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Abstract

Why are so many EU countries currently in dire fiscal straits? A popular explanation is
that monetary unification led to bailout expectations, which in turn resulted in soft budget
constraints and over-borrowing. This paper investigates the validity of this explanation by
studying the effects of the Maastricht treaty and the introduction of the Euro on public
deficits. To identify the causal effects of these last two stages of EMU, we apply the difference-
in-difference methodology to a dataset that covers 26 OECD countries (including all EU-15
countries) over the 1975-2009 period. The estimations suggest that the effect of the EMU
on deficits is limited to the so-called PIIGS countries. The signing of the Maastricht treaty
triggered a reduction of deficits in this group of countries. Once the Euro had been introduced,
the PIIGS expanded their deficits – but only to pre-Maastricht levels. In other words, the
Euro led to soft budget constraints, and the PIIGS exploited these soft budget constraints to
some extent (but not excessively). From a policy perspective, our findings favor reforms in
the direction of administrative rather than fiscal centralization for the EU.
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1. Introduction

For Europe these are the worst of times.1 Looming sovereign defaults are sending financial
markets into turmoil. Painful austerity measures are causing popular unrest and civil strife.
Speculations that the Euro will be abandoned refuse to abate. Disenchantment with the EU
is growing throughout the continent, and the quest for a unified Europe, tenaciously pursued
for more than fifty years, may soon end in failure.

In view of these developments, policy makers have adopted unprecedented measures to
ensure the survival of the European project. European governments and the IMF provided
low-interest loans – essentially a bailout – to Greece, Ireland, and Portugal. The European
Central Bank intervened by buying government securities on secondary markets (Buiter and
Rahbari, 2010). In addition, the European Financial Stability Facility and the European
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1The former ECB President Jean-Claude Trichet, for example, recently claimed that we are facing “the

worst crisis since the Second World War” (http://www.guardian.co.uk/business/2011/aug/09/european-debt-
crisis-trichet-spain-italy-bonds).



Financial Stabilization Mechanism2 were created to channel resources to EU countries that
should come to face fiscal difficulties in the future (Sibert, 2010).

Such measures are intended to cope with emergencies. But to avoid similar debt crises in
the first place, European policy makers must implement fundamental reforms to the fiscal
structures that underlie the EU. There is, however, disagreement on the type of reforms that
are required given that opinions regarding the underlying causes of the sovereign debt crises
differ widely.

In the public debate, the debt crises are often directly linked to the European Economic
and Monetary Union (EMU).3 The blame is put on the presumed unwillingness of some EMU
countries to run sound fiscal policies once the Euro had been introduced and the apparent
inability of European leaders to enforce the provisions of the Stability and Growth Pact
(SGP). Given that Portugal, Ireland, Italy, Greece, and Spain (the so called PIIGS countries)
are hit hardest by the recent European sovereign debt crises, this argument is usually made
with these countries in mind.4

But why would the PIIGS and more generally any EMU country borrow so much as to
risk default? All EMU governments should have had an incentive to run sound fiscal policies
for their own good. Especially because monetary policy could not be used anymore to deal
with the consequences of fiscal profligacy after the introduction of the Euro, implementing
sustainable fiscal policies should have been their preferred strategy.

There is, however, one circumstance under which it would have been rational for an EMU
country to deliberately accumulate unsustainable levels of debt: if the country in question had
expected a bailout once a debt crisis struck.5 As shown in the empirical literature on fiscal
federalism, such bailout expectations can result in soft budget constraints and over-borrowing
(Baskaran, 2011).6

The notion that the introduction of the Euro is one cause of the recent debt crises encom-
passes two distinct conjectures. The first and somewhat sanguine conjecture is that bailout
expectations incentivized EMU countries to revert to their traditional deficit-prone fiscal poli-

2These facilities are temporary and will be replaced in 2013 by the permanent European Stability Mecha-
nism.

3See for example http://www.economist.com/node/15452594.
4However, the PIIGS countries are actually quite heterogeneous, at least along some dimensions. Portugal,

Greece, and Ireland have already received a bailout, while Spain and Italy have not. Portugal, Italy, Greece,
and Spain are often associated with loose fiscal policy (“Club Med” countries), while Ireland had a better
reputation in the past (and probably still has). Nevertheless, we follow the public debate and group these
countries together instead of arbitrarily defining groups of countries with and without incentives to conduct
sustainable fiscal policies.

5It is sometimes argued that another reason why the EMU might have been the reason for higher public
borrowing is that it led to lower interest rates on government bonds. But note that while this explanation could
explain a increase in public indebtedness, it cannot explain such large increases that levels of debt become
unsustainable. Even with declining interest rates, rational governments should have made sure that they do
not over-borrow. In any case, we control for interest rates in our regressions.

6Soft budget constraint is a term coined by Kornai (1986) to explain the behavior of socialist firms in pre-
1990 Hungary. The term originally described the phenomenon that ailing firms in socialist economies could
expect to receive a bailout from the state. For ideological reasons, the state could not tolerate bankruptcies
or layoffs. But since the managers of the firms could then reasonably harbor bailout expectations, they did
not have sufficient incentives to adhere to their budget constraints: their budgets became soft. It was quickly
recognized that the soft budget constraints concept, which essentially refers to a type of moral hazard, could
also be used to describe various economic phenomena in market economies, such as the borrowing policies of
subnational jurisdictions in fiscal federations.
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cies. This conjecture is formulated with the Southern European countries in mind: the Euro
simply eliminated the need for Greece, Italy, Portugal, and Spain to pretend that they were
Germany.

The second and more cynical conjecture is that some EMU countries saw in the Euro
an opportunity to exploit the wealthier member states. According to this conjecture, these
countries did not merely go back to their pre-Maastricht deficits; they instead deliberately
borrowed even more than in the pre-Maastricht period because they expected that the other
EU member states would eventually pay for the costs of their borrowing.

The difference between the two conjectures is subtle but essential for the fiscal future of
the Euro-zone. The first conjecture implies that some EMU countries merely relaxed their
consolidation efforts after the Euro had been introduced. This behavior is undesirable but it
can be reversed by suitable institutional reforms. The second conjecture, on the other hand,
implies that these EMU countries over-borrowed to increase the size of the bailout package
that was eventually to come. With this borrowing behavior they aimed to collect as many
resources as possible from other EU countries. It is difficult to imagine what kind of reforms
– if any – will be capable to revert such malevolent incentives.

Yet, it is also possible that neither conjecture is true. One alternative theory is that the Euro
did not result in bailout expectations and is therefore not to blame for the recent debt crises.
We cannot dismiss ex ante the possibility that the Maastricht criteria and the provisions of
the SGP have held their grip over all EMU countries even after the introduction of the Euro.
Rather than soft budget constraints, unfortunate economic circumstances may have rendered
attempts for fiscal stability futile. After all, many countries outside of the Euro-zone have
experienced debt crises in their recent past even though they could not rely on the EU to bail
them out.7

The previous discussion suggests that the difficulty in establishing to what extent the
EMU and in particular the introduction of the Euro is responsible for the debt crises lies in
establishing the counter-factual. Would those EU countries that are currently facing default
be in a better situation if the EMU did not exist? Did the introduction of the Euro lead
to bailout expectations and soft budget constraints? And if the introduction of the Euro
indeed created bailout expectations, to what extent did these expectations affect incentives
to borrow?

Different answers to these questions would suggest different paths for the fiscal future of
the EU. In the wake of the current crises, various suggestions have been made. There are
those who advocate endowing the EU with more fiscal resources and political authority. This
seems to be the favored response of national policy makers and European officials.8 On
the other hand, the electoral success of parties that are skeptical towards the EU indicates
that significant parts of the European electorate favor less integration and more national

7This alternative hypothesis is not necessarily weakened by the apparent faking of official deficit figures by
subsequent Greek governments (Eurostat, 2004). The reason for the false deficit figures may be not that Greek
governments wanted to hide that they had returned to their traditional style of fiscal policy or that they were
even deliberately over-borrowing to trigger a bailout. Instead, it may be that Greek governments falsified their
deficit figures because they were unable to manage the fiscal difficulties that resulted from adverse economic
developments and wanted to avoid further stress on their budgets that was bound to arise from an excessive
deficit procedure, which imposes fines on countries that already exhibit high deficits.

8See for example a recent speech by European Commission President José Manuel Barroso where he states
that “we need more, not less Europe” (http://www.cbe.es/eventos/actualitat/archivos/52/suportBarroso.pdf).
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autonomy, even to the extent of excluding some countries from the Euro or disbanding the
Euro completely.9

To appraise the relative merits of the different suggestions that have been made, we need
to gain an understanding of the fiscal history of the EMU. Our objective in this paper,
therefore, is to empirically study how the second (signing of the Maastricht treaty) and third
(introduction of the Euro) stage of the EMU affected public borrowing in EU-15 countries.10

We rely on difference-in-difference estimations to identify the effect of these two stages of
EMU on public borrowing: we perceive the signing of the Maastricht treaty and the intro-
duction of the Euro as policy treatments and split the countries in our dataset in appropriate
“treatment” and “control” groups.11 The dataset covers 26 OECD countries (including all
EU-15 countries) over the 1975-2009 period.12

Our results suggest that both the signing of the Maastricht treaty and the introduction
of the Euro did not affect borrowing policies in EU-15 countries in general. Yet, these two
stages of EMU did influence borrowing policies in the PIIGS countries. After the signing
of the Maastricht treaty, the PIIGS improved their fiscal stance noticeably relative to other
EU-15 and OECD countries. Once the Euro had been introduced, however, the PIIGS started
to expand deficits again without exceeding pre-Maastricht levels.

The conclusion that follows from these findings is that the EMU led to soft budget con-
straints in the PIIGS countries. More specifically, the SGP was insufficient to prevent the
PIIGS countries from reverting to their traditional deficit-prone fiscal policies. The inability
or unwillingness to enforce the rules of the SGP combined with the relaxation of consolidation
efforts in the PIIGS countries is therefore one reason for the recent debt crises. However, the
findings also suggest that the PIIGS countries did not exploit the soft budget constraints ex-
cessively. That the introduction of the Euro did not result in over-borrowing with the explicit
intention to exploit the other member states is reassuring and indicates that the idea of a
common currency for Europe is not a lost cause yet.

The remainder of this paper is structured as follows: Section 2 provides a short overview of
the theoretical and empirical literature on the effect of the EMU on fiscal policies. Sections 3
and 4 describe the empirical strategy, introduce the data, and report the estimation results.
Finally, Section 5 concludes.

2. EMU: the pros, the cons, and the evidence

Supporters and critics of EMU have extensively discussed the perils and promises of a
monetary union for Europe.13 For the supporters, the primary economic reason for mone-
tary unification was the hope that it would reduce harmful policy spillovers and competitive
devaluations. In addition, they argued that countries with traditionally high inflation rates
could reduce inflation by joining a currency union with low-inflation countries, in particular
with Germany.

9For example the recent electoral gains by the Euro-skeptical True Finns party in Finland
(http://www.bbc.co.uk/news/world-europe-13107620).

10The first stage of EMU was the abolishment of all restrictions on capital mobility in 1990.
11Petroulas (2007) uses a similar difference-in-difference approach to study how FDI was affected by the

introduction of the Euro.
12See Table 2 for a list of all countries in our dataset.
13Comprehensive reviews of this discussion can be found in Horstmann and Schneider (1994), Wyplosz

(1997), Savage (2001), Beetsma and Giulidori (2010).
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But while there were such economic arguments for unification, for voters in economically
strong and macroeconomically stable countries political reasons were probably more decisive
for the acceptance of a common currency. In particular, it was argued that monetary unifi-
cation is a necessary predecessor for political unification, which would ensure Europe lasting
peace and more political clout vis-a-vis non-European countries.

The critics of monetary integration focused on its economic perils and questioned that
monetary integration would reduce macroeconomic fluctuations. They pointed out that dis-
agreements between the European monetary authority and national fiscal policy makers were
likely to lead to unpredictable macroeconomic developments. To support this conjecture, they
argued that the European Union is not an optimal currency area: because it would consist of
countries with different economic structures and therefore a single monetary policy would be
ill-suited to respond to asymmetric shocks adequately (Pappa and Vassilatos, 2007).

Moreover, the critics were worried that as a result of the introduction of a common currency,
the EU would devolve into a “transfer union”, redistributing resources from rich to poor
member states. To address this concern, European policy makers decided that potential Euro
member countries had to fulfill a set of convergence criteria, spelled out in the Maastricht
treaty. In particular, countries were required to have a debt to GDP ratio of below 60% and
consecutive deficits of not above 3% of GDP during the run-up to the Euro. In addition, a
stipulation that was commonly interpreted as a no-bailout clause was included in the treaty.

These criteria were further developed and adapted in the SGP to ensure that member states
continue to run sound fiscal policies even after they have been admitted into the Euro-area.
In particular, the SGP consists of a preventive and dissuasive arm for deficits. The preventive
arm is aimed at avoiding excessive deficits in the first place, while the dissuasive arm is aimed
at dealing with excessive deficits once they have occurred (Beetsma and Giulidori, 2010).

The implications of the fiscal rules formulated in the Maastricht Treaty and the SGP
have been studied both theoretically and empirically. One strand of the theoretical litera-
ture focuses on strategic interactions between monetary and fiscal authorities. In particular,
Beetsma and Bovenberg (2005) explore interactions between a centralized monetary policy
and decentralized fiscal policies. They find that countries suffering from severe market dis-
tortions, substantial public spending, high levels of initial debt, and negative macroeconomic
shocks systematically over-accumulate debt in order to induce the union’s central bank to
relax its future monetary policy.

Beetsma and Bovenberg (2005) investigate whether a monetary union requires the coordi-
nation of fiscal policies, and if so, what form such coordination should take. Beetsma and
Koen (2007) explore the implications of monetary unification for public debt levels. They
find that the share of public debt issued by “undisciplined” governments relative to other
governments increases once they enter the common currency (the implications of monetary
unification for absolute levels of debt are ambiguous in their model). The explanation for
this result relies on the argument that entry into a monetary union leads to lower inflation
rates in countries with undisciplined governments. Consequently, the risk associated with
holding government bonds issued by these countries declines for investors. This fact causes
a reduction in the real interest rate, which in turn incentivizes undisciplined governments to
expand borrowing.

Even though the introduction of the Euro has been associated with increasing levels of
debt in the theoretical literature, the possibility of over-borrowing because of soft budget
constraints has received relatively little attention. On balance, declining interest rates were
perceived as the main reason why the introduction of the EMU might cause over-borrowing.
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Presumably, it was assumed that the de-jure no-fiscal-bailout commitment in the Maastricht
treaty and the de-facto no-monetary-bailout commitment of the ECB were credible or that
the SGP was sufficient to prevent borrowing because of bailout expectations.

Given the relative lack of attention in the theoretical literature devoted to soft budget
constraints in the Euro-area, it is perhaps not surprising that empirical studies that explore
the effects of the various stages of EMU on public borrowing are rare as well. Baskaran (2009)
finds that the Maastricht treaty and the introduction of the Euro were irrelevant for public
deficits and other fiscal policy variables. However, he does not differentiate in his regressions
between the PIIGS countries – i. e. those countries that currently face fiscal difficulties – and
other EU countries. Schuknecht et al. (2011) argue that the EMU member states consolidated
after the adoption of the Maastricht treaty but expanded deficits once the Euro had been
introduced, but their conclusions are based on descriptive evidence only. von Hagen (2006)
reaches the same conclusion on the basis of a regression analysis. However, the regressions
are conducted with EMU countries only, and it is unclear whether he has correctly separated
the effect of the EMU from developments that influenced all industrialized countries in the
same way. Finally, Afonso and Rault (2010) investigate the sustainability of public finances
in the EU-15 countries with panel unit root tests and cointegration analyses. They conclude
that at least up until 2006, public finances were sustainable.14

While there are such contributions that empirically relate the Maastricht treaty and the
introduction of the Euro to borrowing policies, evidence remains scarce. In particular, no
study has to our knowledge yet explored whether EMU countries in general and the PIIGS
countries in particular have over-borrowed because of soft budget constraints that resulted
from the introduction of the Euro, or whether they over-borrowed because they faced unfor-
tunate economic circumstances. Most of the current public discussion on the link between
the EMU and the recent debt crises seems to be based on conjectures rather than evidence.

3. So what is the effect of EMU?

Our goal is to empirically investigate the effect of the Maastricht treaty (1992) and the
introduction of the Euro (1999) on public borrowing in the EMU countries. The idea is to
interpret these two stages of EMU as policy treatments, and to explore whether countries
that were exposed to these treatments have conducted more or less frugal fiscal policies after
they were treated.

We use three variables to capture the borrowing policies of EMU member states: (i) the
primary deficit to GDP ratio, (ii) the net borrowing to GDP ratio, and (iii) the cyclically
adjusted net borrowing to GDP ratio.

The primary deficit is defined as government net borrowing minus interest payments. This
deficit measure captures the government’s discretionary fiscal policy reasonably well since it
partials out interest payments and relies exclusively on current expenditures and revenues.
Net borrowing is basically the fiscal aggregate to which the 3% deficit criterion in the Maas-
tricht treaty and the SGP refers. It is defined as general government total outlays minus

14Note that there is a much larger literature that studies whether the EMU has affected the cyclical patterns
of fiscal policy. This literature explores whether fiscal policy has become more or less countercyclical after the
signing of the Maastricht treaty and the introduction of the Euro. Yet, it does not offer general conclusions as
to whether deficits have been larger or smaller after the signing of the Maastricht treaty and the introduction
of the Euro (Gaĺı and Perotti, 2003; Marinheiro, 2005; Wyplosz, 2006; Candelon et al., 2009).
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general government current tax and non-tax receipts.15 Finally, we also consider cyclically
adjusted net borrowing since cyclically adjusted measures may reflect underlying trends and
deliberate policy choices better than unadjusted measures.

3.1. Descriptive evidence

In this section, we do not discriminate between those countries that currently face sovereign
debt crises – the PIIGS – and other EU-15 countries in analyzing the effects of the Maastricht
treaty and the introduction of the Euro. The fact that it is the PIIGS that currently experience
the most severe fiscal difficulties does not necessarily imply that other EU-15 countries did not
face incentives for over-borrowing after the introduction of the Euro. Similarly, PIIGS and
non-PIIGS countries might have shared similar incentives in the period between the signing of
the Maastricht treaty and the introduction of the Euro. Section 4 will relax this assumption
and differentiate between the PIIGS and other member states.

Preliminary evidence regarding the effects of the different stages of EMU on the three deficit
variables is provided in Figure 1. In this figure, we plot the development of the averages for
the primary deficit to GDP ratio (subfigure a), net borrowing to GDP ratio (subfigure b),
and cyclically adjusted net borrowing to GDP ratio (subfigure c) for the 1975-2009 period
for all EU-15 countries and eleven non-EU-15 OECD states. The signing of the Maastricht
treaty and the introduction of the Euro are marked by vertical lines in 1992 and 1999.

The three plots show that while the levels of these three variables have differed between
EU-15 and non-EU-15 countries, their evolution is remarkably similar. With respect to the
primary deficit to GDP ratio, there was a short period of divergence at the beginning of the
eighties, but afterwards the primary deficit to GDP series in EU-15 and non-EU-15 countries
have followed each other closely until the mid-nineties. In the mid-nineties, we observe a
sharp decline in the primary deficit to GDP series in EU-15 countries. During this period,
the average primary deficit to GDP ratio in EU-15 countries fell noticeably below the primary
deficit to GDP ratio in other OECD countries. In particular, this ratio stood at -4.14% in
EU-15 and -2.33% in non-EU-15 countries in 2000. Yet, from 2000 onward the primary deficit
to GDP ratio in EU-15 countries began to rise again (but this ratio did also rise in non-EU-
15 countries). From 2004 onward, the primary deficit to GDP ratios in the two groups of
countries were almost at the same level again and evolved almost identically. In 2009, this
ratio stood at 4.88% in EU-15 and at 3.21% in non-EU-15 countries.

The net borrowing to GDP series and the cyclically adjusted net borrowing to GDP series
suggest similar conclusions. Both series indicate that there was a short period of divergence
between EU-15 and non-EU-15 countries at the beginning of the eighties. Thereafter, the
series evolved similarly until the mid-nineties. In the mid-nineties, there was a decline in
EU-15 countries for both series. The unadjusted net borrowing to GDP series, for example,
dropped from a high of 5.82% in 1993 to a low of -1.23% in 2000. But from 2000 onwards,
both series increased in EU-15 countries until they caught-up again with the non-EU-15 series
around 2004. Thereafter, the EU-15 and the non-EU-15 series evolved almost identically.

These plots suggest that the signing of the Maastricht treaty in 1992 led to consolidation
efforts in the EU-15 countries until 1999, relative to other OECD countries. After the Euro
had been introduced, however, EU-15 countries increased their borrowing. Nevertheless, on

15See http://www.oecd.org/document/25/0,2340,en 2649 201185 33702745 1 1 1 1,00.html for a detailed
description of the fiscal variables used in this paper.
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average they did not borrow more than other OECD countries. Neither did they borrow
more than in the pre-Maastricht period. This descriptive evidence therefore suggests that
the introduction of the Euro led to an expansion of deficits in the EU-15 countries relative
to the immediate pre-Euro period. This evidence also suggests that deficits did not increase
excessively in response to the introduction of the Euro. These results have interesting impli-
cations. However, we refrain from discussing them in more detail at this point and conduct
a multivariate analysis in the next section since descriptive evidence can be misleading.

3.2. Empirical model

To identify the effects of the last two stages of EMU on public borrowing, we apply the
difference-in-difference methodology. This methodology is widely used to estimate the effect
of non-random policy interventions on all kinds of outcome variables (Angrist and Krueger,
1999).16 In a nutshell, the difference-in-difference methodology transforms the data to con-
struct a reasonable counter-factual against which the effect of a policy intervention can be
evaluated.

We illustrate the problem that the difference-and-difference estimator attempts to solve
using the signing of the Maastricht treaty as an example. In this case, our goal is to estimate

α = E(dEU−15
i |mi = 1, t ≥ 1992) − E(dEU−15

i |mi = 0, t ≥ 1992), (1)

where di denotes deficits in EU-15 country i and t denotes the time period. mi is a dummy
variable indicating whether country i has or has not signed the Maastricht treaty. It follows
that α is the effect of the Maastricht treaty on deficits in a given EU-15 country.

In other words, we want to know the difference between actual deficits in a given EU-15
country in the post-Maastricht period and the deficits that the country would have had
if it had not signed the Maastricht treaty. We can observe an unbiased empirical ana-
logue for E(dEU−15

i |mi = 1, t ≥ 1992): the average deficits in EU-15 countries in the post-

Maastricht period, d
EU−15
t≥1992 . The problem is that we cannot observe an empirical analogue

for E(dEU−15
i |mi = 0, t ≥ 1992) because all EU-15 countries did actually sign the Maastricht

treaty. We, therefore, do not have an empirical analogue for the counter-factual against which
we can decide whether the Maastricht treaty had an effect on deficits.

The solution to this problem is to find a close substitute of E(dEU−15
i |mi = 0, t ≥ 1992)

that we can actually observe. One obvious candidate is the average deficit in EU-15 coun-

tries before the signing of the Maastricht treaty: d
EU15
t<1992. This average is the empirical

analogue for E(dEU15
i |mi = 0, t < 1992). The problem with this substitute is, however, that

E(dEU−15
i |mi = 0, t < 1992) must not be equal to E(dEU15

i |mi = 0, t ≥ 1992) if developments
in the post-1992 period that were unrelated to the Maastricht treaty did affect deficits in EU-
15 countries. For example, technological progress may have resulted in more public sector
efficiency in the nineties, which then could have led to more stable fiscal policies and lower

deficits in the post-Maastricht period in EU-15 countries. d
EU15
t<1992, therefore, is in general a

biased estimator of the true counter-factual. We call this type of bias the time-bias.
An alternative candidate for the counter-factual that is more robust to this type of bias

are average deficits in non-EU-15 countries in the post-Maastricht period: d
non−EU−15
t≥1992 . This

average is the empirical analogue for E(dnon−EU−15
i |mi = 0, t ≥ 1992) and is constructed

16An application of this method to macroeconomic questions can be found in Baskaran (2009).
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exclusively with observations from the post-Maastricht period. As long as deficits in EU-15
and non-EU-15 countries have followed the same time trends, this analogue is robust to the
time-bias. Yet, E(dnon−EU−15

i |mi = 0, t ≥ 1992) is not identical to the proper counter-factual

E(dEU−15
i |mi = 0, t ≥ 1992) either. d

non−EU−15
t≥1992 may therefore be a biased estimator for

E(dEU−15
i |mi = 0, t ≥ 1992), too. The problem here is that the Maastricht treaty was not

signed randomly. Countries that signed the Maastricht treaty had to fulfill a set of criteria:
e. g. they had to be located in Europe, they had to be reasonably democratic, and they had to
be willing to abolish all capital restrictions for other EU member states. Some of the reasons
why EU-15 countries eventually came to sign the Maastricht treaty might have also affected
deficits systematically, resulting in a bias. We call this bias non-random selection bias.

The two empirical analogues for E(dEU−15
i |mi = 0, t ≥ 1992) discussed above are, therefore,

in general biased. The idea behind the difference-in-difference methodology is to find an
unbiased estimate for the counter-factual by eliminating each of the two sources of biases
through appropriate differencing of these observable variables. More specifically, the following
expression consists entirely of observable variables:

β ={E(dEU−15
i |mi = 1, t ≥ 1992) − E(dEU−15

i |mi = 1, t < 1992)}

− {E(dnon−EU−15
i |mi = 1, t ≥ 1992) − E(dnon−EU−15

i |mi = 1, t < 1992)}
(2)

Subtracting E(dEU−15
i |mi = 1, t < 1992) from E(dEU−15

i |mi = 1, t ≥ 1992) provides,
as argued above, and estimate for α that suffers from the time-bias. An unbiased estima-
tor for α can, however, be produced by eliminating the bias from this expression. Since
non-EU-15 countries were not affected by the Maastricht treaty, it can be argued that the
difference in deficits in non-EU-15 countries between the periods before and after the treaty,
E(dnon−EU−15

i |mi = 1, t ≥ 1992)−E(dnon−EU−15
i |mi = 1, t < 1992), is entirely due to factors

that changed with time but were independent of the Maastricht treaty. If we are willing to
assume that these factors influenced EU-15 and non-EU-15 countries in a similar way, we can
partial out the time-bias in E(dEU15

i |mi = 1, t ≥ 1992) − E(dEU−15
i |mi = 1, t < 1992) by

subtracting E(dEU−15
i |mi = 1, t < 1992) − E(dEU−15

i |mi = 1, t ≥ 1992).
If EU 15 and non-EU-15 countries’ public borrowing did indeed follow similar time trends,

then α = β holds. An unbiased estimate for α can, therefore, be produced by calculating the
empirical analogue of β. More formally:

α̂ = β̂ = {d
EU−15
t≥1992 − d

EU−15
t<1992 } − {d

non−EU−15
t≥1992 − d

non−EU−15
t<1992 }. (3)

Semantically, EU-15 countries would be referred to in this formula as the “treatment group”
since they were affected by the policy intervention. Non-EU-15 countries would be denoted
as the “control group”.

For the introduction of the Euro, the reasoning behind the difference-in-difference method-
ology and its application are largely identical. The difference is that only a subset of EU-15
countries have introduced the Euro so that the notation above would have to be adapted
accordingly.

The most important requirement for the difference-in-difference method to produce unbi-
ased estimates is that deficits in both the EU-15 (or Euro) and non-EU-15 (or non-Euro)
countries have followed the same time trends during the sample period. In practice, we need
to use non-EU-15 countries that are “similar” to EU-15 countries as the control group. That
is why we have limited our sample to OECD countries, which have roughly similar levels of
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economic development. Indeed Figure 1 confirms that deficits in both groups of countries
have followed similar trends.

Nevertheless, EU-15/Euro and other OECD countries might still have experienced country-
specific developments. To account for such factors, the difference-in-difference methodology
can be implemented in a multivariate regression framework that allows us to control for
and partial out confounding factors. In a multivariate context, the difference-in-difference
methodology is equivalent to estimating the following model

dit = αi + γt + xitδ + interventionsβ + ǫit, (4)

where dit is either the primary deficit to GDP ratio, the net borrowing to GDP ratio, or
the cyclically adjusted net borrowing to GDP ratio. xit is a vector of control variables, αi are
cross-section fixed effects, γt are time fixed effects, and ǫit is the error term.

By estimating this model, we can control for time-constant country-specific determinants
of deficits (culture, tradition, etc.), common shocks that affect all countries in the sample
simultaneously (international macroeconomic shocks or common technological innovations),
and country-specific time-varying developments (e. g. unemployment and inflation rates, see
below for all included controls). The remaining variation in deficits is ascribed to the policy
interventions.

Since we are interested in the effect of the Maastricht treaty and the Euro, the inter-

ventions vector consists of dummy variables indicating the signing of the Maastricht treaty,
EMU 1992, or the introduction of the Euro, EMU 1999, or both. The EMU 1992 dummy
variable is 1 from 1992 onward for those twelve countries that signed the Maastricht treaty
in 1992. Austria, Sweden, and Finland joined the EU only in 1995. For these countries, this
dummy variable is 1 from 1995 onward. In all other cases, it is 0. In particular, the variable
is 0 for the Czech Republic and Poland which joined the EU only in 2004.

EMU 1999 is a dummy variable that is 1 from 1999 onward for those eleven EU-15 countries
that have introduced the Euro as of 2009, and else 0. For Greece, this variable is 1 from 2001
onward. As mentioned previously, three signatories of the Maastricht treaty, Denmark, Great
Britain, and Sweden, have not introduced the Euro. The EMU 1999 variable is consistently
0 for them. The four EU countries that introduced the Euro from 2007 onward (Cyprus,
Malta, Slovakia, Slovenia), are not included in our dataset. As for the EMU 1992 variable,
the EMU 1999 is consistently 0 for the Czech Republic and Poland.

We use Model (4) to test a set of hypotheses that causally relate the signing of the Maas-
tricht treaty and the introduction of the Euro to public deficits. With respect to the Maas-
tricht treaty, these hypotheses are:

H1a The signing of the Maastricht treaty did not affect deficits.

H1b The signing of the Maastricht treaty caused a reduction of deficits in signatory states.

And with respect to the introduction of the Euro, the hypotheses are:

H2a The introduction of the Euro did not affect deficits.

H2b The introduction of the Euro caused in Euro-area countries an increase of deficits to
pre-Maastricht levels.

H2c The introduction of the Euro caused in Euro-area countries an increase of deficits in
excess of pre-Maastricht levels.

We can test each of these hypotheses with the two interaction variables. The coefficient
for the EMU 1992 variable, βEMU 1992, tests whether deficits have been lower in the post-
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Maastricht period in the signatory countries. Given that the EMU 1992 variable is included
in the model17, the coefficient for the EMU 1999 variable, βEMU 1999, tests whether after the
introduction of the Euro, deficits have been higher relative to the deficits in the period ranging
from the signing of the Maastricht treaty to the introduction of the Euro. If the coefficient
is significantly positive, we can conclude that the deficits in the post-Euro period have been
higher than in the post-Maastricht-pre-Euro period. If the coefficient is insignificant, we
can conclude that the deficits have neither increased nor decreased compared to the post-
Maastricht-pre-Euro period because of the Euro.

Whether or not deficits have been higher after the introduction of the Euro as compared to
the pre-Maastricht period can be established by testing whether the sum of the two coefficients
for the intervention variables, i. e. βEMU 1992+βEMU 1999, is positive and statistically different
from 0. If this expression is larger than 0 (and βEMU 1999 is significantly positive), we can
conclude that the introduction of the Euro has led to deliberate over-borrowing: member
states borrowed not only more than in the post-Maastricht-pre-Euro period once the Euro
was introduced, they even borrowed more than in the pre-Maastricht period. If, on the other
hand, this expression is not significantly different from 0, we cannot conclude that member
states borrowed more than in the pre-Maastricht period once the Euro was introduced. There
would consequently be no evidence that the introduction of the Euro led to deliberate attempts
to exploit the European fiscal commons. Instead, we can in this case at most conclude that
the Euro caused member states to relax prior consolidation efforts.

3.3. Control variables

We include several variables in the x vector in Equation (4) to account for confounding
factors in addition to the cross-section and time fixed effects. The sources for all variables
can be found in Table 1. The first control variable is economic openness (i. e. imports plus
exports divided by GDP) because a large number of studies find that economic openness has
a significant effect on public finances (Rodrik, 1998; Ram, 2009). As controls for the business
cycle, we include real GDP per capita growth, the unemployment rate and the inflation rate.

We include the dependency ratio, i. e. the share of the non-working population (those
aged below 15 and over 64 years), as a control variable because an increase in the non-
working population may create fiscal pressures, thereby causing higher deficits. Measures of

17Note that the Maastricht dummy is 1 in the signatory countries from 1992 until the end of the sample
period. An alternative specification would be to redefine the Maastricht intervention dummy to be 1 only
until 1998 (or in the case of Greece until 2000). We could test hypotheses H1 and H2 with such a redefined
variable EMU 1992 as well, but the interpretation of the coefficients would be different. When we redefine the
EMU 1992, then the EMU 1999 variable by itself already tests whether borrowing in the post-Euro had been
higher than in the pre-Maastricht period. In other words, the EMU 1999 should not be interpreted relative
to the post-Maastricht-pre-Euro but relative to the pre-Maastricht period. If, for example, the EMU 1999 is
insignificant, we would conclude that borrowing in the post-Euro period had neither been higher nor lower
than in the pre-Maastricht period. But if the EMU 1999 was significantly positive, we would conclude that
borrowing in the post-Euro period was higher than in the pre-Maastricht period. Recall that with our current
definition of the EMU 1992 variable, we would reach the conclusion that borrowing was higher in the post-Euro
period relative to the pre-Maastricht period only if the expression βEMU 1992+EMU 1999 is significantly different
from 0.

Therefore, both definitions of the Maastricht dummy allow us to test H1 and H2 and are essentially equiv-
alent. We prefer our definition because the provisions of the Maastricht treaty still continue to apply to the
countries that signed the treaty but did not yet introduce the Euro, at least in theory. Nevertheless, we have
replicated the regressions reported in tables 3 and 4 with the alternative definition of the EMU 1992 variable
and confirmed that the conclusions of this paper would remain the same.
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government ideology and fragmentation are included to take account of political determinants
of deficits.

Finally, we control for the long-term interest rate on government bonds to capture the cost
of borrowing. It is particularly important to control for this variable in the context of this
study since it is possible that EMU countries have increased their borrowing, not because
of soft budget constraints but because they faced significantly lower interest rates after the
introduction of the Euro. By explicitly including the interest rate as a covariate, we can
control for this alternative explanation.

3.4. Results

Table 3 reports the estimation results. All hypothesis tests are based on clustered standard
errors (Bertrand et al., 2004). The results suggest that neither the signing of the Maastricht
treaty nor the introduction of the Euro have affected fiscal balances of EU-15 countries: both
the EMU 1992 and the EMU 1999 coefficient are insignificant.

The coefficient for the absolute effect of the Euro on borrowing (EMU 1992+1999, reported
at the bottom of the table) is insignificant. In addition, the sign of the estimated coefficients
changes between models. These estimates therefore indicate that the Euro has not led to any
changes in the borrowing policies compared to the pre-Maastricht period.

Based on these findings, we cannot reject hypotheses H1a and H2a for EU 15/Euro countries
as a whole. In other words, the EMU did not affect deficits on average.

4. Are the PIIGS different?

Section 3 has established that there is no statistically significant effect of the signing of
the Maastricht treaty and the introduction of the Euro on the borrowing policies of the
EU-15/Euro countries as a whole. However, the models estimated in Section 3 imposed ex
ante that the impact of the EMU interventions is the same in both the PIIGS and other
EU-15 countries. In reality, the signing of the Maastricht treaty and the introduction of the
Euro may have influenced these two groups of countries differently. The wealthier countries
with a history of fiscal frugality might not have been affected by the Maastricht criteria at
all. In contrast, the PIIGS which had a history of fiscal profligacy may have felt the need
to radically change their borrowing patterns in order to be admitted into the Euro area.
After the introduction of the Euro, the traditionally frugal countries may have continued
with conducting sustainable fiscal policies, while the PIIGS countries may have expanded
borrowing because they expected a bailout.

The empirical restriction that the effect of the EMU interventions is the same in the PIIGS
and non-PIIGS countries might therefore represent a misspecification. Consequently, we
subdivide the EU-15/Euro countries into PIIGS and non-PIIGS and observe whether the
policy interventions have had different effects in these two groups of countries, relative to the
control group.

4.1. Descriptive evidence

Figure 2 plots the development of the three measures of public borrowing during the 1975-
2009 period for Portugal, Italy, Ireland, Greece, and Spain. In addition, the EU average
without these countries (referred to in the plots as EU-10) and the non-EU-15 average are
included. As these figures reveal, deficits have declined in the PIIGS countries after the
signing of the Maastricht treaty. Yet, it is not clear that they have declined more in the
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PIIGS than in the remaining EU-15 countries. Similarly, deficits have, on average, increased
after the introduction of the Euro in the PIIGS countries, but it is not obvious that they
increased more than in other EU-15 countries.

4.2. Empirical model

As argued previously, graphical inspection can offer only preliminary evidence. We therefore
re-estimate the models reported in Table 3 after incorporating the possibility of different
responses in PIIGS and the remaining EMU countries into the specification. That is, we
estimate a variant of Model (4) with separate intervention variables for PIIGS countries –
EMU 1992, PIIGS and EMU 1999, PIIGS – and non-PIIGS countries – EMU 1992, Other

and EMU 1999, Other.18 Otherwise, the methodology and control variables remain the
same.19

More specifically, we estimate the following model

dit =αi + γt + xitδ + interventions, PIIGSβPIIGS

+ interventions, OtherβOther + ǫit,
(5)

where dit is again either the primary balance to GDP ratio, net borrowing to GDP ratio, or
the cyclically adjusted net borrowing to GDP ratio. All other variables are also defined as in
Model (4).

4.3. Results

We use model 5 to test hypotheses H1 and H2 for PIIGS and non-PIIGS EU-15 countries
separately. The results reported in Table 4 suggest that the signing of the Maastricht treaty
has significantly reduced deficits in PIIGS countries. The EMU 1992, PIIGS coefficient is
significant for primary deficits and net borrowing. It is insignificant for cyclically adjusted net
borrowing, but the t-statistic is relatively large. These results show that the PIIGS countries
consolidated their budgets relative to the control group in the period before the introduction
of the Euro in order to gain entry into the Euro-zone. The numerical estimates suggest that
the primary deficit to GDP ratio decreased by 4 percentage points because of the Maastricht
criteria once we control for the introduction of the Euro. Similarly, the numerical estimates
for cyclically adjusted and unadjusted net-borrowing as a share of GDP models suggest that

18For example, we constructed the EMU 1992, PIIGS variable by multiplying the original EMU 1992 variable
with a dummy that is 1 for PIIGS and 0 for non-PIIGS countries. Similarly, we constructed the EMU 1992,

Other variable by multiplying the original EMU 1992 with a dummy that is 1 for non-PIIGS countries and 0
else.

19An alternative would be, of course, to analyze the effect of the EMU in each of these countries separately,
i. e. to estimate a separate effect for each country. However, this is infeasible because the deficit data for some
PIIGS countries is missing even after the signing of the Maastricht treaty (notably for Ireland and Greece,
see Figure 2). Therefore, we cannot estimate separate difference-in-difference style effects for all of the PIIGS
countries – even though all are actually included in our regressions – because we have only data for some of
them shortly before or after the introduction of the Euro. This implies that for the comparison of the differences
in the deficits of the PIIGS countries, the respective averages before the interventions are calculated with a
smaller number of countries than the averages after the interventions. Hence, we effectively assume that the
PIIGS countries for which data is missing in the earlier period of our sample are (conditional on the control
variables) similar to those for which we have data available.
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these ratios have decreased by around 2.5 percentage points in the aftermath of the Maastricht
treaty. These findings indicate that the Maastricht treaty had large fiscal effects.

The wealthier member states, on the other hand, did not attempt significant consolidations,
presumably because there was on average no need for them to do so.

Once the Euro had been introduced, the PIIGS relaxed their fiscal policies: the coefficient
for the EMU 1999, PIIGS is significantly positive. The primary deficit to GDP ratio increased
by 3.5 percentage points while the cyclically adjusted and unadjusted net borrowing to GDP
ratio increased by around 1.5 and 2.1 percentage points of GDP.

As the numerical values show, the introduction of the Euro essentially negated the fiscal
improvements the PIIGS countries experienced in the aftermath of the Maastricht treaty. In
particular, the insignificant estimate for the EMU 1992 + 1999, PIIGS variable shows that
the deficits in the post-Euro period were not significantly larger than in the pre-Maastricht
period in the PIIGS countries.

We therefore find evidence in favor of hypotheses H1b and H2b for the subset of PIIGS
countries. The PIIGS consolidated in the aftermath of the Maastricht treaty but went back
to their traditionally unsustainable fiscal policies once the Euro was introduced. This finding
begs the question why the PIIGS thought that this is a reasonable strategy. One explana-
tion is, of course, that policy makers in the PIIGS countries were extremely myopic. This
explanation is in our view unlikely. While such an “après nous le déluge” attitude is a theo-
retical possibility, it is hard to believe that politicians in democratic countries would be both
willing and able to sacrifice the long-term financial stability of their countries for a spending
binge that could last at most a few years. As argued previously, a more reasonable explana-
tion is that they expected some type of bailout, and this expectation resulted in soft budget
constraints.

The good news is, however, that the soft budget constraints caused by the introduction of
the Euro did not incentivize the PIIGS countries to deliberately exploit other EU-15/Euro
member by borrowing more than in the pre-Maastricht period. They admittedly borrowed in
an unsustainable way, but they did not borrow more than in the pre-Maastricht period. The
introduction of the Euro did not create additional incentives to over-borrow; it merely failed
to suppress existing ones.

4.4. Robustness

The conclusions drawn in Section 4.3 rest on regressions that might suffer from a number of
problems. First, the outbreak of the recent financial crisis and the ensuing fiscal stabilization
policies adopted from 2008 onward might drive the findings in the previous section.

Second, Germany and France, the largest EU members, might have faced different incentives
than the remaining EU-15 countries, both after the signing of the Maastricht treaty and the
introduction of the Euro. The inclusion of these two countries in the sample might result in
less informative estimates.

Third, there have been accusations that the official deficit figures of Greece are incorrect
(by now these accusations have effectively been confirmed).20 While we use the most recent
OECD data, it might be possible that the figures are still unreliable. Alternatively, it is
possible that the dire fiscal situation in Greece might be solely responsible for our finding

20See for example Eurostat (2004).

14



that the PIIGS countries increased their borrowing. In other words, Greece might unduly
influence the estimates.

Fourth, while Ireland finds itself currently in a debt crisis, it might have faced different
incentives than the remaining PIIGS countries after the introduction of the Euro. Ireland
did not have a history of fiscal instability, at least not one that is comparable to the other
PIIGS countries. Indeed, it can be argued that the reason for the current fiscal difficulties
of Ireland is not sustained public over-borrowing but fact that the Irish government had to
bail out ailing banks. Figure 2 also suggests that Ireland had at least until 2005 lower deficits
than the average EU-15 country.

Fifth, absolute interest rates might be an inaccurate measure for the cost of borrowing.
Instead, the interest rate spread relative to Germany might be more informative.

Finally, the SGP was reformed because of the breach of its provisions by Germany and
France in 2004. Fiscal incentives in both the PIIGS and non-PIIGS countries might have
therefore differed after 2004.21

To address these concerns, we present in Table 5 the results from a set of robustness checks.
For brevity, we only report the estimates for the EMU intervention variables and omit those
for the covariates.

4.4.1. Exclusion of the post-2007 period

In view of the first concern, we restrict the sample to the period 1975-2007. The results
and thus the conclusions are similar to the baseline estimates. In particular, the EMU 1992,

PIIGS and EMU 1999, PIIGS continue to be significant in the primary deficit regressions,
while the EMU 1992, Other and EMU 1999, Other dummies remain insignificant.

While the EMU 1999, PIIGS dummy is, in contrast to the baseline results, insignificant in
the net borrowing regression, the coefficient continues to display a relatively large t-statistic.

The absolute effect of the introduction of the Euro continues to be insignificant, both in
the PIIGS and the non-PIIGS countries throughout all models. This result suggests, in line
with the baseline findings, that the PIIGS countries only went back to pre-Maastricht levels
of borrowing once the Euro was introduced.

4.4.2. Exclusion of Germany and France

Second, we re-run the regressions after dropping Germany and France from the sample.
This modification of the sample does not result in qualitatively different estimates, however.
In fact, even the numerical estimates are very similar.

That is, the EMU 1992, PIIGS is significant in the primary deficit regression once the EMU

1999, PIIGS is included. The EMU 1999, PIIGS variable is significant as well. Similarly, this
dummy, while not significant, displays large t-statistics when net borrowing and cyclically net
borrowing are specified as dependent variables. In addition, EMU 1992, Other EMU 1999,

Other dummies are consistently insignificant.
Neither the finding that the PIIGS countries reduced their borrowing after the signing of

the Maastricht nor that they increased their borrowing after the introduction of the Euro
changes when these two countries are dropped from the sample.

21Beetsma and Debrun (2007) provide a description and a theoretical assessment of the new SGP.
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4.4.3. Exclusion of Greece

Third, we report regressions after excluding Greece. Once more the findings regarding
the intervention variables hardly change. The only difference in the results compared to the
baseline regressions is that the estimated coefficients are less significant. In particular, the
EMU 1999, PIIGS dummy is, in contrast to the baseline regressions, not significant when
net borrowing is the dependent variable. The t-statistic, however, is reasonably high.

The results, therefore, continue to suggest that the PIIGS countries minus Greece consol-
idated before the introduction of the Euro but started to borrow again once the Euro had
been introduced. The findings in the baseline regressions are consequently not only driven by
Greece.

4.4.4. Exclusion of Ireland

In order to test whether the results are unduly influenced by Ireland, we report replications
of the baseline regressions after excluding Ireland from the sample. We find that exclusion of
Ireland does not change the results significantly.

In particular, the EMU 1992, PIIGS and EMU 1999, PIIGS dummies are significant in
the primary deficit regressions and display the same signs as in the baseline models. They
continue to display the same signs in the regressions with cyclically adjusted and unadjusted
net borrowing as dependent variable. The t-statistics are, however, somewhat lower.

4.4.5. Inclusion of interest rate spread

To test whether the interest rate spread relative to Germany is a better indicator of bor-
rowing costs than the plain interest rates on a country’s government bonds, we redefine the
interest rate variable accordingly in the regressions .

This redefinition produces essentially the same results as the baseline regressions. The EMU

1992, PIIGS and EMU 1999, PIIGS dummies remain significant or almost significant while
the corresponding intervention variables for the other EMU countries remain insignificant. In
addition, the redefined interest rate variable continues to be insignificant.

4.4.6. Inclusion of EMU2004 dummy

To address the concern that the breaking of the deficit criteria by Germany and France in
2004 and the subsequent reform of the SGP might have changed the fiscal incentives in the
Euro-zone, we report the results for regressions where we additionally include intervention
variables for the post-2004 period.

The results continue to suggest that the signing of the Maastricht treaty triggered a reduc-
tion in deficits in the PIIGS-countries and that the introduction of the Euro led to a loosening
of fiscal policy. However, the loosening seems to have been stronger in the post-2004 than
in the 1999-2003 period. The PIIGS countries apparently started to borrow in a particularly
irresponsible way once Germany and France breached the deficit criteria themselves. Never-
theless, we find no evidence that they borrowed more than in the pre-Maastricht period (i. e.
the EMU 1992 + 1999 + 2004, PIIGS variable is insignificant).

5. The future of EMU

In the current debate about the debt crises in several EMU countries, it is often argued
that the EMU, and in particular its culmination in the introduction of the Euro, is to blame
for the fiscal profligacy in some member states because it created bailout expectations and
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thereby led to soft budget constraints. In this paper, we have investigated to what extent
this explanation is an accurate description of the fiscal history of the EMU.

Our results suggest that the EMU interventions had significant effects on public borrowing
in the PIIGS countries while being irrelevant for borrowing in other EMU countries. The
PIIGS consolidated more than other EMU and OECD countries in the period ranging from
the signing of the Maastricht until the introduction of the Euro. However, once the Euro had
been introduced, they loosened their fiscal policies. In particular, after Germany and France
breached the SGP in 2004, the PIIGS countries increased their borrowing noticeably. But at
no point after the introduction of the Euro did the PIIGS countries borrow significantly more
than in the pre-Maastricht period. This suggests that they did not perceive the introduction
of the Euro as an opportunity to expand their expenditures at the cost of the other members;
they merely reverted to their traditional way of conducting fiscal policy.

Going back to pre-Maastricht deficit levels must have appeared at that time as an un-
sustainable policy given the official position in the Euro-area that there would never be a
monetary or a fiscal bailout. But why, then, would the PIIGS countries revert to their tra-
ditional patterns of fiscal policy given its apparent unsustainability? The most convincing
explanation is that the PIIGS countries believed the commitment to a no-bailout policy was
not credible. The PIIGS countries expected that they would get either a monetary or a fis-
cal bailout once levels of debt became unsustainable because the wealthier countries would
have already committed too much to the European Project. And according to our estimation
results, this expectation was bolstered once Germany and France themselves breached the
deficit criteria without facing real consequences.

In this sense, the introduction of the Euro led to soft budget constraints in the PIIGS
countries and shares some of the blame for the recent debt crises. But that the introduction
of the Euro did not result in higher borrowing in the PIIGS countries relative to the pre-
Maastricht period also suggests that it is not the idea of a common currency in itself that is
to blame for the recent crises. The Euro did not create additional incentives to over-borrow.
But the measures that were put in place to prevent the fiscally weak countries from returning
to unsustainable fiscal policies – the Maastricht criteria and the stipulations of the SGP –
have proved ineffective.

One straightforward implication of our results is that providing additional fiscal resources to
EU institutions or introducing an European intergovernmental transfer mechanism that chan-
nels resources from wealthier to poorer states is not a reasonable strategy to avoid sovereign
debt crises in the future. Once European institutions receive independent resources or a
formal transfer scheme is introduced, the feasibility and thus the likelihood of a bailout in-
creases from the perspective of all countries that might consider expanding their liabilities.
Even though we find that the PIIGS countries did not borrow more than in the pre-Maastricht
period, our findings suggest that they operated under soft budget constraints. These soft bud-
get constraints could still result in (even more) excessive borrowing if a fiscally strengthened
EU emerges as a potential lender of last resort.

On the other hand, our results do not suggest that a common currency must necessarily
result in unsustainable fiscal policies. Calls for its abandonment or for the expulsion of some
countries from the Euro-area are too extreme. What our results suggest is that the provisions
in the SGP were insufficient to prevent some EU countries from returning to deficit-prone
fiscal policies. The PIIGS could not resist to return to their traditional fiscal policies after
the Euro had been introduced because they expected a bailout if they should come to find
themselves in a debt crisis.
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The obvious way to prevent debt crises in the future is therefore to make budget constraints
hard again. But this is, of course, easier said than done. We know by now that no-bailout
commitments are not effective in the EU: they are simply not credible. Any doubts in this
regard were dispelled by the bailouts of Greece, Ireland, and Portugal. A reasonable yet
politically more difficult alternative to prevent debt crises in the future is to provide EU-
institutions with the authority to scrutinize and, if necessary, to police the fiscal policy of
member states. An independent EU-level authority could be created with the power to
intervene and rewrite national budgets in cases where this independent authority determines
that a budget is unsustainable (Schuknecht et al., 2011).

Administrative instead of fiscal centralization should consequently be the response to the
current debt crises. Even though the current crises may be the best of times to pursue such
necessary reforms to the institutional structure of the EU, it will be difficult to convince
member states to submit to central control of their national budgets. In addition, such
reforms are bound to raise questions of democratic legitimacy. Nevertheless, European policy
makers may prefer to face such questions than to face an EU stuck in perpetual crisis.
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Table 1: Definitions, Data Sources, and Summary Statistics

Variable Variance Mean SD Min Max Obs. Description Source

Primary deficit overall -0.200 3.537 -16.190 14.005 724 Primary deficit, as a percentage of GDP OECD Economic Outlook

between 1.819 -4.665 4.612 26 No. 89

within 3.108 -11.725 14.821 27.846

Net borrowing overall 2.134 4.444 -19.087 16.008 725 Government net lending, as a percentage OECD Economic Outlook

between 3.072 -6.299 7.182 26 of GDP No. 89

within 3.212 -10.654 15.470 27.885

Cyclically adj. overall 2.340 3.514 -8.530 15.143 710 Cyclically adjusted government net OECD Economic Outlook

net borrowing between 2.447 -2.686 6.918 26 lending, as a percentage of potential GDP No. 89

within 2.589 -4.301 15.721 27.308

EMU 1992 overall 0.354 0.479 0 1 725 Dummy variable, 1 for EU-12 country if Own collection

between 0.352 0 1 26 Year ≥ 1992, 1 for Austria, Finland, and

within 0.361 -0.593 0.926 27.885 Sweden if Year ≥ 1995, 0 else

EMU 1999 overall 0.178 0.383 0 1 725 Dummy variable, 1 from 1999 onward for the Own collection

between 0.223 0 0.579 26 11 EU countries that introduced the Euro in

within 0.324 -0.401 0.864 27.885 1999; for Greece, 1 from 2001 onward; 0 else

Openness overall 74.182 44.234 16.012 324.342 725 Exports plus imports divided by GDP, OECD Macro Trade

between 47.415 21.956 246.503 26 current prices Indicators

within 13.602 11.009 152.022 27.885

Dependency ratio overall 33.366 1.970 27.433 42.040 725 Share of population < 15 and > 64 OECD Population and

between 1.412 30.156 35.574 26 Labour Force Statistics

within 1.472 28.860 43.466 27.885 Database

Inflation rate overall 5.078 6.416 -4.480 83.950 725 Growth rate of CPI OECD Key Short-Term

between 3.053 1.543 16.637 26 Economic Indicators

within 5.691 -10.006 72.391 27.885 Database

GDP growth overall 2.121 2.621 -9.039 11.027 725 Growth rate of GDP per capita in US$ OECD GDP Database

between 1.084 1.197 5.819 26 (log differences), constant prices and PPPs

within 2.405 -10.304 8.088 27.885



Unemployment rate overall 6.684 3.435 1.066 19.931 725 Unemployment rate OECD Economic Outlook

between 2.837 2.835 14.107 26 No. 89

within 2.168 -0.810 16.184 27.885

Interest rate overall 7.587 4.313 0 29.742 725 Long-term interest rate on government OECD Economic Outlook

between 2.179 2.289 12.277 26 bonds No. 89

within 3.845 -1.252 25.051 27.885

Government ideology overall 1.957 0.931 1 3 725 Index variable for party of chief executive, Beck et al. (2001),

between 0.473 1 3 26 1= right-wing, 2= centrist, 3 = left-wing Teorell et al. (2010)

within 0.807 0.369 3.836 27.885

Government overall 0.274 0.262 0 0.828 725 Probability that two randomly chosen Beck et al. (2001)

fragmentation between 0.206 0 0.716 26 government officials will be from different Teorell et al. (2010)

within 0.153 -0.125 0.953 27.885 parties

EMU 2004 overall 0.098 0.297 0 1 725 Dummy variable, 1 for the 12 EU-15 Own collection

between 0.125 0 0.357 26 countries from 2004 onward that

within 0.275 -0.259 0.927 27.885 introduced Euro, 0 else

Interest rate spread overall 1.449 3.576 -10.242 21.650 725 Spread of domestic long-term interest rate Own calculation based on

between 1.910 -2.602 6.370 26 on government bonds to long-term interest OECD Economic Outlook

within 3.098 -10.561 16.729 27.885 rate on German government bonds No. 89
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Table 2: Included countries and their treatments

Country name Maastricht treaty (EMU 1992 ) Introduction of the Euro (EMU 1999 )

Australia
Austria × ×
Belgium × ×
Czech Republic
Denmark ×
Finland × ×
France × ×
Germany × ×
Greece × ×
Spain × ×
Sweden ×
United Kingdom ×
Canada
Japan
Korea, Republic of
Luxembourg × ×
Netherlands × ×
New Zealand
Norway
Poland
Portugal × ×
Hungary
Iceland
Ireland × ×
Italy × ×
United States
1 This table lists all countries that are included in at least one of the estimated models
2 Countries that have signed the Maastricht treaty in 1992 and the former EFTA countries that entered the EU in 1995
(Austria, Sweden, Finland) are indicated with EMU 1992, countries that have introduced the Euro in 1999 or, in the
case of Greece in 2001, are indicated with EMU 1999
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Table 3: Impact of EMU on deficits, difference-in-difference estimations, 1975-
2009

Primary deficit Net borrowing Cyclically adj. net borrowing

(I) (II) (I) (II) (I) (II)
b/t b/t b/t b/t b/t b/t

EMU (1992) -0.608 -0.945 -0.196 -0.459 -0.585 -0.778
(-0.478) (-0.757) (-0.162) (-0.401) (-0.533) (-0.751)

EMU (1999) 1.110 0.862 0.627
(1.315) (0.959) (0.790)

Openness -0.012 -0.019 0.008 0.002 -0.010 -0.015
(-0.450) (-0.778) (0.314) (0.099) (-0.613) (-0.849)

Dependency ratio -0.059 -0.077 -0.011 -0.025 -0.088 -0.099
(-0.318) (-0.403) (-0.063) (-0.140) (-0.456) (-0.506)

Inflation rate -0.038 -0.038 -0.032 -0.032 -0.010 -0.009
(-1.165) (-1.115) (-1.217) (-1.218) (-0.382) (-0.356)

GDP growth -0.193* -0.177* -0.156 -0.144 -0.008 0.001
(-1.960) (-1.910) (-1.623) (-1.544) (-0.082) (0.007)

Unemployment rate 0.338** 0.352** 0.484*** 0.495*** 0.308*** 0.316***
(2.603) (2.729) (4.144) (4.249) (3.083) (3.131)

Interest rate -0.011 0.001 0.034 0.043 0.037 0.043
(-0.146) (0.021) (0.580) (0.766) (0.564) (0.650)

Government ideology 0.135 0.159 0.145 0.163 0.124 0.134
(0.687) (0.813) (0.639) (0.723) (0.616) (0.671)

Government fragmentation -0.882 -0.687 -0.203 -0.050 -0.028 0.087
(-0.594) (-0.471) (-0.128) (-0.032) (-0.022) (0.068)

Year dummies Yes Yes Yes Yes Yes Yes

EMU 1992+1999 (p-value) 0.166
(0.912)

0.404
(0.795)

-0.150
(0.913)

N 724 724 725 725 710 710
Countries 26 26 26 26 26 26
RMSE 2.560 2.550 2.467 2.462 2.204 2.201
R2 0.262 0.250 0.304 0.312 0.206 0.203

a The dependent variables are: (i) Primary deficit to GDP ratio, (ii) Net-borrowing to GDP ratio, (iii) Cyclically
adjusted net-borrowing to GDP ratio.

b EMU (1992) is a dummy variable that is 1 for all signatories of the Maastricht treaty after 1992 and before 1999,
and else 0; EMU (1999) is a dummy variable that is 1 for all countries that have introduced the Euro after 1999
with the exception of Greece; for Greece, this variable is 1 from 2001 onwards. EMU 1992 tests whether borrowing
was affected by the signing of the Maastricht treaty relative to the pre-Maastricht period, EMU 1999 test whether
borrowing was larger in the post-Euro period relative to the post-Maastricht-pre-Euro period, EMU 1992+1999 tests
whether the introduction of the Euro has affected borrowing relative to the pre-Maastricht period (i. e. whether
βEMU 1992 + βEMU 1999 6= 0).

c Stars indicate significance levels at 10%(*), 5%(**) and 1%(***).
d t-statistics in parentheses.
e Standard errors are clustered at the country level.
f When data was missing for Germany before unification, we used the values for the western part.
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Table 4: Impact of EMU on deficits, difference-in-difference estimations (PIIGS
and other EMU countries), 1975-2009

Primary deficit Net borrowing Cyclically adj. net borrowing

(I) (II) (I) (II) (I) (II)
b/t b/t b/t b/t b/t b/t

EMU (1992), PIIGS -2.719 -4.275** -1.620 -2.563* -1.874 -2.552
(-1.424) (-2.358) (-0.964) (-1.740) (-1.098) (-1.629)

EMU (1992), Other -0.079 0.012 0.168 0.107 -0.258 -0.317
(-0.061) (0.009) (0.127) (0.085) (-0.220) (-0.285)

EMU (1999), PIIGS 3.511*** 2.071* 1.500
(2.933) (1.738) (1.388)

EMU (1999), Other 0.190 0.488 0.398
(0.228) (0.477) (0.434)

Openness -0.011 -0.013 0.008 0.005 -0.010 -0.013
(-0.404) (-0.516) (0.349) (0.225) (-0.547) (-0.716)

Dependency ratio -0.157 -0.140 -0.077 -0.079 -0.145 -0.148
(-0.778) (-0.683) (-0.385) (-0.381) (-0.660) (-0.656)

Inflation rate -0.061 -0.048 -0.047 -0.042 -0.023 -0.019
(-1.573) (-1.165) (-1.537) (-1.285) (-0.791) (-0.602)

GDP growth -0.229** -0.194** -0.180* -0.159* -0.033 -0.018
(-2.454) (-2.527) (-1.946) (-1.945) (-0.361) (-0.208)

Unemployment rate 0.329** 0.381*** 0.477*** 0.506*** 0.298*** 0.320***
(2.535) (3.324) (4.073) (4.492) (2.942) (3.171)

Interest rate -0.068 -0.015 -0.004 0.023 0.002 0.021
(-0.817) (-0.180) (-0.067) (0.328) (0.030) (0.263)

Government ideology 0.086 0.119 0.112 0.134 0.092 0.106
(0.466) (0.660) (0.537) (0.634) (0.493) (0.563)

Government fragmentation -1.320 -0.844 -0.501 -0.219 -0.290 -0.079
(-1.055) (-0.704) (-0.384) (-0.175) (-0.291) (-0.082)

Year dummies Yes Yes Yes Yes Yes Yes

EMU 1992 + 1999, PIIGS
(p-value)

-0.764
(0.729)

-0.492
(0.813)

-1.052
(0.604)

EMU 1992 + 1999, Other
(p-value)

0.202
(0.894)

0.595
(0.732)

0.081
(0.958)

N 724 724 725 725 710 710
Countries 26 26 26 26 26 26
RMSE 2.535 2.485 2.457 2.442 2.194 2.186
R2 0.280 0.287 0.281 0.292 0.174 0.179

a The dependent variables are: (i) Primary deficit to GDP ratio, (ii) Net-borrowing to GDP ratio, (iii) Cyclically
adjusted net-borrowing to GDP ratio.

b EMU (1992) is a dummy variable that is 1 for all signatories of the Maastricht treaty after 1992 and before 1999,
and else 0; EMU (1999) is a dummy variable that is 1 for all countries that have introduced the Euro after 1999
with the exception of Greece; for Greece, this variable is 1 from 2001 onwards. EMU 1992 tests whether borrowing
was affected by the signing of the Maastricht treaty relative to the pre-Maastricht period, EMU 1999 test whether
borrowing was larger in the post-Euro period relative to the post-Maastricht-pre-Euro period, EMU 1992 + 1999
tests whether the introduction of the Euro has affected borrowing relative to the pre-Maastricht period (i. e. whether
βEMU 1992 + βEMU 1999 6= 0).

c Separate estimates are provided for the EMU (1992) and EMU (1999) variables for PIIGS (Portugal, Italy, Ireland,
Greece, Spain) and non-PIIGS EU 15 countries.

d Stars indicate significance levels at 10%(*), 5%(**) and 1%(***).
e t-statistics in parentheses.
f Standard errors are clustered at the country level.
g Whenever data was missing for Germany before unification, we used the values for the western part.



Table 5: Robustness checks, impact of EMU on deficits, difference-in-difference
estimations

Primary deficit Net borrowing Cyclically adj. net borrowing

Exclusion of the post-

2007 period

EMU (1992), PIIGS -2.817 -4.061** -1.580 -2.282 -1.762 -2.246

(-1.487) (-2.221) (-0.978) (-1.572) (-1.040) (-1.430)

EMU (1992), Other -0.231 -0.157 0.061 -0.003 -0.258 -0.313

(-0.177) (-0.125) (0.048) (-0.003) (-0.220) (-0.290)

EMU (1999), PIIGS 3.208*** 1.758 1.228

(2.882) (1.667) (1.266)

EMU (1999), Other 0.219 0.497 0.374

(0.250) (0.493) (0.419)

EMU 1992 + 1999, PIIGS
(p-value)

-0.854
(0.696)

-0.524
(0.794)

-1.018
(0.615)

EMU 1992 + 1999, Other
(p-value)

0.062
(0.970)

0.494
(0.781)

0.061
(0.970)

N 675 675 676 676 661 661

Countries 26 26 26 26 26 26

Exclusion of Germany

and France

EMU (1992), PIIGS -2.648 -4.194** -1.500 -2.407 -1.748 -2.388

(-1.381) (-2.309) (-0.904) (-1.638) (-1.027) (-1.516)

EMU (1992), Other -0.145 -0.006 -0.102 0.031 -0.533 -0.453

(-0.108) (-0.004) (-0.075) (0.023) (-0.442) (-0.383)

EMU (1999), PIIGS 3.515*** 2.076* 1.480

(2.900) (1.730) (1.349)

EMU (1999), Other 0.078 -0.144 -0.055

(0.085) (-0.137) (-0.054)

EMU 1992 + 1999, PIIGS
(p-value)

-0.679
(0.759)

-0.331
(0.873)

-0.908
(0.655)

EMU 1992 + 1999, Other
(p-value)

0.072
(0.962)

-0.113
(0.948)

-0.507
(0.749)

N 674 674 675 675 660 660

Countries 24 24 24 24 24 24

Exclusion of Greece

EMU (1992), PIIGS -2.609 -4.115** -1.598 -2.472 -1.862 -2.428

(-1.362) (-2.251) (-0.956) (-1.693) (-1.098) (-1.556)

EMU (1992), Other -0.059 0.009 0.167 0.099 -0.259 -0.318

(-0.046) (0.007) (0.126) (0.079) (-0.219) (-0.284)

EMU (1999), PIIGS 3.282** 1.860 1.212

(2.543) (1.414) (1.024)

EMU (1999), Other 0.184 0.460 0.344

(0.218) (0.444) (0.370)
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EMU 1992 + 1999, PIIGS
(p-value)

-0.833
(0.707)

-0.613
(0.771)

-1.215
(0.551)

EMU 1992 + 1999, Other
(p-value)

0.193
(0.900)

0.559
(0.750)

0.026
(0.986)

N 710 710 711 711 696 696

Countries 25 25 25 25 25 25

Exclusion of Ireland

EMU (1992), PIIGS -2.844 -4.191** -1.504 -2.138 -1.669 -2.022

(-1.424) (-2.148) (-0.817) (-1.391) (-0.888) (-1.217)

EMU (1992), Other -0.058 -0.045 0.159 0.046 -0.272 -0.378

(-0.046) (-0.035) (0.122) (0.037) (-0.236) (-0.342)

EMU (1999), PIIGS 2.732** 1.242 0.678

(2.641) (1.198) (0.814)

EMU (1999), Other 0.322 0.547 0.450

(0.390) (0.546) (0.496)

EMU 1992 + 1999, PIIGS
(p-value)

-1.459
(0.489)

-0.897
(0.685)

-1.344
(0.533)

EMU 1992 + 1999, Other
(p-value)

0.277
(0.849)

0.594
(0.726)

0.072
(0.962)

N 710 710 711 711 696 696

Countries 25 25 25 25 25 25

Inclusion of interest

rate spread

EMU (1992), PIIGS -2.792 -4.329** -1.651 -2.585* -1.914 -2.581

(-1.467) (-2.396) (-0.975) (-1.742) (-1.117) (-1.641)

EMU (1992), Other -0.088 -0.004 0.162 0.098 -0.266 -0.328

(-0.068) (-0.003) (0.122) (0.078) (-0.227) (-0.295)

EMU (1999), PIIGS 3.482*** 2.058* 1.483

(2.919) (1.725) (1.375)

EMU (1999), Other 0.197 0.493 0.404

(0.236) (0.482) (0.441)

Interest rate spread -0.075 -0.023 -0.008 0.019 -0.003 0.016

(-0.911) (-0.279) (-0.122) (0.273) (-0.037) (0.201)

EMU 1992 + 1999, PIIGS
(p-value)

-0.847
(0.699)

-0.554
(0.790)

-1.125
(0.575)

EMU 1992 + 1999, Other
(p-value)

0.194
(0.899)

0.587
(0.736)

0.073
(0.962)

N 724 724 725 725 710 710

Countries 26 26 26 26 26 26

Inclusion of EMU2004

dummy

EMU (1992), PIIGS -4.298** -2.588* -2.563

(-2.365) (-1.755) (-1.631)

EMU (1992), Other 0.008 0.100 -0.321
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(0.007) (0.079) (-0.287)

EMU (1999), PIIGS 2.566*** 1.139 1.025

(2.880) (1.222) (1.126)

EMU (1999), Other -0.392 0.030 0.232

(-0.488) (0.031) (0.266)

EMU (2004), PIIGS 1.738* 1.705* 0.861

(1.722) (1.713) (0.966)

EMU (2004), Other 1.090 0.841 0.287

(1.615) (1.275) (0.456)

EMU 1992 + 1999 + 2004,
PIIGS (p-value)

0.006
(0.998)

0.255
(0.907)

-0.678
(0.736)

EMU 1992 + 1999 + 2004,
Other (p-value)

0.706
(0.654)

0.970
(0.600)

0.197
(0.900)

N 724 725 710

Countries 26 26 26

a Results from several robustness checks are provided: (i) where the sample is restricted to years before 2008, i. e.
the start of the recent financial crisis; (ii) where France and Germany as the largest EU countries are omitted; (iii)
where Greece is dropped from the sample; (iv) where Ireland is dropped from the sample; (v) where interest rates
are defined relative to Germany; (vi) where an additional intervention variable for the post-2004 period is included.

b The dependent variables are: (i) primary balance to GDP ratio, (ii) net-borrowing to GDP ratio, cyclically adjusted
net-borrowing to GDP ratio.

c EMU (1992) is a dummy variable that is 1 for all signatories of the Maastricht treaty after 1992, and else 0; EMU
(1999) is a dummy variable that is 1 for all countries that have introduced the Euro after 1999 with the exception
of Greece; for Greece, this variable is 1 from 2001 onwards.

d Separate estimates are provided for the EMU (1992) and EMU (1999) variables for PIIGS (Portugal, Italy, Ireland,
Greece, Spain) and non-PIIGS EU 15 countries.

e Stars indicate significance levels at 10%(*), 5%(**) and 1%(***).
f t-statistics in parentheses.
g Standard errors are clustered at the country level.
h Whenever data was missing for Germany before unification, we used the values for the western part.
i Control variables as in Table 3 and 4, results are omitted.
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Figure 1: Development of deficit variables in EU-15 and non-EU-15 countries
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Figure 2: Development of deficit variables in PIIGS countries
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