
University of Wisconsin-Madison

From the SelectedWorks of Jaime Luque

2014

A Volatility-based Theory of Fiscal Union
Desirability
Jaime Luque, University of Wisconsin - Madison
Massimo Morelli, Columbia University
José Tavares

This work is licensed under a Creative Commons CC_BY-NC-ND International License.

Available at: https://works.bepress.com/luque/5/

https://works.bepress.com/luque/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://works.bepress.com/luque/5/


This article appeared in a journal published by Elsevier. The attached
copy is furnished to the author for internal non-commercial research
and education use, including for instruction at the authors institution

and sharing with colleagues.

Other uses, including reproduction and distribution, or selling or
licensing copies, or posting to personal, institutional or third party

websites are prohibited.

In most cases authors are permitted to post their version of the
article (e.g. in Word or Tex form) to their personal website or
institutional repository. Authors requiring further information

regarding Elsevier’s archiving and manuscript policies are
encouraged to visit:

http://www.elsevier.com/authorsrights

http://www.elsevier.com/authorsrights


Author's personal copy

A volatility-based theory of fiscal union desirability

Jaime Luque a,⁎, Massimo Morelli b, José Tavares c,d

a University of Wisconsin—Madison, Wisconsin School of Business, 5259 Grainger Hall, 975 University Avenue, Madison, WI 53706, USA
b Columbia University, 420 W. 118th Street, 720 IAB, New York, NY 10027, USA
c Nova School of Business and Economics, Campus de Campolide, 1099–032 Lisboa, Portugal
d Center for Economic Policy Research (CEPR), UK

a b s t r a c ta r t i c l e i n f o

Article history:
Received 1 November 2012
Received in revised form 21 September 2013
Accepted 27 January 2014
Available online 6 February 2014

JEL classification:
D70
D78
E62
F15
H77

Keywords:
Fiscal union
Common currency
Bargaining space
Voting weights
Heterogeneous countries

Heterogeneous countries may rationally choose to form a currency union first, and a fiscal union later. We find,
and illustrate empirically for the EMU countries, reasonable volatility conditions under which this sequencing in
the deepening process is indeed rationalizable. Changes in the distribution of expected income shocks require a
reassignment of political weights to restore unanimous support for an added fiscal dimension. The bargaining
space depends on countries' relative income, size, and cross correlation of shocks.
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1. Introduction

A set of heterogeneous countriesmay choose a sequential path of in-
tegration, both in terms of admission (orwidening) and in terms of insti-
tutional integration (or deepening). The sequential widening process
undertaken by the European Union between 1957 up to the 1990s can
be explained by the observation that a slowly enlarging Union made it
“cheaper” to admit the initially left out countries, because of a negative
externality mechanism.1 This paper focuses instead on the potential
and rationale for sequential deepening of a Union. The adoption of a sin-
gle currency can be seen as a first step in the direction of substantial
deepening of the economic integration process. The interesting question

then becomes:Why did Europe choose to deepen in themonetary front
first, and only later bring to the fore the possibility of further fiscal and
political integration?2

We argue that the decision to form a currency unionwithout further
integration can be rationalized if volatility of income shocks is relatively
low, as perceived at the time of the creation of the European Central
Bank (henceforth ECB). However, a later realization that the volatility
of income shocks ismuchhigher than initially expected, canmake deep-
ening in the fiscal front a necessary step for the survival of the union. An
illustration of our argument requires us to consider three regimes,
namely policy independence (or autarky), monetary union, and mone-
tary union combinedwithfiscal union, and focusing on howpreferences
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1 In any given period, the current members of a union have greater access to (and cred-

ibility on)making and receiving side paymentswithin the union, and greater trade among
themselves, causing negative externalities on the trade opportunities of non members.
This increasing disadvantage for outsiders makes the bargaining power of the initial in-
siders overall higher with a sequential admission process than admitting them all at once.
See Morelli (2012).

2 See Spolaore (2013) for a discussion of the political economy aspects of European in-
tegration, including Monnet's chain mechanism of progressive integration. See Silbert
(1992), Sims (1999) and Bottazzi and Manesse (2002) for standard macro arguments in
favor of the inseparability of monetary and fiscal policy, leading to the conjecture that go-
ing for monetary union alone could lead to dangerous decoupling. See Bordo et al. (2011)
for the history of several monetary unions, including the EMU, and de Grauwe (2011) for
the implications of a fragile Eurozone for its governance.
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of different countries of varying income and size over these different re-
gimes vary with volatility.

By a fiscal union we mean here a level of institutional integration
that permits to establish a mechanism that involves the determination
of counter-cyclical transfers across countries or regions.3 Our goal in
this paper is to highlight that introducing some elements of a fiscal
union may be essential to sustain the benefits of a common currency
in a scenario of increased income volatility. If one or more countries'
income volatility increases sufficiently, their preferences might change
so that a fiscal union is preferred, and, if that is not possible, they
would want to revert to autarky, bringing the whole currency union to
collapse. However, we argue, negotiation over economic and political
incentives can sustain the common currency. In other words, there
exist reallocations of political weights to convince all countries to
adhere to the fiscal union. We highlight the role of heterogeneity in
income per capita and population size, both in terms of the positive
analysis of country preferences, and in terms of normative analysis
of the type of reallocations of decision power that would make a
fiscal union consensus feasible. We find that, given each country policy
independence threat point, countries with large relative incomes and
large relative sizes will demand a higher decision weight in the fiscal
union.

The consensus bargaining space (henceforth CBS) consists of the set
of all vectors of country weights that guarantee a higher utility to all
countries in the fiscal union relative to reverting to autarky and inde-
pendent policy making.4 The likelihood of a consensus favorable to the
formation of a fiscal union decreases with the degree of countries' het-
erogeneity in income and population size, and decreaseswith the corre-
lation between countries' shocks. We also use simulations to illustrate
that, for a union formed by heterogenous countries with given shock
correlations, there exist voting weights in the non-empty bargaining
space that make all countries better off when moving toward fiscal
union.

When volatility is relatively low for all countries, we show that it is
difficult to sustain unanimous support in favor of a fiscal union. Any
proposal in this direction would be defeated. Tables 1 and 2 in this
paper show that, after a few years of monetary policy unification, vola-
tility of GDP per capita and volatility of individual consumption have in-
creased dramatically for most European countries, and this may have
altered their regime preferences.5 Our model will allow us to predict
(1)which countrieswill be unhappywith the common currency, name-
ly, the status quo; (2) how these countries rank the different options,
namely fiscal union independent policy making; and (3) the extent to
which some countries are willing to lose political weight in exchange
for unanimous adoption of the fiscal union.

The pioneering work of Gordon (1983) presented a now classic ar-
gument highlighting the insurance benefits of a common fiscal policy.6

The ensuing literature focused on the possible negative co-movement
of output across jurisdictions and on the value of institutions providing

insurance against such negative co-movements. However, a common
fiscal policy involves both risk sharing and redistribution.7 If on the
one hand the so called “economic risk” can be reduced by a fiscal
union, on the other hand the common tax rate could becomemore vol-
atile and alter incentives. This effect can be termed “political risk”, and is
what often discourages the establishment of a commonfiscal policy. The
mechanism is simple: faced with non-synchronous fluctuations in out-
put over time, countries or regions decrease economic risk by sharing
budgetary decisions and stabilizing the tax base; however, the non-
synchronous shocks may lead the country which holds decision power
to respond to a negative shock by imposing a higher tax rate on the
union. In sum, in fiscal unions among heterogeneous jurisdictions,
there might be a trade-off between economic insurance and political
risk. Even if shocks are negatively correlated, a country holding little de-
cision power may prefer to stay away from a fiscal union.

Our model examines how the allocation of voting power across ju-
risdictions interacts with the correlation of shocks and heterogeneity
in incomeand population size to determine the likelihood of unanimous
adhesion to a fiscal union. Our work is in the tradition of constitutional
design exemplified by Buchanan and Tullock (1967) and Curtis (1972),
where economic and political fundamentals are incorporated to show
that certain allocations of voting rights enlarge the set of parameters
for which a fiscal union is formed. In a sense, we enlarge the parameter
set so that Gordon (1983) and Alesina and Perotti (1998) can be seen as
particular cases of our broader discussion,where economic risk, political
risk, and voting weights are jointly considered.

Voting weights in collective decision making are a central part of
treaties,8 and there is recent work on reallocations of voting weights
when countries are faced with the prospect of widening of the Union.9

However, the issue of weights ascribed to countries of differing size
and economic conditions has never been explicitly related to the case
of deepening integration by creating a fiscal union. We contribute to
the literature on fiscal federalism by explicitly discussing the relation-
ship between voting arrangements on the one hand, and the decision
over adopting a joint fiscal policy or abandoning the existing common
policy— in this case, a monetary union.

Table 1
Columns 2 and 3 in Table 1 compare the average volatility of GDP per capita in two
periods: 13 years before (1986–1998) and 13 years after (1999–2011) the adoption of
the euro. Columns 4 and 5 compare the average volatility of GDP per capita in two alterna-
tive periods: 2002–2006 and 2007–2011.

GDP per cap. volatility 1986–1998 1999–2011 2002–2006 2007–2011

Austria 1.66 4.24 1.29 3.51
Belgium 3.39 5.25 1.29 2.56
Finland 9.56 5.85 3.03 6.48
France 4.60 7.80 1.93 2.73
Germany 5.61 4.02 1.87 3.03
Greece 6.67 14.94 9.29 14.10
Ireland 16.29 63.35 8.99 10.31
Italy 10.63 13.50 2.20 3.27
Luxembourg 17.31 21.93 2.36 5.13
Netherlands 4.12 9.53 1.39 3.87
Portugal 19.38 23.00 1.01 2.70
Spain 9.54 18.91 3.80 4.96

3 For an early and powerful argument in favor of the inter-regional transfer role of fiscal
policy, see Kenen (1969). This concept is substantially different from the idea of a “fiscal
stability union” debated by the EU leaders, or from the fiscal compact, as discussed, for in-
stance, by Paul Krugman in The NewYork Times (December 10, 2011): “Rather than creat-
ing an inter-regional insurancemechanism involving counter-cyclical transfers, the version on
offer would constitutionalize pro-cyclical adjustment in recession-hit countries, with no
countervailing measures to boost demand elsewhere in the eurozone. Describing this as a “fis-
cal union,” as some have done, constitutes a near-Orwellian abuse of language”.

4 Even though the consensus rule is the one most likely to be considered, we also con-
sider, in our working paper version (Luque et al. (2012)), an alternative scenario where
the support by a fraction of countries is sufficient to form the fiscal union.

5 See also Persson et al. (1997) for a discussion of different preferences over deepening
of European policy-making in diverse policy areas.

6 Shiller (1995) presented an empirical study of risk hedging possibilities across coun-
tries. Fidrmuc (2004) studied the effects of shock correlation and persistence on the opti-
mality of fiscal unions.

7 Bolton and Roland (1997) and Alesina and Spolaore (1997) analyze how the threat of
secession by the rich imposes a binding constraint on federal fiscal policy, in a model of
pure interregional redistribution, whereas Persson and Tabellini (1996a) investigate the
trade-off between risk sharing and redistribution when jurisdictions are asymmetric as
far as aggregate risk parameters are concerned. Persson and Tabellini (1996b) focus in-
stead on the trade-off between interregional risk sharing and the presence ofmoral hazard
in local government behavior. See Casella (1992a, 2001) for different formalizations of the
main issues at stake, and Ruta (2005) for a survey.

8 See Felsenthal and Machover (2001), and references therein.
9 See e.g. Sutter (2000) and Barsan-Pipu and Tache (2009).
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A related strand of literature focuses on the distribution of voting
weights among the countries entering a monetary union.10 Our paper
takes the country benefits of belonging to a monetary union as a given
parameter, and opens the black box of bargaining toward the formation
of a fiscal union. Given the finding that the likelihood of afiscal union in-
creases the smaller is the correlation between shocks and the smaller
the heterogeneity in income and size between countries, the effects of
country size and the correlation of income shocks move in opposite di-
rections when the formation of a monetary union and a fiscal union are
compared.11 Also, in contrast to Casella (1992b), our analysis of fiscal
union formation in the presence of a common policy asserts that the
country with a larger relative sizewill demand a higher decisionweight
given its independent policy making threat point. In other words, the
assignment of political weights when going from independent policy
making to the formation of a monetary union follows a logic that con-
trasts with the assignment of political weights necessary to deepen a
monetary union going toward a common fiscal policy.

Risk sharing can be attained not only through a fiscal union, but also
through capitalmarkets and population flows.12 In this paper we do not
consider these mechanisms. As shown by Asdrubali et al. (1996) and
Sørensen and Yosha (1998), these risk sharingmechanisms are limited.
Nor are financial markets a perfect substitute for a fiscal union. As
shown in Celentani et al. (2004), a set of decentralized fiscal entities
can manipulate relative prices, leading to inefficient risk sharing, even
if countries have access to a sequentially complete financial structure
of assets. In fact, these authors highlight how the creation of a fiscal
union can recover the efficiency of risk sharing. A fiscal union, they
argue, plays an important role and is necessary even if countries have
access to complete markets. Similar arguments have been recently put
forward by Farhi and Werning (2012), who also show that indeed vol-
atility can increase as a consequence of the formation of a currency
union without a common fiscal policy.13

The paper is organized as follows. Section 2 presents the model.
Section 3 presents our theory of volatility for the formation of a fiscal
union. Section 4 provides empirical evidence of an increase in income
volatility for a selection of Euro countries, and discusses alternative ex-
planations of fiscal union desirability, pointing to some limitations of
our analysis and directions for future research. Section 5 concludes.

2. Model

The model we are about to describe rests on the following
assumptions:

• Integration benefits— An economic union of countries is typically mo-
tivated by the existence of beneficial exploitation of economies of
scale, cooperation and coordination gains, and reduction of transac-
tion costs.14 The degree to which these benefits apply vary with the
type of union and the depth of integration, but they are a critical ingre-
dient for the rationalization of the integration decision. Denote by g0

the overall benefit of the initial level of economic integration before
the consideration of currency or fiscal union. To fix ideas, think of
time 0 here as Europe in the late 80s–early 90s, before the currency
union. We will then denote by gc N g0 the overall benefits obtained
when moving toward a currency union.15

• Volatility— The other parameter to consider is the volatility of income
shocks. In an economic union with neither fiscal nor monetary policy
integration, each country has two policy instruments to counter
shocks, whereas in a currency union each country has discretion
only on fiscal policy (and only if away from a “debt ceiling” or a cred-
ible “deficit limit” jointly imposed by the union). Hence, it is natural to
assume that the volatility of disposable incomes across countries in
the union is lower than that in a currency union, and this difference
will be captured by the inequality σc N σ0 in the notation below.16

Tables 1 and 2 show how this assumption holds for the European
case. Section 4 will highlight the determinants of such a phenome-
non.17

• Fiscal union — As mentioned in the Introduction, by fiscal union we
mean here a mechanism that involves some measure of counter-
cyclical transfers across countries or regions. Given the basic nature
of a fiscal union as a commitment mechanism to cross-country trans-
fers, the fiscal union makes no difference in terms of economies of
scale, and it is not obvious whether g should be at all affected. There-
fore, for simplicitywewill assume that the overall benefit of economic
integration remains the same, gf = gc.

The decision to form a fiscal union depends on the realization of vol-
atilities. As we explain in Section 3, countries prefer to form amonetary
union, without fiscal policy integration, if volatility is low for all (or
some) countries, as was the case for Europe in the 90's. However,
when volatility jumps for some countries, as it was the case in the
2000's, support for a move toward a fiscal union increases. If sufficient
countries prefer to add a fiscal dimension to the status quo, it may be
in their interest to compensate countries with low volatility through
economic and political incentives, to make them approve the creation
of the fiscal union.

10 See Alesina and Barro (2002) and Casella (1992b).
11 See also Cooper and Kempf (2004) for the questions arising when the correlation of
shocks is considered as metric for evaluating the welfare gains from a monetary union.
A related model is Dixit and Lambertini (2003) where, in addition to a monetary union,
the authors consider separate fiscal policies by member countries. See also Dixit (2000)
and Fuchs and Lippi (2006) asmodels inwhich themonetary union characteristics are op-
timal. As Fuchs and Lippi point out, the optimal monetary policy in a currency union does
involve some self-enforcing transfers that can perform functions similar to that occurring
in a fiscal union, but, as shown in Farhi andWerning (2012), the need for fiscal insurance
mechanism remains even in the presence of optimal monetary policy.
12 See Demiank et al. (2008), Kalemli-Ozcan et al. (2004), Ortuno-Ortin and Sempere
(2006), Sørensen and Yosha (1998), and Wildasin (1991). See Wildasin (1991) on the
likely impact of increased labor mobility in Europe on fiscal policy, as well as the role of
potential Turkish migration in the discussion of the accession of Turkey to the European
Union.
13 See Luque and Taamouti (2013) for empirical evidence that the adoption of the Euro
has changed the effect of Eurozone countries' economic fundamentals on per capital Gross
Domestic Product (GDPpc) growth rate volatility.

14 An economic union can take several forms, as laid down in Balassa (1961) and
Fernandez and Portes (1998).
15 SeeMundell (1961), Alesina and Barro (2002), and Baldwin andWyplosz (2006) for a
survey of all the extra common benefits coming from monetary integration.
16 Beside the intuitive argument in the text about one instrument versus two, other ar-
guments showing that volatility increases in a currency union are found in Farhi and
Werning (2012).
17 The interesting theoretical question about the precise conditions under which a vola-
tility jump should be expected endogenouslywhen entering a currency unionwithout po-
litical or fiscal union is left for future research.

Table 2
Columns 2 and 3 in Table 2 compare the average volatility of “individual consumption” in
two periods: 13 years before (1986–1998) and 13 years after (1999–2011) the adoption
of the euro. Columns 4 and 5 compare the average volatility of “individual consumption”
in two alternative periods: 2002–2006 and 2007–2011.

Indiv. consump. volatility 1986–1998 1999–2011 2002–2006 2007–2011

Austria 5.93 6.02 1.01 1.56
Belgium 4.92 4.36 0.39 0.67
Finland 8.02 3.58 3.48 4.00
France 3.64 4.33 1.27 1.74
Germany 11.86 9.29 1.01 1.15
Greece 4.68 22.75 9.18 16.91
Ireland 5.51 36.57 7.58 12.92
Italy 8.25 8.69 1.61 1.80
Luxembourg 16.84 21.64 3.27 1.41
Netherlands 2.80 10.33 0.82 2.14
Portugal 18.02 24.41 1.97 4.36
Spain 7.89 18.97 6.24 8.18
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2.1. Country characteristics and union effects

Consider a set ofM countries with fixed frontiers and population. As
a measure of a country's economic activity, we use “income per capita”,
a summary of its economic performance affected by shocks. Countries
may differ in terms of population size and income. Let country i's
pre-tax income be Yi ∈ R+. We assume that all individuals in country i
have the same income, shutting down therefore the issue of internal re-
distribution and tax competition.18 Country i's population is denoted by
Ni ∈ R+. Total population is therefore N=∑i = 1

M Ni. The relative popu-
lation size of country i in the union is ni = Ni/N with ni ≠ 0.

All countries are subject to idiosyncratic randomproductivity shocks
that change their income levels. Country i's after shock income level is
denoted by Xi= Yi(1+ εi). Let ε=(ε1,…, εM) denote a vector of shocks
for this economy. The vector ε is drawn by Nature according to an
M-dimension distribution Pr(ε).We denote by C the space of symmetric
matrices [ρij]M × M of pair-wise correlation coefficients with generic
element ρij. A state ω= (C, (Yi, Ni)i = 1,…,M) is a vector of shock correla-
tions and country incomes and sizes. The state space is denoted by
Ω = C × ℝ+

M × ℝ+
M. We assume that the distribution of these shocks

changes when the countries adopt a common currency, as argued
above and confirmed below in Section 4, but our argument will not re-
quire any additional assumption on the distribution of shocks in case of
a fiscal integration step. To the contrary, given that the fiscal integration
step only implies, in aworldwithout internal heterogeneities, a redistri-
bution across countries, there are strong reasons to believe that the gen-
erating process of income shocks remains the same as in the currency
union without transfers.

Assume a logarithmic utility for the representative agent19:

Vk
i ¼ ln gki Xi

� �
; ð1Þ

where the coefficient gik captures the multiplier advantages accruing to
country i from being in a union of type k, k = 0, c, f.20 As suggested
above, the three regimes considered are the independent policy making
regimes (k = 0); the currency union (k = c); and the fiscal union,
where both monetary policy and fiscal policy are centralized (k = f). To
be precise, the above simple expression of utility applies to k= f only in
the absence of transfers, but since transfers are an essential component
of a fiscal union, the argument of the logarithm will have to include con-
sideration of such transfer schemes. Once the transfer system is in place,
the utility of the representative agent of country i is altered as follows:

V f
i T εð Þð Þ ¼ lng f

i þ ln 1−T εð Þð ÞXi þ T εð Þ−1
2
T εð Þ2

� �
x

� �
ð2Þ

where T(ε) denotes the tax rate that is chosen in the union as a function of
shocks ε. The term (1− T(ε))Xi is the after-tax income after the shock is
realized and the common tax is imposed. The term T εð Þ− 1

2 T εð Þ2
� �

x cor-
responds to the amount received after tax rebates, which depends on the

average income x in the fiscal union, as well as on the deadweight loss (−
1
2 T εð Þ2) generated by the transfer system.21

We assume henceforth that gi0 = 1, ∀ i. gic can instead vary across
countries, but is always greater than one. gic being greater than one im-
plies that income is higher, while shocks are amplified.

Denote byσi
k b 1 the standard deviation of shocks for country i in re-

gime k = 0, c, f, with σi
0 b σi

c = σi
f. The productivity shocks in regime c

and regime f are assumed to be the same because the only thing f
adds to c is the possibility of commitment to side payments, but the
pre-tax economic shocks in regime 0 is unchanged. On the other hand,
the variance of pre-tax income shocks in regime 0 is lower because in-
dependent central banks can absorb part of the idiosyncratic shocks
through exchange rate adjustments.

In summary, the basic assumption of themodel is that going from an
economic unionwith independent fiscal andmonetary policies to a cur-
rency union or fiscal union determines two effects, namely an increase
in coordination and efficiency benefits captured by a higher g coefficient
for all, but, on the other hand, an increase in pre-transfer income shocks
(see Farhi and Werning (2012) for the most recent model generating
such a consequence from a currency union).

2.2. Time line

• t = 0: Currency union is formed22;
• t=1: Realization of σc and consequent collective decision to form fis-
cal union, go back to independent policymaking, or keeping the status
quo currency union23;

• t = 2: Disposable incomes are realized, and, in case of a fiscal union,
the transfers are made.24

At date 1, either all countries agree to remain in regime c, or opt be-
tween two other options, namely a unanimous shift to regime f, or a re-
turn to independent policy making, which we will also refer to as
“autarky”.25 We make the simplifying assumption that all the M coun-
tries are necessary for either type of common policy union, or else, if
one country decides to go back to independentmonetary and fiscal pol-
icy, the possibility of a common policy disappears also for the other re-
maining countries. This strong assumption can be relaxed, along similar
lines as inMaggi andMorelli (2006), but certainly the case of all or none
would apply to at least some minimum set of crucial countries, hence
we might as well make it for our assumed number M of countries.

We assume that the creation of a fiscal union requires unanimity. In
case of a unanimous decision to form a fiscal union, the countries need

18 As pointed out in the Introduction, the purpose of this study is to analyze the “country
incentives” to add a fiscal union dimension to an existing set of international institutions.
The “class incentives” in countries with heterogeneous internal income levels have been
studied, e.g. by Casella (2001), Persson and Tabellini (1996a, 1996b), Barbera and Jackson
(2006), and Morelli et al. (2012), and references therein. There is a basic feasibility trade-
off:when allowing for internal heterogeneous incomes it is difficult to allow for asymmet-
ric population sizes and country incomes in the analysis of strategic institutional choice. In
this paper the elimination of internal heterogeneities allows us to introduce the relevant
heterogeneities across countries. We will argue below, in Section 4, that there are good
reasons to believe that if one could manage allowing for within country heterogeneity
and factormobility aswell, ourmain results on the importance of volatilitywould be qual-
itatively unchanged.
19 Any concave utility function would serve our purposes of representing risk aversion.
20 The possibility of heterogeneous benefits, e.g. gik N gj

k, comes from the possibility that
for example country i trademorewith theirmonetary union counterparts or exportsmore
outside the union.

21 The quadratic deadweight loss prevents the poor individual from imposing a tax rate
that fully expropriates the rich, a standard assumption in the literature.
22 Assume that at time 0 the M countries had decided to form a currency union. Such a
partial integration decision can be optimal, we will argue, when volatility is low and not
certain to rise. Even if policymakers could fully anticipate the rise of volatility after the cre-
ation of the currency union, this partial integration step could still be rationalized, either
bymaking reference to the voters' lack of knowledge of this, or by invoking a functionalist
argument, the preferred one by Monnet: “… the launching of an “incomplete” monetary
union would set the steps for further integration in due course, as predicted by functionalist
theories.” See Spolaore (2013) for a discussion of the political economy aspects of
European integration.
23 We focus on time 1,when volatility changes formany or all countries. One can think of
this as an unanticipated change. This is consistent with assuming that at date 0 the rele-
vant players were “myopic” with respect to the possibility of volatility changes due to
the introduction of the common currency, but would also be consistent with other as-
sumptions: for example, it is conceivable that the signers of the monetary union at date
0 attached some positive probability to the event of an increased volatility, but decided
to postpone dealing with the consequences of such a change only in case it would occur.
24 Uncertainty is resolved at date 2,when randomproductivity shocks alter countries' in-
come levels.
25 We do not explicitly account for the potentially very high costs of going back to autar-
ky. For instance, one could argue that if the Euro area breaks, the huge costs of the disso-
lution among all countrieswould create a gigantic blamegame across European politicians
that would jeopardize all European project for several years. Adding a cost parameter to
reflect these reversion problems would simply scale down the preferences for going back
to regime 0, but the analysis would be substantially unchanged.

4 J. Luque et al. / Journal of Public Economics 112 (2014) 1–11
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to agree (at time 1) on how (i.e., withwhich decisionweights) to decide
the ex-post transfers at time 2.

Denoting by Ti(ε) the preferred ex-post tax rate (bliss point) of coun-
try i, oneway to describe the bargaining problem at time 1 is to imagine
that at time 1 theM countries have to agree, if they want a fiscal union,
on a vector of probabilities withwhich eachmemberwill determine the
taxes in period 2. In other words, we consider that, if a fiscal union is
formed, the tax rate is chosen by a random dictator mechanism. In a de-
cision by a random dictator mechanism what matters is the frequency
with which country i decides, or the “weight” pi country i has in the de-
cision system. Theweights must obviously satisfy pi∈ [0, 1] for all i, and
∑i = 1

M pi=1. For a given system (p1,…,pM) of proportional weights, ex-
pected utility in a fiscal union under such weights is given by

E V f
i εð Þ

h i
¼ piE V f

i Ti εð Þð Þ
h i

þ
X
j≠i

p jE V f
i T j εð Þ
� �h i

: ð3Þ

Alternatively, and with no qualitative differences, one could think of
thoseweights as sort of proportional representationweights, so that the
implemented tax rate, rather than being one of the bliss points of
randomly chosen dictators, would always be a weighted average of all
the bliss points. In this alternative interpretation of theweights to be de-
cided at time 1, the above expression for expected utility would (for
every ε) become

V f
i εð Þ ¼ V f

i T̂ εð Þ
� �

ð4Þ

where T̂ εð Þ≡∑M
i¼1 Ti εð Þ. In the analysis below, we follow the first inter-

pretation of the weights, but the equivalent analysis of the proportional
interpretation is available upon request.26

3. Equilibrium

3.1. Expected utilities across regimes

At date 1 countries realize that there has been an increase in the
volatility parameter and face the uncertainty of shock realizations at
date 2. In order to obtain simple close form solutions for the expected
utility, let us assume that, for each country i, the random productivity
shock εi follows a discrete distribution27 and can take two possible
values, εi∈ 0;1½ Þ and −εi .

28 For any pair of countries (i, j) with shocks
(εi, εj), there are four possible realizations εi; ε j

� �
, −εi;−ε j
� �

, εi;−ε j
� �

and −εi; ε j
� �

. We assume that, for any pair of countries, asymmetric
shocks, εi;−ε j

� �
and −εi; ε j

� �
, occur with the same probability, de-

noted as qaij ≡ Pr εi;−ε j
� � ¼ Pr −εi; ε j

� �
. Likewise for symmetric shocks,

εi; ε j
� �

and −εi;−ε j
� �

, which occur with probability qsij ≡ Pr εi; ε j
� � ¼

Pr −εi;−ε j
� �

.29 Clearly, we must have that qija + qij
s = 1/2 and E(εi) =

0.With this normalization it is easy to show that σ i ¼ εi, so that the ex-
planation given in words above for why independent policy making re-
duces pre-tax income volatility is simply captured by a reduction in the
size of the income shocks themselves, once again because of the possi-
bility of exchange rate adjustments. Of course the overall distribution

Pr(ε) must be consistent with the two-dimensional distributions pro-
posed for all pairs.30

The following lemma easily follows:

Lemma 1. Country i's expected utility in a currency union is increasing in
the benefit of the union and in the pre-shock per-capita income, and de-
creasing in the volatility of its own shock, as follows:

E Vc
i εið Þ� 	 ¼ ln gci þ lnYi þ

1
2
ln 1− σ c

i

� �2� �
: ð5Þ

Analogously, country i's expected utility if reverting to independent pol-
icy making is increasing in the pre-shock per-capita income and decreasing
in the volatility of its own shock, as follows:

E V0
i εið Þ

h i
¼ ln Yi þ

1
2
ln 1− σ0

i

� �2� �
: ð6Þ

From the first order condition of Vif(T(ε)) with respect to T(ε), coun-
try i's preferred ex-post tax rate is given by

Ti εð Þ ¼ 1−Xi

x
if Xi b x

0 otherwise
:

(
ð7Þ

The lower the country i's after shock income relative to the average
income, the higher is its preferred tax rate in the fiscal union. Observe
that the term Xi/x makes the preferred tax rate for a given country de-
pend on the income and population of all other countries in the union.
In particular, it is possible to show that country i's desired ex-post tax
rate is (weakly) decreasing in its relative size and relative income.

To compute the expected utility for a country from a fiscal union,
note that country i's expected utility in the fiscal union when country i
determines the tax rate ex-post is

E V f
i Ti εð Þð Þ

h i
¼

X
ε∈fεi;−εigM

Pr εð Þ ln g f
i þ ln

X2
i

2x
þ x
2

 ! !
ð8Þ

whereas the expectation in case some other country j is the dictator ex-
post is

E V f
i T j εð Þ
� �h i

¼
X

ε∈fεi;−εigM
Pr εð Þ ln g f

i þ ln
X j 2Xi−X j

� �
2x

þ x
2

0@ 1A0@ 1A:

ð9Þ

When country i decides on the tax rate, its expected utility in the fis-
cal union is always above its expected utility in autarky.31 Country i
chooses a positive tax rate when it is after-shock poorer, and a zero
tax rate when it is after-shock richer, as the optimality condition
(Barbera and Jackson, 2004) shows. On the other hand, if it is the case
that country j is the one that decides on the tax rate, then country i's
expected utility in the fiscal union is closer to autarky levels when it is

relatively very poor (as limYi→0
X j 2Xi−X jð Þ

2x þ x
2−Xi

� �
→0), and thus not ex-

propriated by j. However, country i becomesworse off than under inde-
pendent policy making as its relative income increases (in the limit we

have limYi→∞E V f
i T j εð Þ� �h i

−limYi→∞E V0
i εið Þ

h i
¼ −∞). Following these

lines, one can show that countries with a large relative income and a
large relative size will demand a higher decision weight in the fiscal
union given their autarky threat point.32

26 It would be instead substantially more difficult to conduct the analysis for institutions
like, for example, the double majority system prescribed by the Lisbon treaty for most is-
sueswhere the EUCouncil currently has jurisdiction.Note, however, that in case of a trans-
formation of the union in the direction of a fiscal union, the governance structure would
definitely be up for discussion, and that a double majority system would almost surely
not apply to transfer decisions.
27 Similar results are obtained when using a continuous distribution, such as the multi-
variate normal. However, in the latter case, closed form solutions cannot be obtained.
28 We require aftershock incomes to benon-negative and so take the lower boundof εi to
be−1. By symmetry we take the upper bound of εi to be 1.
29 In terms of the relationship between these parameters we now introduce q because of
the discretization assumption, and with the ρmatrix defined earlier, it can be shown that
qij
A = (1 − ρij)/4. See Luque et al. (2012).

30 Notice that there aremanyM-dimensional distributions consistentwith a single set of
two-dimensional distributions. See Stoyanov (1996, p. 53) for examples showing that
pairwise independence does not imply joint independence.
31 Mathematically, this follows as X2

i
2x þ x

2

� �
−Xi ¼ Xi−xð Þ2

2x ≥0.
32 The proof is available upon request.
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3.2. The role of volatility

We can now focus on the key role of the shock volatility parameter.
First, countries agreed to have a common monetary policy, in a context
of low volatility; at some later date, it became clear that the systemwas
subject to a greater volatility than before; countries now face the choice
between abandoning the status quo and reverting to autarky, or adding
the fiscal policy dimension to the monetary union, with an “appropri-
ate” distribution of votingweights. Let us define at date 1, for each coun-
try i, three thresholds:

• σ̂ i will denote the volatility of shocks that makes country i indifferent
between the status quo and the fiscal union;

• eσ i will denote the threshold at which country i is indifferent between
staying in the monetary union and reverting to independent policy
making;

• σ i will denote the threshold that makes country i indifferent between
fiscal union and reverting back to independent policy making.

Country i's expected utility in a currency union is decreasing and
concave in σi, while the expected utility with independent policy
making is a straight line. These two facts guarantee that eσ i is uniquely
determined. In order to have σ̂ i and σ i also uniquely defined, we
need the single crossing property to hold between, respectively, func-

tions (3) and (5), and (3) and (6). This property holds when dE V f
i εð Þ½ �

dσ i
b 0

and d2E Vc
i εið Þ½ �

d σ ið Þ2 b
d2E V f

i εð Þ½ �
d σ ið Þ2 b 0, for all σi ∈ [0, 1).33 Fig. 1 illustrates the thresh-

olds σ̂ i , eσ i and σ i for a country i in a two country fiscal union. Heter-
ogenous countries naturally may have different volatility thresholds.
All volatility thresholds depend in a continuousmanner on theweights,
and on the relative size and income.

The following proposition establishes how volatility affects prefer-
ences over the different regimes:

Proposition 1. For a set of realizations (Yi, Ni)i ∈ I, there are three thresh-
olds σ̂ i, eσ i and σ i such that:

a) a) σ̂ i b eσ i b σ i:

b) if σ c
i b σ̂ i , the status quo currency union is preferred to fiscal union,

which in turn is preferred to autarky.
c) if σ̂ i b σ c

i b eσ i , the fiscal union is preferable to currency union alone,
which in turn is preferred to autarky.

d) if eσ i b σ c
i b σ i, the fiscal union is preferred to autarky, which in turn is

preferred to the currency union.
e) if σ i b σ c

i b 1; autarky is preferred to the fiscal union, which in turn is
preferred to the status quo currency union.

Being in a currency union at time 1 is consistent with σi
c being esti-

mated at time 0 to be less than σ̂ i for all i. Consider an upwards shift
in some of the σi

c at time 1 that makes at least one of the countries
have σi

c N σ̂ i . Now, given (Yi, Ni) and the new σi
c, we can characterize

four different relevant scenarios, in the absence of additional economic
or political incentives, as far as the distribution of country preferences
over regimes is concerned.

Proposition 2. We can identify the following regions characterizing all the
possible consequences of changes in the perceived volatility of shocks at
time 1 in the currency union34:

Region 1 Countries remain in a currency union at time 1 if all countries
have σi

c b eσ i and there are at least two countries i and k with
σ c

i∈ðσ̂ i
; eσ iÞ and σ c

k b σ̂k, respectively.
Region 2 Countries form a fiscal union if all countries have σ c

i∈ σ̂ i;σ ið Þ.
Region 3 The union reverts to autarky if there are at least two countries i

and k with σi
c b σ̂ i and σ c

k∈ eσk;σkÞ
�

.
Region 4 The union reverts to autarky if there is at least one country with

σ c
i N σ i .

In Region 1, at least one country prefers a fiscal union, but there is no
unanimity in support of that move. Since all countries prefer status quo
currency union to autarky, the regime remains in status quo. Notice
that, if sufficient countries have σ c

i∈ðσ̂ i
; eσ iÞ, where they prefer fiscal

union to the status quo, it may be in their interest to compensate coun-
tries with σ c

i b σ̂ i through economic and political incentives, and make
them approve the creation of the fiscal union.

In Region 2, the fiscal union is formed since there is unanimity. No-
tice that even if all countries haveσ c

i∈ eσ i;σ iÞ
�

, so that all prefer autarky
to the status quo, they unanimously prefer the fiscal union.

In Region 3, country i prefers to remain in status quo, and country k
prefers to move to the fiscal union. Thus, without compensation, no
unanimity is attained and the union reverts to autarky. Similarly to re-
gion 1 above, if enough countries have σ c

i∈ðσ̂ i
;σ iÞ, they could use eco-

nomic and political incentives to convince countries withσ c
i b σ̂ i to vote

in favor of the fiscal union.
In Region 4, country i has σ c

i N σ i, so it prefers autarky to both status
quo and fiscal union. Again, by a similar argument as above, only if there
are sufficiently many countries with σ c

i∈ðσ̂ i
;σ iÞ to compensate coun-

tries with σ c
i N σ i , will the unanimous creation of the fiscal union be

possible.
In Regions 3 and 4 we observe the interesting trade-off pointed out

in the Introduction: without a fiscal union, high volatility may kill the
common currency.

The question that we shall address in the next section is: Are there
political incentives that the countries in favor of the fiscal union can
use to convince those other countries that prefer a reversion to autarky?

3.3. Bargaining space

As shown above, there are instances (namely Regions 3 and 4 in
Proposition 2) where an interesting trade-off arises between moving
unanimously to fiscal union and reverting to autarky. Institutional de-
sign comes to the scene precisely at this point. By choosing the

33 Condition dE V f
i
εð Þ½ �

dσ i
b 0 simplymeans that countries in the fiscal union regime dislike vol-

atility increments in expectation. Condition d2E Vc
i εið Þ½ �

d σ ið Þ2 b
d2E V f

i
εð Þ½ �

d σ ið Þ2 b 0 can be read as follows:
when volatility increases, a country's expectedutility loss is larger in a currencyunion than
in the case of a monetary and fiscal union.
34 In principle one could imagine that some global events can determine changes also in
σi
0, and in that case the proposition would have to be restated in terms of the conse-

quences of changes in the perceived “difference” between the volatility with and without
a currency union.

Fig. 1. Volatility thresholds for country i in a two country economy with Ni = Nj, Yi = Yj,
and pi = pj.
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appropriate proposal weights, countries can provide the necessary in-
centive to convince all countries to adhere to the fiscal union. Themech-
anism that we propose is a simple assignment of a proposal weight to
each of the countries in the fiscal union, so that the tax rate is decided
in line with these specific weights. As indicated above, these weights
(or probabilities) are described by a vector (pi)i = 1

M . Weights must be
such that, for all countries, the expected utility in the fiscal union is at
least equal to the expected utility in autarky. We are thus incorporating
institutions into the picture, in the form of representation rights.

Let us define by pi the country i's minimum weight compatible with
country i joining the fiscal union. Following the assumption of unanimity
for the formation of the fiscal union, we denote bypi the country i's max-
imum weight that is compatible with all the other countries joining the
fiscal union. In the Appendix A we characterize the expressions pi and
pi as functions of countries' expected utilities in autarky and in the fiscal
union. The consensus bargaining space (CBS) then corresponds to the dif-
ference between these upper and lower bounds, that is, pi−pi. A non-
empty CBS (i.e., pi−pi N 0) implies that the fiscal union improves upon
autarky for all countries in the union. Observe that if pi− pi N 0 holds
for one country, then it must hold for all countries, so the fiscal union im-
proves upon the autarky regime for all countries. Let us now concentrate
on the case of a two country union. Our goal is to understand the role of
income and size and the correlation of shocks for the formation of a fiscal
union. This analysis is useful becausewe can easily compare our results to
existingwork, in particular, Alesina and Perotti (1998).Moreover, we can
explore when there exist voting weights that preserve the benefits of a
common policy while limiting the political risk of entering a fiscal union.

3.3.1. Correlation of shocks and political weights
Our analysis extends both Gordon (1983) and Alesina and Perotti

(1998) to the whole range of possible shock correlations ρ and voting
weight (pi) parameters. Gordon (1983) develops the classical one-
dimensional analysis highlighting the role of negative cross-correlation
of shocks on risk sharing possibilities between countries. He showed
that when ρ b 0 a fiscal union is a way to provide economic insurance.
Themore negative the value of ρ, the higher the benefits of common in-
surance.35 Alesina and Perotti (1998) extend Gordon's framework by
letting one country, which they assume marginally larger than the
other, to always decide on the fiscal instrument (“political risk”).

Fig. 2 illustrates how the bargaining space between two countries
i and j changes when the correlation between country shocks changes
in our model. We remark that this reverses the classical Gordon result,
where a perfectly negative cross-correlation between shocks favors
the formation of a fiscal union. In ourmodel, the lower is the correlation
between shocks, the larger is the bargaining space.36 However, we have
non-empty bargaining space even with ρ N 0. In the “limiting” context
of Alesina and Perotti (1998), where it was always the same country
that decided on the common tax rate (corresponding, in our setting,
to pi = 1), the fiscal union might not be possible due to the implicit
political risk, even if ρ=−1 and economic insurance is most attractive.
In contrast to these authors, where institutional design was absent, our
setup shows how voting weights need to be reassigned for the two
countries to join the union. In other words, what this picture brings for-
ward is how a sensible redistribution of voting power, which decreases
the likelihood of country i deciding, guarantees ex-ante unanimity in
favor of the fiscal union. Thus, the addition of the institutional dimen-
sion countered the “political risk effect”. In a sense, by allowing for var-
iable voting weights, countries in our setup are insured against political
risk.

It is easy to see that the threshold at which the bargaining space be-
comes non empty changes with relative income. For a given correlation
of shocks, increasing country i's relative income causes both the mini-
mumandmaximumcountry i's votingweights to increase. The intuition
is simple. A country j that becomes relatively poorer demands a lower
weight in the union since in this new situation the chances to expropri-
ate country i through transfers increase. On the other hand, given the
higher probability of being partially expropriated, the richer country i
demands a higher weight in the union in order to keep its expected util-
ity above the autarky level.

3.3.2. Voting weights and asymmetries in income and size
Previous results in the literature have focused on the correlation co-

efficient between country shocks to analyze the benefits of forming a
union, for equal countries' ex-ante income and population. Here, in-
stead, we allow for countries with different incomes and sizes. We
pose the following question: Given the unanimous voting rule, what
are the income and size parameters that make a fiscal union possible?
In our working paper, Luque et al. (2012), we illustrate with a three di-
mensional graph that the less heterogeneous the countries, the larger
the scope for agreements. The reasoning is as follows: as we point out
in Subsection 3.1, when countries become dissimilar in income, the
country with higher income demands higher weight in the union to
avoid expropriation through the common tax. This in turn decreases
the bargaining space. On the other hand, when countries become dis-
similar in size, the country with a larger population is discouraged
from imposing heavy taxes on its richer partners in the union, as this
implies imposing deadweight losses on its own, large population.

4. Empirical support for the European case and directions for
future research

4.1. Volatility shocks in Europe

At the time of the creation of the Monetary Union in 1999, the con-
text was one where the “great moderation”, associated with decreased
economic volatility,mademost people convinced that the loss of control
overmonetary policywas a non-issue. And, indeed, until the recent eco-
nomic and financial crisis, the EU project was seen as the longest lived
and deepest institutional agreement among heterogeneous countries.

As our theory suggests, when volatility jumps for some of the coun-
tries in a monetary union, a fiscal union may be a necessary and suffi-
cient institution to sustain the common currency and avoid reversion
to autarky. When unanimity in favor of the fiscal union is not possible,

35 In the same vein of Bolton and Roland's (1997) political economy model of integra-
tion, Fidrmuc (2004) considers the impact of region-specific shocks in a dynamic setting,
and shows that negatively correlated temporary shocks allow the greatest gains from
inter-regional risk sharing.
36 At ρ=−1 the fiscal union is sustainablewhen pi∈ [0.45, 0.55]. The bargaining space
becomes empty when ρ ≥ 0.7.

Fig. 2. We set Yi/Yj = 1, Ni/Nj = 1, and gi = gj = 1.45.
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some reassignment of political weightsmay be in order, to convince the
low volatility countries to join in. Current developments suggest a clear
shift in political weights in favor of lower volatility countries such as
Germany.

Here we provide empirical evidence that supports the existence of a
jump in volatility for most of the Euro countries. We measure volatility
in a period of T years as sample standard deviation, i.e., as the average
of the squared differences between the normalized GDP per capita
(GDPPCt) and the trend component (GDPPCt ) of each year t in the
period.37 Let 1985 be the base year, normalizing the GDP per capita of
each country to 100 in that year. The trend for each country is computed
using the normalized time series 1985–2011. Average fluctuations for
each period (composed by 13 years) are with respect to this long
term trend. Therefore, fluctuations should be understood as medium
to long-term shocks and not yearly fluctuations.

Table 1 documents the average volatility of GDP per capita in the
13 years before (1986–1998) and the 13 years after (1999–2011) the
adoption of the euro. Data on GDP per capita was obtained from the
ERS International Macroeconomic Data Set website.38 The period of
yearly data covers until 2011.39 As our model suggests, what ultimately
matters to a representative individual in a given country is his consump-
tion (gikYi(1+ εi), for k=0, c), and its associated volatility. For this rea-
son, we also document in Table 2 the average volatility of this
alternative variable “individual consumption” in the 13 years before
and the 13 years after the adoption of the euro. Data on individual con-
sumption is obtained from the OECD website.40 The construction of
Table 2 follows the same procedure as in Table 1 (see above).

In Tables 1 and 2 we obtain similar insights regarding the pattern of
volatility for the EMU countries. First, volatility increases after 1999
for all countries except for Germany and Finland (and Belgium in
Table 2) — in the last columns of Tables 1 and 2, one can observe that
volatility increased also at the time of the exogenous shock of the
2007 American crisis.41 Second, EMU countries can roughly be divided
into two volatility groups (in “level”): a high volatility group, which in-
cludes Greece, Ireland, Portugal, and Spain, and a low volatility group,
which includes Austria, Belgium, Finland, France, and Germany. There
are differences between the values of the volatilities of GDPpc and the
volatilities of individual consumption. These differences can be attribut-
ed to several reasons, including (i) international cash flows, bothwithin
the EU and between the EU and the rest of the world, and (ii) explicit
and implicit intergenerational transfer policies (explicit debt, public
pension, and other social welfare systems) that smooth consumption
over time.

The interesting confirming facts for us are that there are four coun-
tries who display both high levels of output volatility and an increase
in such volatility in the wake of EMU. These are Greece, Ireland,
Portugal, and Spain. In addition, in these countries there is a noticeable
increase in both output and consumption volatility, even when we

compare the post-crisis and pre-crisis volatility levels. As our theory
suggests, it is precisely in the high volatility countries that experience
a jump in their volatilities where we expect the fiscal union or autarky
options to become more salient. In particular, we can identify Greece,
Ireland, Portugal, and Spain as those countries that will rank a move to
fiscal integration as the most preferable option.

4.2. Alternative explanations of fiscal union desirability in Europe

Looking at Table 2, one can find countries whose pattern of individ-
ual consumption volatility does not necessarily correlate with the per-
ceived desire of a fiscal union. There are other important economic
factors that affect the desirability of a fiscal union that our model does
not explicitly consider.42 Below we discuss these alternative explana-
tions that could be incorporated into a more complete model of fiscal
union desirability.

• International, intertemporal, and interregional risk sharing: As pointed
out in the Introduction, risk sharing can be attained not only through
a fiscal union, but also through capital markets and population flows.
However, our model only requires some amount of residual risk, and
these alternative mechanisms seem to have limited effects:
– Even for the United States, the role of migration in smoothing

shocks to state output is relatively minor, as suggested in
Asdrubali et al. (1996) and in Sørensen and Yosha (1998);

– For the case of risk sharing through capital markets, Sørensen and
Yosha (1998) find that, for OECD as well as for EC countries, about
40% of shocks to GDP are smoothed at the one year frequency, with
about half the smoothing achieved through national government
budget deficits and half by corporate saving. At the three year
differencing frequency only 25% of shocks to GDP are smoothed,
mainly via government lending and borrowing. Asdrubali et al.
(1996) find that federal income smoothing “slightly favors” states
that suffer persistent shocks, suggesting that federal actions are in-
sufficient to compensate for persistent economic distress. Both
pieces of evidence support two assumptions in this paper:More per-
sistent shocks are less prone to fiscal smoothing and, last but not
least, a heavier burden of the longer-run smoothing is on the shoul-
ders of government fiscal policy, with smoothing through private
credit markets fading in importance.

• The debt to output level: Italy and the Netherlands exhibit similar vola-
tility levels of individual consumption in period 1999–2011 (8.69 and
10.33, respectively). However, these two countries are perceived as
having opposite positions on a hypothetical fiscal union implementa-
tion (Italy in favor, the Netherlands against). The debt-to-GDP ratio of-
fers one possible explanation. Italy experienced one of the highest
levels of public debt as a percentage of GDP (e.g., 106.7% in 1999 and
109.0% in 2010), while the Netherlands exhibits a low ratio (49.2%
and 51.8% respectively). In a more elaborate model that incorporates
fiscal solvency crisis, highly leveraged countries, such as Italy, are likely
to seek transfers from other Eurozone countries, such as the
Netherlands, when the interest rates of their sovereign debt rise up to
a point where the country's solvency is at risk.

• Economic growth: Another important factor to explain countries' sup-
port for a fiscal union could be average income growth. For instance,
between 1999 and 2007, Italy has experienced the lowest growth of
GDP (3.8%), while the Netherlands grew at a substantially higher rate
(5.9%).

• Population aging: Population aging can be seen as an important variable
that could influence the desirability of afiscal union for a country. There
are important differences in population aging among EMU countries—
for instance, in 2010 Italy had 20% of the population older than 65 years
old, whereas theNetherlands exhibited a 15.6%, the second lowest rate.
The intuition here is that differences in population aging among

37 i.e.,
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
∑T

t¼1 GDPPCt−GDPPCt Þ2= T−1ð Þ
�r

.
38 http://www.ers.usda.gov/data-products/international-macroeconomic-data-set.aspx
39 For our purposes, ERS International Macroeconomic Data Set is the most complete
source of data. ERS International Macroeconomic Data Set provides quarterly and yearly
data for both GDP per capita. However, quarterly data is not available for all countries
and years, and this is the reason why we chose yearly data.
40 http://stats.oecd.org.
41 For this exercise, we could not use the trend that goes over the whole period
1986–2011, as our measure to compute average volatility is very biased towards the ex-
treme points (years 1985 and 2011). Since period 2007–2011 has very few observations,
we would have that volatility values converge to the trend component as the year ap-
proaches to 2011, and as a result, the average volatility for the subperiod 2007–2011
would be underrepresented compared to the subperiod 1999–2006. For this reason, we
have decided to compare two symmetric subperiods of the same length, 2002–2006 and
2007–2011, and have constructed the trend for the period 2002–2011 by taking 2002 as
the base year. This procedure puts equal weights on the period preceding the crisis
(2002–2006) and the crisis period (2007–2011). We find that volatility increases for all
countries in the crisis period, for both volatility of GDPpc and volatility of individual
consumption. 42 See Mongelli (2013) for an informal discussion.
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countries in a union could result in a situation where countries with
high fertility and large tax base end up making transfers towards
other countries with low natality.

• Richer countries infiscal unions: The connection between a country leav-
ing the currency union and its collapse provides a powerful incentive
for richer countries to consider a fiscal union as an attractive step, an al-
ternative to losingmany of the benefits of integration. The reduction of
moral hazard and cultural distance among country leaders has also
beenpresented as a strong argument to convince richer country leaders
such as AngelaMerkel to favormoving towards afiscal union.43 Finally,
a transfer union provides insurance to any country, which could be
enjoying an above average income and consumption today, but could
suffer a shock in the future.44

4.3. Limitations of the analysis and directions for future research

One limitation of our model, and hence a potential direction for fu-
ture research, relates to the micro foundations of the sharp changes in
volatility documented above. Luque and Taamouti (2013) present em-
pirical evidence on the effect of economic fundamentals on the growth
rates of euro countries' GDP volatility, and also tested whether the euro
has introduced a structural break in the effect of these fundamentals.
The analysis, which controls for country and time fixed effects and for
other macroeconomic variables, including exchange rates, identifies in-
crements in government debt as a key variable that experienced a statis-
tically significant structural break. This result survives a battery of
robustness checks, such as the exclusion of the recentfinancial crisis pe-
riod and comparison with non-euro European countries. In particular,
the authors find that before 1999, a 1 percentage point increase in
debt reduced uncertainty by more than 10%, while after adoption of
the euro, the same increase in government debt led to a more than
12% increase in uncertainty. In other words, Luque and Taamouti's
(2013) find that increments in public debt, holding the other funda-
mentals constant, increase economic uncertainty after countries joined
the euro. Roughly speaking, the mere fact of adopting a common cur-
rency changes the way economic fundamentals affect volatility. We
leave for future research to model an economy where volatility is en-
dogenous and depends on new issuing of government debt, and
where the adoption of the common currency changes the effect of gov-
ernment debt on volatility, as empirically demonstrated by Luque and
Taamouti's (2013). 45

The other important limitation of ourmodel is the absence of hetero-
geneity within countries and the absence of an explicit consideration of
the possibility tomove across countries.When considering the possibil-
ity of mobility across jurisdictions, the “coordination” of fiscal policies
or, in the extreme, the intervention of a higher level government, can
be welfare improving (see e.g. Wildasin, 1991). We ignore the benefits
of fiscal coordination in the presence of labor mobility to concentrate
on the role of jurisdictional heterogeneity and political institutions on
the feasibility of a fiscal union, and by doing so we are stacking the
deck against fiscal union.

These two directions of future research can actually be linked to-
gether: as demonstrated in Morelli et al. (2012), in a world of tax com-
petition where mobility is allowed, one should expect more inequality
across classes and less effective redistributive systems, and this should
intuitively determine higher volatility of disposable incomes.46 A posi-
tive income opportunity shock in one country makes the optimal

taxation designers in other countries less able to tax the high productiv-
ity types because of the higher mobility outside option towards the
country that enjoyed the positive shock, hence the other countries
being more constrained in their optimization should induce a higher
ex post disparity of utilities, after every shock.

Finally, themost important item for future research is a more realis-
tic description of the kind of transfer systems that could be established
in a fiscal union. For example, the simple transfer system described in
this paper did not consider at all the possibility to administer limited
transfers from a common European budget. Adding this possibility is
equivalent to putting upper bounds on the feasible transfers, so that ex-
ploitation of richer countries would be kept under control even in the
case of the random dictator. The interpretation of weights in terms of
proportional representation plus the explicit consideration of this bud-
get could be two ingredients of amore realistic model for the discussion
about how to implement the fiscal union. We remark that our results
suggest that the political weights should be flexible, and should depend
in some prespecified way on the shocks, and we conjecture that this
should continue to be true even when allowing for the budget upper
bounds.

5. Concluding remarks

This paper provides a volatility-based theory of the formation of a
fiscal union when a degree of economic integration and a common
monetary policy are already present. Countries that find themselves
subjected to a new and higher level of income volatility favor either
moving to a fiscal union or reverting to autarky, the status-quo being
no longer a desirable option. High-volatility countries may be willing
to relinquish decision power and redistribute political weights in favor
of low-volatility countries, so that all could unanimously agree to
move towards a fiscal union.

We have shownhow relative incomes and population size, aswell as
the cross-country correlation of income shocks, interact with political
decision weights to shape the feasibility of reforms. Our perspective al-
lows considering the issues of economic and political risk in a broader
framework, showing how bargaining over political weights may sub-
stantially enlarge the sustainability of a fiscal union. The existence of a
consensus can be guaranteed for a large set of distribution of income
shocks and cross-country heterogeneity, a much wider set than what
could be achievedwith no institutional reform and redistribution of po-
litical weights.
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Appendix A

Proof of Lemma 1. First, notice that the expected value is E εið Þ ¼
εiPr εiÞ þ −εiÞPr −εiÞ ¼ εi 1=2ð Þþððð −εiÞ 1=2ð Þ ¼ 0ð . The variance is
Var(εi) = E(εi2) − E(εi)2 = 1

2 ε
2
i þ 1=2ð−εiÞ2 ¼ ε2i , so σ i ¼ εi . Now,

since σ i ¼ εi and Pr εi ¼ εiÞ ¼ Pr εi ¼ −εiÞ ¼ 1=2ðð , we have that E
Vc
i εið Þ� 	 ¼ 1

2 ln Yi 1þ σ ið Þð Þþ 1
2 ln Yi 1−σ ið Þð Þ, which can be rewritten

43 See Guiso et al. (2013) for an extensive analysis of such a motivation.
44 This point is illustrated by Fig. 2, where the more negative ρij is, the larger is the
bargaining space.
45 There may of course be other determinants of volatility shocks. Sørensen and Yosha
(1998), Demiank et al. (2008), and Kalemli-Ozcan et al. (2004) study the role of interna-
tional risk sharing in the European monetary unification.
46 For a survey of tax competition see Wildasin (2006).
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as E Vc
i εið Þ� 	 ¼ ln Yið Þ þ 1

2ln 1−σ2
i

� �
. With independent policy making,

note that the multiplier g is taken out because assumed equal to one,
and the other difference is simply the lowerσ. ■

Proof of Proposition 1. All items immediately follow using the inter-
mediate value theorem, making use of the single crossing property,
whichguarantees that the three thresholds are uniquely defined. In par-
ticular, to find each threshold, we need to find two values for σi, for
which the difference between the two functional forms that determine
it takes different signs. For example, for eσ i, take σi= σi

0 b 1, so Eρ[Vic(εi)]
− E[Vi0(εi)] N 0, and σi = 1− δ, with δ N 0 sufficiently small, for which
Eρ[Vic(εi)]− E[Vi

0(εi)] b 0. Recall that E[Vi0(εi)] is constant in σi (see (6)),
and that Eρ[Vic]→− ∞ as δ→ 0 (see (5)). The other two thresholds can
be foundusing the same procedure. ■

Characterization of the bargaining space: Recall that the weights
(pi)i = 1

M must satisfy pi ∈ [0, 1] for all i, and∑i = 1
M pi = 1. Now, in the

instances where country i does not decide, which occurs with probabil-
ity 1 − pi, the other M-1 countries will decide given some weights,
which we denote by (pij′)j ≠ i, such that ∑j ≠ ipij′ = 1.47 Observe that
pj = (1 − pi)pij′. We thus have that pi + (1 − pi)(∑j ≠ ipij′) = 1. Thus,
weights (or probabilities) are described by a vector (pi, (pij′)j ≠ i)i = 1

M .

• Minimum weight of country i compatible with country i joining the
fiscal union: We denote by pi the minimum weight (or probability)
with which country i decides the tax rate, given the vector of weights
(pij′)j ≠ i, that is compatible with the same country i being at least as
well off in the union as in autarky. Formally,

p
i
ω; p′ij
� �

j≠i

� �
∈ argmin pi such that

piE V f
i Ti εð Þð Þ

h i
þ 1−pið Þ

X
s≠i

p′isE V f
i Ts εð Þð Þ

h i
≥ E V0

i

h i
ð10Þ

Using equality in (10), we find that

p
i
ω; p′ij
� �

j≠i

� �
¼

E V0
i

h i
−
X

s≠i
p′isE V f

i Ts εð Þð Þ
h i

E V f
i Ti εð Þð Þ

h i
−
X

s≠i
p′isE V f

i Ts εð Þð Þ
h i ð11Þ

• Maximum weight of country i compatible with country j joining the
fiscal union: We denote by pij the maximum value of country i's
weight (pi), such that country j is at least as well off in the union
as in autarky, for given state ω and other country weights (pij′)j ≠ i.
Formally,

pij ω; p′ij
� �

j≠i

� �
∈ argmax pij such that

pijE V f
j Ti εð Þð Þ

h i
þ 1−pij
� �X

s≠i

p′isE V f
j Ts εð Þð Þ

h i
≥ E V0

j

h i
ð12Þ

Let us denote by λij the country i's shadow value associated with con-
straint (Bordo et al., 2011).
• The bargaining space of a two countries union, for a given realization

ω, is the difference pij ω; p′ij
� �

j≠i

� �
−pi ω; p′ij

� �
j≠i

� �
N 0. Notice

that unanimity is necessary in a two countries scenario for the
bargaining space to be non-empty.48 However, when there are
more than two countries in the union, formation of the fiscal
union by some majority rule might be considered (see Luque et al.
(2012)). ■
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