see the failure of the governments of booming eurozone
countries to contain their booms by tighter fiscal policies as a “missed opportunity” (Lane

2012).



The two panels of Figure 1, using OECD data, plot the cyclical positions of euro area member
states against their fiscal policy behavior during the pre-financial-crisis period from 2003 to
2007, and in the aftermath of the Great Recession, 2009-2014, respectively. Cyclical condi-
tions are measured by the average output gap for the period. Fiscal impulses are measured
by the change in primary structural government balances. As the upper panel of Figure 1
shows, all eurozone countries, except Germany, experienced a period of above-normal eco-
nomic activity (positive average output gaps) during 2003-2007. While some countries in-
creased their primary structural balances during this period, others allowed fiscal policy to
heat up their booming economies even further, Greece and Ireland being the worst offend-
ers. To contain macroeconomic divergence in the eurozone, countries with higher than aver-
age output gaps would have had to run a fiscal policy tighter than the average and vice versa
for countries with lower than average output gaps. In actual fact, however, the upper panel
of Figure 1 displays the opposite pattern of behavior. Thus, fiscal policies exacerbated the

divergence of private-sector spending patterns.

When the bubble in the periphery burst and domestic demand collapsed in 2008/09, boom
turned into recession. The countercyclical response of macroeconomic policies to this down-
turn was short-lived: Monetary policy was soon constrained by interest rates approaching
the zero lower bound (ZLB) and fiscal policy, in the face of a mountain of debt resulting from
stimulus programs and bank bail-outs, had sharply turned towards austerity by 2010. The
lower panel of Figure 1 shows all eurozone economies tightening their fiscal policy stance
while suffering from substantial slack (negative output gaps). Moreover, across countries,

the pro-cyclicality of policies correlates positively with the severity of the output contraction.

Empirical studies of this period have found a substantial recession-deepening effect of fiscal
austerity in the eurozone (Holland 2012, In’t Veld 2013). As Obstfeld (2013, p. 48) has sum-
marized the evidence, “the ex post imposition of austerity after a financial and debt crisis is
underway, and especially when several neighboring countries are acting similarly, can have
devastating output effects.” Analytically, this diagnosis raises questions about the role of
interaction effects for the macroeconomic impact of such simultaneous fiscal tightening and
also about the potential scope for international coordination in dampening the impact. The-

se are the questions that are addressed below.



Figure 1: Cyclical conditions and fiscal impulses in the euro area, 2003-07 and 2009-14

4
I

3
I

2
]

1
I

IT
orT % ®
..FR
FI @®EsS

@AT
@Bt

0

-1

-2

@IE

-3
]

Change in cyclically adjusted primary balances 2003-07°

¥ -
@GR
T T T T T T T T T
-1 0 1 2 3 4 5 1 6 7 8
Average output gap 2003-07, in %
; Source: Economic Qutlook 97 database, 2015.
as % of potential GDP; Source: Economic Outlook 97 database, 2015
=
i
D o] GR
a7
= o
N I~
o &
(]
o
c w |
«
«©
Qo |
g IE
©
£ =1 o ES
a @ PT
'D —
3" ¢
w
=R
L=
< NL
>0 IT EA o
S o ¢ FR
o @ AT
R ® .
2. o ©
E °'
@
o -
c
o] T T T T T T T T T
£ B 7 6 5 4 3 2 ] 1 0 1
o Average output gap 2009-14, in %

' Source: Economic Outlook 97 database, 2015.
? as % of potentlal GDP; Source: Economic Outlook 97 database, 2015,




3. Fiscal and monetary policy interaction in a monetary union

In a monetary union that is not also a fiscal union at the same time, monetary policy inter-
acts with many national fiscal policies and the latter interact with each other. A lot of atten-
tion has recently been devoted to the theoretical and empirical analysis of fiscal policy and
its interaction with monetary policy. In New-Keynesian DSGE models, a multitude of factors
- demand-side and supply-side, actual and expectational - determine the effects of fiscal-
policy actions. It seems fair to say that a broad consensus has emerged on the following
propositions:

1. At the level of any given country or currency area, the scope and the need for coun-

tercyclical fiscal stabilization is negligible as long as monetary policy has traction.

2. Fiscal policy can become a rather powerful stabilizing tool, however, when monetary
policy cannot react to macroeconomic disturbances, in particular when it is con-

strained by a binding ZLB (Woodford 2011, Eggertson 2014, Christiano et al. 2011).

3. National fiscal policies have a country-specific stabilization role in a currency union
where monetary policy is in charge of monetary stability for the union as a whole

(Gali and Monacelli 2008, llling and Watzka 2014).

4. If the central bank of a monetary union has traction and uses its policy interest rate
to maintain macroeconomic stability for the union as a whole, an increase in gov-
ernment spending in one country, while being expansionary at home, reduces the

demand for output in the rest of the union (Farhi and Werning 2012, Hollmayr 2013).

5. If the policy rate of a monetary union is up against the ZLB, however, the spillover ef-
fect of national fiscal policy on demand in the rest of the union is strong and positive

(Farhi and Werning 2012, Holland 2012, In’t Veld 2013, Blanchard et al. 2016).

To fix ideas, and to facilitate the subsequent analysis of fiscal-policy coordination, the re-
mainder of this section lays out a formal structure of fiscal-monetary policy interaction in a
monetary union. It is cast in a symmetrical, static two-country format, stripped of the bells
and whistles of current New-Keynesian modeling, but fully taking into account direct de-
mand spillovers between the members of the union. The model is simple enough to permit a

largely non-technical exposition, and yet capable of capturing the key propositions listed



above. As a first step, equilibrium conditions are specified for the interconnected goods

markets of the two countries, denoted by N (North) and S (South):

V; =—5ori+51(pj—pl-)+52yj+53gl-, i, j=N,S;i#j, 0y,0,,03>0; 5, €[0]1] (1)

y: output, measured as deviation from potential output (output gap); r: real interest rate;

p: log of price level; g: fiscal policy variable (increase in g = stimulus).

The two equilibrium conditions in equation (1) relate the demand for output in each country
to the real interest rate, the relative price level (a measure of intra-union competitiveness),
economic activity in the other country (foreign trade multiplier), and to fiscal policy, where g
is best thought of as a fiscal impulse measure such as the cyclically adjusted deficit (relative
to potential output). For simplicity, the currency union is treated as a closed economy. In an
open-economy setting, global economic variables and the external exchange rate of the un-
ion vis-a-vis the rest of the world would make an appearance as well. However, none of the
five propositions stated above depends on this generalization in any significant way so that
nothing is lost by retaining the simpler closed-economy format for the aggregate currency

union.’

National interest rates may differ by a spread p which is treated as exogenous in this paper:3

re=r,+p (2)

In a long-run equilibrium, defined by flexible price levels and zero output gaps, the three
equations (1) and (2) determine the two real interest rates and the intra-union real exchange

rate while the absolute price level of the union remains to be determined by monetary poli-

A major consequence of modelling the currency union as an open economy would concern the transmission
of changes in the level of interest rates to the goods market. In addition to the transmission channel running
via domestic demand, expressed by &,-r in equation (1), there would be a second channel via the external ex-
change rate and net exports into the rest of the world. It is straightforward to show that none of the results
derived below would change if the currency union were modelled as an open economy.

There is a substantial literature on the causes of the variation in interest-rate spreads. The analysis in section
3 below applies to asymmetric shocks of any type, whatever their origin.



cy. In the short run, nominal prices are assumed to be fixed so that exogenous demand
shocks are fully reflected by changes in output. In a more general setting, a Phillips curve or
an aggregate supply function would generate a joint short-run response of output and pric-
es. Such a generalization would be indispensable for any explicit consideration of medium-
term dynamics or for an analysis of supply shocks. However, the focus below is on the short-
run shock absorption in the case of demand-side disturbances which call for a demand-side

response regardless of the shape of the aggregate supply relation.

Figure 2 demonstrates how the model works in the short run, with ys = f{(yy,...) and
v~ = f(s,...) representing the symmetrical output equations (1) for given fiscal policies, price
levels and interest rates. An initial long-run equilibrium of the monetary union is assumed to
be located in point A where both output gaps are zero. The slopes of the two schedules ex-
press the direct demand spillovers between the two countries. In addition, indirect spillovers
can arise through the conduct of monetary policy by the central bank. The latter can control

the real interest rate in the short run due to the nominal rigidity of the price level.*

As a purely illustrative example, Figure 2 describes an exogenous demand contraction in one
of the two countries, North (dgy < 0).This asymmetric shock shifts the f{ys,...) schedule
downwards by the amount d;dgy (distance AB). If the central bank is concerned about the
macroeconomic stability of the aggregate monetary union and has been on target in point A,
it will not allow this exogenous shock to reduce the aggregate output gap (the mean of
vy and ys). Rather, the central bank will neutralize the effect of the demand shock on the
aggregate output gap by following an interest-rate rule which can be derived from a frame-
work of optimizing monetary policy, as shown in the Appendix (eq. A7).” In terms of Figure 2,
monetary policy forces the system onto the downward sloping 45° line through point A

which expresses the condition of a zero aggregate output gap (yy =-ys). The easing of

Literally speaking, it is the nominal rather than the real interest rate which is under the direct control of the
central bank. But in any environment of less than perfect price flexibility, the central bank sets the nominal
interest rate with a view to its intended level of the real rate since it is the latter which is relevant for the
transmission of monetary policy to the real economy. Treating the real rate as the lever used by the central
bank is shorthand for this type of interest-rate policy.

> The prediction that the central bank immediately neutralizes demand shocks disregards lags in the monetary
transmission process, but is quite common in New Keynesian models of monetary policy - a result which can
also be rationalized in a more explicitly dynamic framework such as the one in Clarida et al. (1999).



monetary policy shifts yy = f(ys,...) upwards and ys = f(yy, ...) to the right until they intersect

on the downward sloping 45° line at a point such as C.

Figure 2: Effect of a demand shock, conditional on the monetary-policy environment

vy =J0s,...)

450

.7 AB: Initial demand contraction in N (6,dg,)

AC: Outcome, taking into account
unconstrained central bank response.

AD: Outcome, taking into account
binding ZLB

Clearly, the response by the central bank reduces, but does not eliminate, the multiplier ef-
fect of dgy on yy. At the same time, the interest-rate cut causes ys to rise. Thus, the induced
response of the central bank overrides the contractionary direct spillover effect of the initial
shock and creates an inverse transmission of the shock between the two countries.® Gener-
ally speaking, the assumed monetary-policy regime turns any demand shock that is not
completely symmetrical among countries into a pure asymmetric shock which drives output
in the two countries into opposite directions by the same amount. A formal derivation of this

result is given in Appendix 1.

®Ina monetary union that is open to the rest of the world, the inverse transmission is likely to involve the ex-
ternal exchange rate of the union, as pointed out above. Cwik/Wieland (2011) found this transmission chan-
nel at work in the euro area.
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A rather different picture emerges if monetary policy is constrained by the ZLB, which was
largely the case for the ECB since 2009 after it had lowered the interest rate to near zero in
response to the financial crisis. In this scenario, the effects of a demand shock are no longer
conditioned by the induced interest-rate response of an optimizing central bank as before,
but rather by an invariant zero interest rate. In Figure 2, the same unilateral demand shift AB
that was translated into a movement AC before, now ends up taking the monetary union to
point D. Instead of being dampened by the central bank, the demand impulse is now ampli-
fied by the direct trade-induced spillovers between the countries so that output in South is
dragged down as well. An obvious implication of this analysis is that fiscal-policy effects ob-
tained from models calibrated to pre-crisis conditions cannot be used to assess fiscal policy
under post-crisis conditions - a point that has been made forcefully by De Grauwe (2009).
Formal expressions for the multiplier and spillover effects are provided in Appendix 1 for this

case, too.

4. An asymmetric shock when monetary policy has traction

As pointed out in the introduction, there is broad agreement that a major factor behind the
macroeconomic divergence during the first ten years of the European Monetary Union was
the elimination of interest-rate spreads between the former “soft”-currency countries
(roughly, the South) and the “hard”-currency countries (the North) - the prototype of an
asymmetric shock. The model of the previous section can now be used to study the effects
of and policy responses to such a shock. This is done here under the assumption that all poli-
cymakers - the two national governments and the common central bank - pursue their
objectives independently, taking into account their exogenous environment, including the
choices of the other decision-makers. In game-theoretic terms, they all play Nash.” As ex-
plained above, the objective of the central bank is to neutralize any demand shock on the

level of the aggregate monetary union. Fiscal authorities, in turn, are modeled along the

” The assumed Nash behavior may look more appealing if the two-country model is understood as the simple
special case of a more general n-country structure. Alternative types of strategic interaction are explored in
different set-ups by Beetsma et al. (2001), Dixit/Lambertini (2001), and Uhlig (2003). Letting fiscal authorities
and the central bank move sequentially, as in Uhlig (2003), would not overturn the qualitative results ob-
tained below.
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lines of Uhlig (2003), among others, who assumed that governments may face a trade-off

between macroeconomic stability and fiscal targets such as debt or deficit targets. If g,

(I = N,S) denotes the fiscal stance desired by governments when the macro-economy is in

balance (y; = 0), the preferences of the fiscal authorities can be expressed by
L,=%[yf+a(g, —g,)z]; i=N,S (3)

The quadratic loss function (3) punishes non-zero output gaps as well as deviations from the

desired fiscal stance g,, with o expressing the relative importance of the fiscal target. Both

governments minimize their loss functions (3), given the shocks and constraints they face. It
follows immediately that in general it is not optimal for them to neutralize the output effects

of country-specific shocks completely.

With this description of fiscal and monetary policy behavior in mind, the general-equilibrium
repercussions of the assumed asymmetric shock can be traced out. The shock is modeled as
a reduction of the intra-union interest-rate spread p from some positive initial level to zero.
The two governments and the central bank optimally set their instruments, each of them
taking into account the instrument settings of the other policymakers and the state of the
goods markets as expressed by equations (1) and (2). Under the continued assumption of
short-run price rigidity, private-sector behavior and policy responses jointly determine the

impact of the exogenous shock on the currency union and its individual members.

The outcome is best understood by thinking about monetary policy first. By eliminating the
interest-rate differential between South and North, the exogenous shock relaxes monetary
conditions in South relative to those in North. The central bank, in turn, has no reason to
change its overall monetary stance for the aggregate union. Thus, it keeps the average inter-
est rate of the union unchanged so that rs falls and ry rises by p/2, respectively. In addition,
the central bank stands ready to respond to changes in fiscal policies as explained above in

Figure 2 (and as expressed by eq. A7 in Appendix 1).

Turning to fiscal policy, each government minimizes its loss function (3) by adjusting its fiscal

instrument g; in response to changes in macroeconomic conditions. Those conditions de-
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pend on the interest-rate policy of the central bank, the fiscal actions of both governments
and on the interest-rate spread p. This is how governments interact with the markets, with
the central bank and, importantly, with each other. The resulting fiscal policies are expressed
by the reaction functions Ry and Rs in Figure 3. The reaction functions are the first-order
conditions satisfied by each government solving its constrained optimization problem. A

formal derivation is provided in Appendix 2.

In Figure 3, the reaction functions are drawn in terms of deviations of the respective fiscal

instruments g; from their preferred levels g,. The positive slopes of Ry and Rs indicate that

the two fiscal-policy instruments are strategic complements: When one government applies
a fiscal stimulus, other things being equal, the other government will follow suit, though by
less than one-for-one. This reaction pattern is a consequence of the inverse transmission of
fiscal impulses explained above. Once the induced monetary-policy response is fully taken
into account, a fiscal stimulus in one country reduces output in the other country, thereby
giving the government of that country an incentive to apply some stimulus, too, in order to
offset the recessionary spillover at least partially. The point of intersection of the two reac-
tion functions (point N in Figure 3) is a Nash equilibrium as it is the only outcome in which
the central bank and both governments are satisfied with their instrument settings, given

the policy choices of the other players.

Figure 3 illustrates the policy responses to the elimination of a pre-existing interest-rate
spread between South and North. Assuming a full initial (pre-shock) equilibrium in point A
with zero output gaps and zero deviations from desired fiscal policies in both countries

(y,=0, g, =g,,i=N,S), the downward adjustment of p shifts the two fiscal-policy reac-

tion functions to their positions shown in Figure 3. Not surprisingly, the asymmetric shock
provokes opposite responses by the two governments: The reaction function Rg shifts to the
left from point A as South is led to tighten its fiscal policy in order to counteract the stimulus
entailed by its lower interest rate. By analogous reasoning, the Ry function moves upwards
as North eases its fiscal policy in response to the rise of its interest rate. The Nash equilibri-
um is in point N. Compared to the pre-shock equilibrium in point A, this outcome implies
that both governments lean against the wind in a countercyclical way (tightening in South,

easing in North).
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Figure 3: A risk-premium shock when monetary policy has traction

A: initial equilibrium
R, R, Reaction
functions after

asymmetric
shock (p])

N: Nash equilibrium
(inefficient)
Shaded area:

Welfare-superior
policy choices
(compared to N)

C: Efficient
cooperative solution,
provides for stronger : /
stabilizing response to N
shock.

The thin, dotted indifference curves (iso-loss loci) indicate combinations of g, —g, and
g — g that are regarded as equally desirable by the respective governments. Indifference
curves in the vicinity of the “bliss points” - (Ly = 0) and (Ls = 0), respectively - are preferred
to more distant indifference curves by each government. What the indifference curves re-
veal is that the Nash outcome (point N) is inefficient. Both governments could improve their
lot if they both acted in a more vigorously countercyclical manner, moving inside the shaded
area. A benevolent social planner, minimizing a composite loss function of both govern-
ments, would choose a point such as C. The uncoordinated decentralized fiscal policy re-

sponses are obviously too weak.

The inefficiency of the Nash equilibrium results from the failure of each government to in-
ternalize the effects of its own actions on the other economy. In the presence of an asym-
metric shock, and with the inverse cross-border transmission of fiscal impulses, any counter-
cyclical fiscal reaction in one country has a stabilizing impact not only at home, but also
abroad — a benign externality. The failure to internalize a benign externality leads to an un-
dersupply of the activity generating it. This is an example of a strategic interaction in which

international cooperation does not amount to suppressing undesired adverse externalities,
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as is so often the case in monetary-policy coordination models. Rather, desirable spillovers

need to be strengthened in this case.

The analysis in Figure 3 also differs from standard models of international fiscal-policy coor-
dination in that it fits neither a locomotive game, in which governments should agree on
joint expansion, nor a discipline game, in which governments should agree on joint tighten-
ing (Frankel 2016). Rather, as governments trade off their fiscal objective against macroeco-
nomic stability, they are engaged in a stabilization game in which their joint welfare is en-
hanced if they cooperate to move more forcefully in opposite directions, thereby reducing

the size of costly output gaps in both countries.

The above analysis is not meant to provide a full explanation of fiscal policies observed in the
eurozone in the years after the introduction of the euro. Rather, the model points to a
source of the procyclical bias that is apparent from the failure of fiscal policies to counteract
the divergence of private-sector demand growth in that period (as shown in Figure 1,
above). Clearly, the analysis could be extended in several ways. For example, the elimination
of interest-rate spreads has relaxed fiscal constraints in former high-interest countries as the
cost of servicing existing government debt has come down. If this led governments to soften

their fiscal targets, the procyclical bias of their fiscal policy was exacerbated.

Another extension would consider asymmetries in the structure of the model, such as differ-
ences in governments’ preferences.8 Suppose, for example, that North, faced with the rise in
its domestic interest rate, did not wish to consider any major revision of its fiscal policy. In
terms of the model, this case amounts to a scenario in which North attaches a higher weight
(o) to its fiscal target in its objective function than does South. As a consequence, the elimi-
nation of the interest-rate spread is no longer neutral with regard to overall aggregate de-
mand in the currency union. Compared to the baseline case described above, North relaxes
its fiscal policy by less and South tightens by more so that the central bank is prompted to
cut the overall interest rate in order to stabilize the aggregate economy of the monetary
union. The Nash equilibrium in this case is still inefficient, but the benefits from policy coor-

dination shrink if North values the spillover-induced output gains less highly.

® The author thanks an anonymous referee for raising the question of how the results of the model would be
affected by introducing asymmetry.
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5. An austerity shock in a liquidity trap

After starting a recovery from the Great Recession of 2009 for some two years, the eurozone
fell back into renewed recession. At the same time, fiscal policy turned from stimulus to aus-
terity. According to OECD (2015) data, the aggregate cyclically adjusted primary fiscal deficits
of the eurozone, which had been increased by 3,3% of GDP in 2008/09, were slashed again
by more than that amount subsequently. This sharp reversal of fiscal policy was all the more
controversial at the time as the recession was far from over and the ECB had lowered its
policy rate by enough to be constrained by the Zero Lower Bound for all practical purposes.
Whereas De Grauwe and Ji (2013) denounced the simultaneous fiscal tightening across the
eurozone as a panic-driven mistake, EEAG (2014) defended it as a bitter, though necessary

medicine against fiscal profligacy.

Within the framework adopted above, the sudden turn of eurozone governments towards
austerity can be represented as an “austerity shock”, i.e. as an exogenous change of priori-
ties within the objective functions. It is beyond the scope of this paper to model the eco-
nomic motivations or external pressures that led to this shift. What the model can do, how-
ever, is to give a taste of the multiplier and spillover effects of the policy shift and to analyze
the scope for international coordination as policies were recalibrated. Formally, the policy

shift can be represented as a fall in g, and g, in the loss functions, not necessarily by the

same amount. In contrast to the analysis in the preceding section, the central bank can no
longer be assumed to stabilize aggregate union-wide output by adjusting the interest rate.
Rather, the full consequences of the austerity shock must now be analyzed with reference to
the fiscal multipliers and spillovers illustrated in Figure 2 above for the case of a liquidity

trap.

Again, each government is assumed to set its fiscal policy so as to minimize its loss function
(3), taking into account the determination of its output gap by the equations for the goods
markets (1) and (2). However, the interaction of the two governments is now conditioned by

an unmovable interest rate. As pointed out in section 3 above, this change in the monetary-
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policy environment reverses the sign of the cross-border transmission of a fiscal impulse.

Not surprisingly, then, the shape of the fiscal-policy reaction functions changes as well.

The reaction functions now look as drawn in Figure 4, their negative slopes revealing the two
fiscal-policy variables gy and gs as strategic substitutes: If one government cuts its deficit, it
reduces demand abroad as well as at home, thereby creating an incentive for the govern-
ment of the other country to apply some offsetting stimulus. Figure 4 also illustrates the
general-equilibrium effects of an austerity shock, holding other exogenous variables con-
stant,’ but taking into account all endogenous spillovers and reactions. Point A again marks
the starting point of the analysis - this time not necessarily a long-run steady state. The two

axes plot gy and gs, adjusted for their initial values g and g{, respectively. Of course, the

austerity shock, which is assumed to hit both countries in the Figure, amounts to a fiscal

tightening in both countries, as indicated by the displacement of the downward sloping reac-

tion functions to their positions shown as Rf,LB and R?LB , respectively.

Again, the short-run outcome is the Nash equilibrium at point N; and again, this equilibrium
is inefficient. The point here is not to question the wisdom of governments preferring tighter
fiscal policies in the first place. No matter whether the austerity is a panic-driven mistake or
a necessary bitter pill, both governments apply excessive austerity even by the standard of
their own revised preferences. They would both be better off if they simultaneously scaled
down their policy adjustment, in which case they would end up in the shaded area of Figure
4. A benevolent social planner who shares the preferences of the fiscal authorities would

minimize a composite loss function at a point such as C.

Why are the uncoordinated fiscal adjustments too strong in this case? Again, both govern-
ments fail to internalize the spillovers their own actions cause abroad. Since both policy
shifts reduce demand abroad as well as at home in the presence of a liquidity trap, both

governments export costly macroeconomic distress — a malign externality. With the underly-

? Instead of keeping all other things equal, one might wish in addition to trace the effects of a simultaneous
return of interest-rate spreads. To keep the exposition transparent, the analysis of this extension is left to the
reader.
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ing collective action problem remaining unresolved, the failure to internalize the malign ex-

ternality induces an oversupply of the activity generating it.

Figure 4: An austerity shock when the ZLB is binding

En
L S(IY)

A: initial equilibrium R7®

8 Ly(C)

R R Z*: Reaction functions
after austerity shock

N: Nash equilibrium (inefficient)

Shaded area:

Welfare-superior policy
choices (compared to N)

C: Efficient cooperative
solution, provides for less
aggressive austerity

By highlighting the tension between fiscal discipline and fiscal stimulus, this example fits
Frankel’s (2016) “discipline game versus locomotive game” categorization of fiscal coordina-
tion games better than the scenario considered in the preceding section. However, the point
made here differs from Frankel’s concern that coordination may fail because governments
cannot agree on the game they play. Rather, the message is that as governments are strug-
gling to navigate between conflicting objectives, coordination could achieve a better out-
come for all of them. In comparison to the case in which monetary policy has traction, fiscal
multipliers and spillovers are larger under a binding ZLB constraint - and so are the gains

from coordination.

Again, one might wish to explore the consequences of introducing some explicit asymmetry
into the analysis. If, for example, the shift in fiscal preferences is less pronounced (or even

absent) in North, how does the outcome in Figure 4 change? In this case, the downward shift
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of the northern reaction function from point A is evidently smaller than the one shown in
Figure 4. As a consequence, the Nash equilibrium N is located further up on the reaction
function of South, indicating less fiscal tightening by North, more fiscal tightening by South,
and higher welfare (by the standard of government preferences) in South. The case for in-
ternational cooperation is not overturned. Both governments would still be better off if they

cooperated to relax their fiscal policies relative to the non-cooperative equilibrium N.

6. Conclusions

This paper has employed a highly parsimonious model of optimizing fiscal authorities and of
fiscal-monetary policy interaction to study the scope for international policy coordination in
a monetary union. The analysis is motivated by the failure of fiscal policy to act as a stabiliz-
ing macroeconomic force in the European Monetary Union and it emphasizes the change in
the nature of macroeconomic spillovers associated with the transformation of the mone-
tary-policy environment when the interest rate hit the zero lower bound in the wake of the
Global Financial Crisis of 2008. The model presented is not meant to provide a full explana-
tion of these events or to capture the full dimension of the policy challenges they pose. Ra-
ther, it makes the narrower point that the failure of decentralized fiscal authorities to inter-
nalize cross-border spillovers entails a systematic procyclical bias for the policies they adopt.
The fiscal coordination games described above are crucially shaped by the prevailing mone-
tary-policy regime and thus allow for scenarios beyond the locomotive and discipline games

that dominate the fiscal-policy coordination literature (Frankel 2016).

As all results of the international policy coordination literature, the conclusions reached in
this paper are exposed to the objection that the identification of gains from international
fiscal cooperation is a purely academic exercise, considering the powerful obstacles to the
implementation of coordinated policies in a highly politicized domestic arena (Engel 2015). It
appears indeed unlikely that the discretionary fiscal decisions of 19 EMU members could
possibly overcome the incentive problems that would be associated with an international
coordination of policies. However, insights from the analysis of coordination games can pro-
vide guidance for the design of fiscal institutions and rules that must be put in place to avoid

the pitfalls of uncoordinated discretionary policy-making (Vogel et al. 2013). The fiscal archi-
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tecture of the EMU, in particular, is still in flux. Some advocate a hardening of existing rules;
others set their hopes on the creation of a European Treasury or on the introduction of fiscal
councils (Calmfors and Wren-Lewis 2011). Any functional institutional framework for fiscal
policy in a monetary union is inevitably complex.'® In view of the dismal record of the fiscal
framework enshrined in the Maastricht Treaty and in the Stability and Growth Pact, it may
be tempting to argue that future fiscal institutions should be anchored and monitored on a
strictly national level (Wren-Lewis 2013). In the light of the analysis in this paper, however, it
is not advisable to bind sovereign countries into a monetary union without a reliable mecha-

nism for coordinating the response of fiscal authorities to macroeconomic disturbances.

As stated at the outset, the analysis presented above proceeds with an absolute minimum of
structure to clarify the logic of fiscal policy coordination in @ monetary union. Obviously,
such an exercise cannot do full justice to the complexities of fiscal policy and fiscal-monetary
interaction in a monetary union. A more complete model would provide microfoundations
to the behavioural equations and objective functions and it would explicitly take account of
expectations and dynamics, including a model-based analysis of the conditions that give rise
to the ZLB. A richer model would permit to address broader research questions such as the
compatibility of long-term fiscal sustainability with short-term macroeconomic stabilization.

Further research along these lines is desirable.
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Appendix 1: Derivation of Multipliers and Spillovers in Figure 2

In section 3, the determination of multipliers and spillovers starts from the equilibrium con-
ditions for the goods markets of the two symmetrical countries N and S as spelled out by
equation (1) in the text. For the purpose of short-run analysis, price levels are held fixed and

normalized at py = ps = 0:

Vi ==0pr; +0,y,;+03g;, 1, j=N,S;i#j; 07,63>0; 0<5,<1 (A1)

y: output, measured as deviation from potential output (output gap);
r: real interest rate; g: fiscal policy variable (increase in g = stimulus);

The two national interest rates may differ by a risk premium p:
r,=r,+p (A2)
It is useful to define the average interest rate of the currency union r as

FEM (A3)

The two equilibrium conditions (A1) are shown in Figure 2 as yy = f(ys, ...) and ys = f(yn, ...).

Together with (A2) and (A3), they determine yy and ys as functions of gy, gs, r, and p:

5, 5,5, —Sy+s,) o87%) | ey
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The aggregate output gap of the currency union can be computed from (A4) as the average

of yy and ys:
Yy +rg 1 05
— | == + -0 A5
2 15, [2 (gn +85) o”} (AS)

The central bank controls the interest rate r which it uses as its instrument in its pursuit of
stability for the aggregate currency union. The standard representation of central bank pref-

erences is an objective function with inflation and the output gap as arguments. Since the
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analysis in this paper does not address supply-side disturbances and the price level is as-
sumed not to change in response to demand-side disturbances in the short run, the objec-
tive of monetary policy boils down to keeping the output gap of the aggregate currency un-
ion as close to zero as possible. Thus, the central bank sets the interest to minimize the

guadratic loss function

A= (@T (A6).

Taking into account the determination of the aggregate output gap in (A5), it is straightfor-
ward to see that the minimization of (A6) yields a reaction function of the central bank in the

form of the interest-rate rule

r=_2(g, +g) (A7).
0

For the sake of illustrating the role of the monetary policy regime for the determination of
multipliers and spillovers, Figure 2 considers an asymmetric adverse demand shock in North
dgn < 0 which shifts yy = f(ys, ...) down by the distance AB at any given interest rate. If the
central bank has traction, however, it adjusts the interest rate according to (A7). The multi-
plier effect dyn/dgy and the spillover effect dys/dgs of the asymmetrical demand shock

dgn < 0 can then be computed simply by substituting (A7) into (A4) and solving for

[dy;v / dgN}

dyS/dgN

__ 03 {1} (A8),
g 20+8) (-1

which is the movement AC in Figure 2. In contrast, if the central bank is constrained by the
Zero Lower Bound (ZLB), it cannot adjust the interest rate r to react to the shock. For given r

and p, then, the multiplier and spillover effects can be directly retrieved from (A4):

|:dyN/dgN:|
dys/dgzv

_ o |1 (A9),
r=const. l - 522 52
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which is the movement AD in Figure 2. The multiplier expression in (A9) is more than twice
as large as the corresponding multiplier in (A8) and the sign of the spillover, which was nega-

tive in (A8), is positive in (A9).

Appendix 2: Derivation of the Reaction Functions in Figures 3 and 4

In sections 4 and 5, national governments are assumed to minimize

L :%b/i2+a(g,. -g)]; i=NS (A10),

subject to the output gaps y; being determined by (A4). Taking account of (A4) in (A10), the

two first-order conditions dL; /dg; =0 can be solved for g; (i = N,S) to yield

1 0,0, _
8N :W'[_525?,2g5 +6003(1+3,)r - 02 2 (1_52)P+a(1_522)2gN}
s ta(l-0y) (A11)
1 OO _
gS:m'{_52§32gN + 6403 (1+8,)r + 023(1—5z)p+a(1—522)2gs}
3 —0;

As is evident from (A11), fiscal policymakers respond both to each other and to changes in
the interest rate set by the central bank. However, if the central bank is caught in a liquidity

trap as in the case of the austerity shock described in section 5, it cannot adjust the interest
rate. Thus, (A11) directly provides the reaction functions shown as RﬁLB and RSZLB in Figure

4, thereby confirming that they must slope downward in (g;,2y) space for any given r and p.

Also, not surprisingly, the austerity shock, i.e. the fall in g;, reduces g; so that both reaction

functions shift down and to the left.

If the central bank has traction, however, as in the case of the shock to the interest-rate
spread considered in section 4, the average interest rate r is given by (A7). In this case, (A7)
and (A11) together describe the behavior of the two governments and the central bank,
each of them reacting to one another as well as to exogenous shocks. This trilateral interac-
tion fundamentally alters the behavior of the two fiscal authorities. Formally, the fiscal-

policy reaction functions for this scenario are obtained by substituting (A7) into (A11):
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gy =hgs +(L—d))gy —dp
(A12)

gs =dogn +(L—0y)gs + o

¢, = 02A" €[0]]
where < ¢ =5,5,A" >0
A=62+2a(l+6,)°(1-6,) >0

Contrary to the case of the binding ZLB which gives rise to the downward sloping reaction
functions in Figure 4, the reaction functions (A12) are both positively sloped in (g, gn) space,
as shown by Ry and Rs in Figure 3. (A12) also confirms that any change in the interest-rate

spread p is a pure asymmetric shock, pushing gy and gs in opposite directions.



