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Abstract
Following the European Debt Crisis, there was a significant push for greater fiscal 
discipline across the EU member states. This began with the revitalization of the 
Stability and Growth Pact in 2011 and continued with the adoption of the Fiscal 
Stability Treaty of 2013. The measures were designed to maintain or achieve both 
government debt-to-GDP ratios of below 60% and government budget deficits of 
below 3%. This paper investigates whether the fiscal discipline measures had an 
impact on the relationship between fiscal and current account balances. Using the 
synthetic control method, we examine current account balances in each EU mem-
ber state that implemented the fiscal provisions in the treaty (Title III), compared 
to a synthetic counterfactual economy. We find that countries most impacted by the 
European Debt Crisis experienced the greatest improvement in their current account 
deficits from the fiscal discipline measures. Several other EU member states also 
experienced stabilization in their current account balances compared to their syn-
thetic counterfactuals.
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1  Introduction

In the aftermath of the European Debt Crisis, several measures were adopted to 
reform and unify fiscal policy across the European Union (EU). Notably, starting 
with the revival of the Stability and Growth Pact (SGP) in 2011 and continuing with 
the adoption of the Fiscal Stability Treaty in 2013, the measures aimed to ensure 
greater fiscal unity and transparency across EU member states. They were designed 
to maintain or achieve both government debt-to-GDP ratios of below 60% and gov-
ernment budget deficits of no more than 3% of GDP.

The revived commitment to fiscal discipline and policy coordination across the 
EU member states after the European Debt Crisis may have important implications 
for current account imbalances in the region. According to the twin deficits hypoth-
esis, there is a causal link between a country’s government budget balance and its 
current account balance. Various studies have investigated the linkages between fis-
cal and current account balances across advanced and emerging economies, find-
ing that improvement (deterioration) in fiscal balances corresponds to improvement 
(deterioration) in current account balances as well (Abbas et al. 2011; Vansteenkiste 
and Nickel 2008).

The research presented in this paper aims to contribute to the literature by exam-
ining what effect the reformed policies on fiscal discipline in Europe may have on 
the relationship between fiscal and current account balances across EU member 
states. Specifically, we assess whether the adoption of fiscal discipline commitments 
through the Stability and Growth Pact, and eventually through the fiscal provisions 
of Title III in the Fiscal Stability Treaty, has an effect on current account balances 
in the participating countries. We expect the fiscal measures taken in Europe to have 
a limiting effect on budget deficits of member countries thereby leading to smaller 
current account deficits. We use the synthetic control method and construct a coun-
terfactual economy from a donor pool for each country to test whether the current 
account balance would have been different if the fiscal restrictions were not in place, 
while implicitly controlling for other factors. Using the synthetic control method has 
been found to provide substantial advantages in empirical modeling for out-of-sam-
ple predictions and analysis (Abadie 2021a).1 For example, with this method, we 
are able to model the current account balances from 2012 to 2019 for a country that 
implemented fiscal discipline measures, such as Finland, based on characteristics 
that determine current account balances to create a “counterfactual Finland”, where 
the balances before the policy change match up very closely. We can then compare 
the current account balances of the “counterfactual Finland”, which represents the 
case if the fiscal discipline measures were not adopted, to the actual current account 
balances after the adoption and implementation of the measures. By comparing the 
current account balances from the actual data and the counterfactual estimation, 
we can determine whether the fiscal discipline measures impacted current account 
balances.

1  Athey and Imbens (2017) have called the synthetic control method “arguably the most important inno-
vation in the policy evaluation literature in the last 15 years.”.
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We find a significant impact of the fiscal discipline measures on current account 
balances in countries that were most affected by the European Debt Crisis. Spe-
cifically, Greece, Italy, Portugal, and Spain all experience improvement and stabi-
lization of their current account balances upon commitment to the fiscal discipline 
measures compared to the synthetic counterfactual estimates. Several other EU 
countries experience a stabilization in their current account balances as well after 
the start of these measures, including Bulgaria, Estonia, Latvia, Lithuania, Luxem-
bourg, Romania, and Slovakia. Moreover, the impact of the more stringent rules in 
the 2011 reforms of the Stability and Growth Pact had a more significant effect on 
current account balance improvement than the eventual adoption, ratification, and 
implementation of Title III of the Fiscal Stability Treaty. This signifies the success 
of the early measures of fiscal discipline enacted in 2011, which ultimately led to the 
2013 Fiscal Stability Treaty.

The remainder of the paper is structured as follows. “Section 2” presents a review 
of the literature on linkages between fiscal and current account balances, current 
account imbalances in Europe, and the European fiscal discipline efforts. “Sec-
tion 3” presents the methodology, and “Section 4” the empirical results. “Section 5” 
concludes the study.

2 � Literature review

2.1 � European fiscal policy coordination

At the start of the European Monetary Union (EMU) in 1999, there was a consol-
idated effort to coordinate fiscal policy by bringing down public debt ratios and 
improving fiscal deficits. Once the euro had been introduced, these efforts dimin-
ished, fiscal policies were relaxed, and lower interest rates fueled increases in pri-
mary spending. As the 2008–2009 Global Financial Crisis spread across Europe, 
there was further deterioration of public finances across the euro area (Schukne-
cht et al. 2011). Furthermore, the sovereign debt crisis that beset the euro area in 
2010 was a symptom of the failure to coordinate fiscal policy measures among 
member countries. The spillover effects of the financial and economic crisis of 
2009 added to the existing fiscal disparities in several member states.

The drastic deterioration in fiscal balances in individual countries risked under-
mining stability, growth, and employment across the EU.

The EU-wide Stability and Growth Pact (SGP) was first agreed to in 1997 to 
strengthen the monitoring and coordination of national fiscal and economic poli-
cies. The goal was to enforce deficit and debt limits established by the Maastricht 
Treaty. However, there were several instances where the terms of the agreement 
were breached by Greece, Portugal, Italy, France, and Germany when fiscal deficits 
exceeded the 3% threshold. The enforcement of the initial SGP was lenient, with 
lengthy extensions granted to the excessive deficit procedures and limited adjust-
ment efforts required of member states (Schuknecht et al. 2011).
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After the fallout of the European Debt Crisis in 2010, there was an effort to 
resurrect the SGP, by making it more comprehensive and predictable. The new 
laws included regulation on public accounting systems covering all areas of 
income and expenditure; requirements to make fiscal data publicly available; 
ensuring fiscal planning is based on the most accurate macroeconomic and budg-
etary forecasts available; specific fiscal rules to ensure government budgets align 
with European rules; establishing a credible and effective medium-term budget-
ary framework; and ensuring consistency and coordination of all accounting rules 
and procedures.2 These rules have been termed the “Six Pack”. The 2011 SGP 
reforms included enhancements to the EU’s governance rules. The monitoring of 
budgetary and economic policies was organized under the European Semester, 
which provides a framework for the coordination of economic policies across the 
EU. Most importantly, an automatic procedure for imposing penalties for viola-
tions was introduced. This made the SGP of 2011 more stringent than the original 
version.

The Stability and Growth Pact criteria apply to both euro area and non-euro area 
member states and require, as mentioned earlier, the fiscal budget deficit to not 
exceed 3% of GDP, and the debt-to-GDP ratios to remain below 60%. These cri-
teria are part of the Medium-Term Budgetary Objective (MTO), which originally 
required all EU member states to aim at meeting these minimum standards in the 
medium term. If a country does not reach the MTO, it is required to implement 
annual improvements for its structural balance in the subsequent years.

In 2012, the Fiscal Stability Treaty was introduced as a stricter version of the 
2011 Stability and Growth Pact. It was implemented starting January 2013 for 16 
member states, with others beginning implementation in 2015. The Fiscal Stabil-
ity Treaty has three titles (III–V) which establish rules regarding fiscal discipline, 
coordination, and governance. Of these, Title III sets out the specific limitations on 
debt and deficit ratios in the member countries, the details of which are presented in 
Table 1.3

Title III, also known as the Fiscal Compact, binds the euro area member states 
plus Bulgaria, Denmark, and Romania to specific fiscal discipline rules and meas-
ures. National budgets must be in balance or surplus, and an automatic correction 
mechanism must be in place to correct potential deviations in the budget. Fiscal sur-
veillance by an independent monitoring institution is required. The requirements on 
fiscal budget balances and debt ratios mirror those established in the SGP. However, 
the treaty also contains strict rules on breach or noncompliance of the fiscal criteria, 
requiring states to rectify the issue and show sufficient annual progress toward the 
debt and deficit limits (European Commission 2012).

2  According to the European Commission and EU Legislation.
3  Title IV establishes rules on economic policy coordination and convergence, specifically around com-
petitiveness, employment, fiscal sustainability, and financial stability and coordination. Title V outlines 
the governance provisions which require the heads of state of euro-area countries, the President of the 
European Commission, and the President of the European Central Bank to meet twice yearly to discuss 
competitiveness and governance issues of the euro area (European Council 2012).
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2.2 � Current account imbalances in Europe

Recent literature on current account imbalances in Europe focuses primarily on the 
imbalances within the European Monetary Union that arose prior to the 2008–2009 
Global Financial Crisis and contributed to the subsequent sovereign debt crisis in 
Europe. These imbalances, with large, persistent deficits in the southern economies 
and large, persistent surpluses in the northern economies, have been viewed as a 
major symptom of the problems of incomplete coordination in financial regulation 
and fiscal policy within the monetary union (Eichengreen 2010).

Table 1   Title III—Fiscal Stability Treaty

Treaty on Stability, Coordination and Governance in the Economic and Monetary Union, European 
Union Commission Decision 12/12/2011

Balanced budget rule General government budgets shall be”balanced” or in surplus. 
The treaty defines a balanced budget as a general budget defi-
cit not exceeding 3.0% of the gross domestic product (GDP) 
and a structural deficit not exceeding a country-specific 
medium-term budgetary objective (MTO) which at most can 
be set to 0.5% of GDP for states with a debt-to-GDP ratio 
exceeding 60%—or at most 1.0% of GDP for states with debt 
levels within the 60% limit

Debt brake rule Member states whose government debt-to-GDP ratio exceeds 
the 60% reference level in the latest recorded fiscal year shall 
reduce it at an average rate of at least 1/20 (5%) per year of 
the exceeded percentage points, where the calculated average 
period shall be either the 3-year period covering the latest 
fiscal year and forecasts for the current and next year, or the 
latest 3 fiscal years

Automatic correction mechanism If it becomes clear that the fiscal reality does not comply with 
the “balanced budget rule”, which is the case when a “signifi-
cant deviation” is observed from the MTO or the adjustment 
path towards it, then an automatic correction mechanism 
should be triggered

Economic partnership programs Member states having an excessive deficit procedure (EDP) 
opened up after the treaty enters into force shall submit to 
the Commission and the Council an Economic Partnership 
Programme (EPP) for endorsement, detailing the necessary 
structural reforms to ensure an effective and durable correc-
tion of their excessive deficit

Debt issuance coordination For the purpose of better coordinating the planning of national 
debt issuance between member states, each state shall submit 
its public debt issuance plans in advance to the European 
Commission and Council of the EU

Commitment to EDP recommendations This provision only applies to euro-area states, which shall be 
committed when meeting in the council format, always to 
support approval of the EDP-related proposals

EFC in domestic law The balanced budget rule and automatic correction mechanism 
shall be embedded in the national legal system of each state 
at the statutory level or higher, no later than 12 months after 
the treaty entered into force for the state
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One of the contributing factors to the imbalances across the European Monetary 
Union countries was the decrease in private savings relative to investment in coun-
tries that were poorer and less developed. Greater access to financial markets and 
increased growth prospects upon entering the EMU were primarily responsible 
for these increased imbalances. Blanchard and Giavazzi (2002) show that savings 
investment correlations fell both immediately before and at the time of the intro-
duction of the euro due to the financial integration that occurred with the adop-
tion of the single currency. Moreover, current account imbalances across the EMU 
were fueled by capital flows from more advanced, capital-rich member countries to 
the less advanced, capital-scarce member countries. Both Schmitz and von Hagen 
(2011) and Lane (2010) provide additional evidence to support the “good” imbal-
ances of capital and investment flowing into the lower income-per-capita countries 
from higher income-per-capita countries after the introduction of the euro. However, 
the “good” imbalances turned out to be not so great, as countries with the largest 
domestic distortions attracted the most intra-EMU capital, leading to asset booms, 
excessive budget deficits, and unrealistic expectations of future growth (Berger and 
Nitsch 2010; Zemanek et al. 2009).

Similar to Blanchard and Giavazzi (2002), Hope (2016) finds that the introduc-
tion of the euro was responsible for divergence in current account balances across 
the euro area leading up to the European Debt Crisis. The current account imbal-
ances across the euro area saw growing deficits in the lower income-per-capita 
southern economies (and Ireland) and growing surpluses in the higher income-per-
capita northern economies. In the fallout of the Global Financial Crisis, investors 
were hesitant to lend to the indebted southern euro-area economies, which were run-
ning large current account deficits. With the lack of a credible lender of last resort 
and the lack of a banking union, the EMU got pushed into a sovereign debt crisis 
(DeGrauwe 2013; Iversen et al. 2016; Moro 2014). Moreover, countries that ran the 
greatest current account deficits—Italy, Ireland, Spain, Greece, and Portugal were 
the ones most deeply affected by the sovereign debt crisis (Brancaccio 2012; Carlin 
2013).

Other factors driving current account imbalances in the euro area include declin-
ing export competition and asymmetric trade developments vis-a-vis non-EU coun-
tries (Chen et al. 2013). The growing deficits in the euro area against the rest of the 
world were financed primarily through cheap intra-EMU capital flows, which con-
tributed to the growth of these imbalances over time.

2.3 � Fiscal and current account balances

Bringing fiscal and current account imbalances together, Eichengreen (2010) argues 
that one potential factor driving “bad [current account] imbalances” is “excessive 
budget deficits” in individual member states together with a lack of EU-wide fis-
cal policy coordination. Our emphasis is on the effects of fiscal policy coordination 
on the relationship between the fiscal and current account balances, which has long 
been of interest to policymakers and academics alike. There have been numerous 
studies examining the linkage between these two variables to test the “twin deficits” 
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hypothesis, which suggests a causal link between the government budget balance 
and the current account balance in an economy. Therefore, we make the simplifying 
assumption that changes in government consumption or taxation will yield changes 
in the fiscal balance, and we analyze the impact on the current account balance 
through that channel. Although imperfect, it allows for the analysis of the fiscal pol-
icy coordination across the participating EU members and the subsequent potential 
impact on current account balances. We recognize that this simplification may not 
fully reflect changes in tax policy or shifts in government consumption spending, 
which may not impact the fiscal balance but may affect the current account, such 
as a VAT tax or substitution of domestic goods for imported goods. However, from 
the perspective of assessing fiscal policy coordination’s impact on overall fiscal bal-
ances that may correspond to changing current account balances, this simplification 
allows us to proceed with our analysis through the proposed methodology.

From a theoretical perspective, there are two channels through which changes in 
fiscal balances can affect current account balances. First, when there is an increase 
in government consumption of tradable goods or, alternatively, a tax reduction, there 
is a direct effect on the demand for imports. All else equal, this will increase cur-
rent account deficits. Second, if the increase in government consumption or private 
consumption (due to a tax reduction) corresponds to increased demand for non-
tradable goods, their relative price increases and yields appreciation pressure on the 
real exchange rate. As the real exchange rate appreciates, the overall consumption of 
tradable goods increases while production declines, leading to an increase in current 
account deficits. Both channels are represented in Mundell (1960) as effects of fiscal 
balances on intratemporal trade through relative price changes.4

From an empirical perspective, several studies have found that fiscal expansion 
increases current account deficits, while improvements in government budget bal-
ances correspond to improvements in the current account balance. However, this 
relationship is not one-for-one and has been found to be significant in both advanced 
and emerging economies. Normandin (2006) studies the effect in USA and Canada 
using a vector autoregression model and finds that tax cuts which lead to increases 
in budget deficits deteriorate the current account balance. For each 1% increase in 
the budget deficit, the current account balance deteriorates by less than 1%. Boileau 
and Normandin (2012) perform an empirical analysis of the effects of tax cuts on 
the current account in 16 industrialized economies. They conclude that budget and 
current account deficits move in the same direction in all sample countries. Simi-
larly, in a more recent work, Klein and Linnemann (2019) find that exogenous tax 
reductions increase the US current account balance via the import channel. Further-
more, they find that increased government consumption amplifies this effect. Hayo 
and Mierzwa (2021) study the effect of tax policy changes on the trade balance in 
the US, UK, and Germany, finding that reductions in various taxes, either direct and 

4  However, when the capital account is relatively closed, the dynamics of increased government spend-
ing yield a more enduring increase in interest rates. As a result, investment is crowded out, private 
savings rises, and the impact on the trade and current account balance is diminished and potentially 
reversed.
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indirect changes, yield a rise in imports without a notable change in exports. They 
conclude that while tax cuts lead to increased trade deficits in Germany and the US, 
the magnitudes are not economically meaningful. Dewald and Ulan (1990), Miller 
and Russek (1989), and Summers (1986) come to similar conclusions regarding the 
relationship between fiscal deficits and a deterioration in the current account balance 
for the US, and Beetsma et al. (2007) for select EU countries. In conducting a panel 
regression analysis for 63 advanced and developing economies, Mohammadi (2004) 
finds that if an increase in government spending is bond-financed, the impact on 
increasing the current account deficit is larger than if the spending was tax-financed.

Abiad et al. (2009) find that across 135 countries, improvements in budget bal-
ances as a share of GDP by 1% correspond to improvements in the current account 
by 0.3% of GDP. Kennedy and Sløk (2005) and Piersanti (2000) focus on OECD 
countries and conclude a similar relationship between improving government budget 
balances and the current account. Chinn and Prasad (2003) find that the impact 
of budget balances on the current account is larger in developing economies than 
in advanced ones. This finding is also supported by Abbas et al. (2011) where the 
impact was most significant in emerging rather than advanced economies. The size 
of the impact may depend not only on the level of development but also on the 
degree of trade integration. Corsetti and Mu¨ller (2006) and Corsetti and Mu¨ller 
(2008) find that fiscal shocks have a greater and longer-lasting impact on the current 
account in economies where total trade is higher as a share of GDP.

3 � Methodology

In this paper, we focus on estimating the effects of the fiscal discipline policies 
established in the 2011 Reforms of the Stability and Growth Pact and the 2013 
Fiscal Stability Treaty on the relationship between fiscal and current account bal-
ances. We analyze the effects in countries that have formally adopted and imple-
mented Title III of the Fiscal Stability Treaty, which establishes limits on the fiscal 
budget balance and government debt-to-GDP ratios in each country and was ratified 
by each participating country’s government. Title III of the Fiscal Stability Treaty, 
implemented by most countries in 2013, is the culmination of efforts started in 2011 
through the reforms of and re-commitment to the Stability and Growth Pact, as dis-
cussed in “Section  2.3”. We use the synthetic control method to test whether the 
adoption of these fiscal discipline measures has impacted current account balances.

In the synthetic control method, the countries that are affected by the policy 
change of interest are considered the “treatment” countries. In our analysis, the pol-
icy treatment is the implementation of fiscal discipline measures that are part of the 
2011 update of the Stability and Growth Pact, and, alternatively, the ratification of 
Title III of the Fiscal Stability Treaty in 2013.5 The goal is to estimate the impact of 

5  Most countries which adopted Title III did so in 2013, with the exception of Belgium, Bulgaria, and 
Latvia, which implemented the policy in 2014, and Lithuania, which implemented the policy in 2015. 
We set the treatment period according to the adoption and implementation in each country.
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the policy implementation on current account balances by comparing the actual cur-
rent account balance after adoption and implementation to a synthetic counterfactual 
country, which presents an estimation of the current account balances if the policies 
were never implemented.

The synthetic control method uses a donor pool of countries to construct a coun-
terfactual economy for each treatment country. The counterfactual economy is cre-
ated as a weighted combination of “nontreatment” countries from the donor pool 
that are not affected by the policy change displaying similar characteristics as the 
treatment country in the pre-treatment period.6 The characteristics used to select the 
donor weights which create the counterfactual economy are based on factors that 
determine changes in current account balances.

The identification assumption of the synthetic control method is that if the syn-
thetic, counterfactual economy can closely approximate the data on current account 
balances prior to the policy change, then the subsequent difference between the syn-
thetic and actual data in the post-treatment period is attributed to the effect of the 
policy.7 If the effect of the fiscal measures is not significant, then the synthetic data 
will not diverge notably from the actual data in the post-treatment period. However, 
if there is a significant effect on current account balances from the policy imple-
mentation, then the treatment and synthetic data will differ substantially in the post-
treatment period.8

For each country estimation, there are J + 1 countries in the data set in periods 
1 to T. Country A is exposed to the policy treatment during periods T0 to T, with 
1 < T0 < T. The policy treatment occurs at T0, and (1 to T0 − 1) is the pre-treatment 
period. The J “non-treatment” countries, i.e., the donor pool, are used to create the 
synthetic estimation of country A.

Assume Yit
N represents the outcomes that would be observed for country i at 

time t in the absence of the policy treatment, and Yit
I represents the outcome that is 

observed for country i in time t if exposed to the policy treatment in periods T0 to 
T. Let α1t represent the effect of the policy treatment for unit 1 (country A) at time t 
where α1t = Yit

I − Yit
N. Note that only Yit

I can be observed, and therefore α1t can only 
be measured by estimating Yit

N. The policy treatment effect, α1t, can therefore be 
estimated by modeling Yit

N as follows (Abadie et al. 2010):

where δt is an unobserved common time-dependent factor, Xit is a vector of observed 
covariates that are not affected by the intervention, Θt is a vector of unknown 

(1)YN
it
= �t + XitΘt + �i�t + �it

6  The pre-treatment period is the period prior the policy change.
7  Abadie et al. (2010, 2015) recommend a “good balance” in terms of both the pre-treatment outcome 
variable and covariates when estimating weights to achieve an unbiased estimator. “Good balance” in 
this context means that there is a set of weights that results in equal values of each of these variables for 
both the treated and the counterfactual unit. However, as pointed out by Ferman et al. (2020), the litera-
ture provides only little guidance on the choice of both predictor variables and covariates.
8  The robustness of the results and the reliability of the analysis depend on having a sufficiently long 
pre-treatment period (see, for example, Abadie (2021b)).



260	 H. Glebocki Keefe, R. Hepp 

1 3

parameters, �t is a vector of unknown common factors, �i is a vector of unknown 
factor loadings, and it is a vector of unobserved transitory shocks.

Abadie et al. (2015) find that Xit and pre-treatment Yit of unit 1 (country A) can 
often be more accurately approximated using a weighted combination of untreated 
units, rather than by a single untreated unit. The synthetic control method assigns 
different weights to the untreated units in the donor pool in a way that minimizes the 
root mean squared prediction error (RMSPE), a measure of the goodness of fit of the 
synthetic control. Therefore, the synthetic controls represent the weighted average of 
the non-treated units in the donor pool.

The weights for the non-treated countries are chosen to minimize the difference 
between the values predicted by the model, known as the counterfactual values, and 
the values actually observed in the data. Assume W = (w2 + … + wJ+1) is a vector of 
weights, where wj ≥ 0 for j = 2,…,J + 1 and w2 + … + wJ+1 = 1. Each value of W rep-
resents a potential synthetic control. The model assigns weights to each non-treat-
ment country to match the counterfactual values to the real data in the pretreatment 
period.

In our model, the outcome variable Yit represents the current account balance. 
The set of pretreatment variables, Xit, represents predictors of changes in current 
account balances. Based on a survey of the literature assessing determinants that 
drive changes in the current account,9 the Xit variables in Eq. 1 include real GDP 
growth, GDP per capita, change in the real effective exchange rate, terms of trade, 
trade openness10, and short-term interest rates. The predictor variables are averaged 
over the pre-treatment period and are augmented by including four lagged values 
of the current account balance (2000, 2004, 2008, and 2010). Following Abadie 
et  al. (2010), we utilize the four lagged values of the variable that is being tested 
for policy impact, rather than the average over the pre-treatment period, to anchor 
the synthetic current account balances to existing balances while also controlling for 
factors that have a theoretical effect on the current account. We have tested several 
variations of selected lags, with the years reported here yielding the most consistent 
results. Results for other lag variations are available upon request.

The weights are selected to minimize the root mean squared prediction error term 
over the pretreatment period (Abadie et al. 2010; Abadie & Gardeazabal 2003)10:

Once the weights are assigned in the pre-treatment period to estimate the counter-
factual values, the treatment effect of the policy can be estimated as follows:

(2)RMSPE =

⎛⎜⎜⎝
1

T 0

T
0�

t=1

�
Y
1t −

J+1�
j=2

wjYjt

�2⎞⎟⎟⎠

1∕2

9  Das (2016), Clower and Ito (2012), Jaumotte and Sodsriwiboon (2010), Calderon et al. (1999), among 
others. 10.
  Trade openness is estimated as exports plus imports as a share of GDP.
10  Kuosmanen et al. (2021) argue that this joint optimization of predictor and control unit weights typi-
cally leads to a solution assigning all weight to a single predictor and develop an alternative method to 
resolve this issue.
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To test the significance of the results, we compare the RMSPE in the pre- and 
post-treatment periods. The ratio of post-RMSPE to pre-RMSPE indicates how 
closely the synthetic counterfactual can match up to the real data before and after the 
policy treatment. If the pre-RMSPE is small, and the post-RMSPE is large relative 
to the pre-RMSPE, this would lead to two important conclusions. First, the synthetic 
counterfactual was effective in replicating the real data prior to the policy change, 
indicated by the small pre-RMSPE. Second, the effect of the policy was significant 
enough in the treatment country that the donor pool was unable to effectively match 
up the synthetic data to the real data in the post-treatment period, indicated by the 
large post-RMSPE relative to the pre-RMSPE.

The analysis includes 19 EU member states which ratified and implemented Title 
III of the Fiscal Stability Treaty. We set the treatment period based on each coun-
try’s implementation of the treaty. We use annual data from 2000 to 2019, collected 
from the IMF International Financial Statistics database. The donor pool used to 
construct the synthetic controls includes 18 countries: 5 EU countries which did not 
ratify and implement Title III of the Fiscal Stability Treaty11 and 13 OECD coun-
tries.12 The pre-treatment period is 2000–2010 for analysis of the 2011 Reforms of 
the Stability and Growth Pact, and 2000–2012 for the implementation of Title III14.

There are several limitations to the empirical approach that must be pointed out. 
First, the estimation of the post-treatment period is contingent on the donor pool 
of countries, which may or may not face the same macroeconomic environment, 
shocks, or systemic changes that the treatment country is experiencing in the pre- 
and post-treatment periods. Specifically, in our analysis, the weighted synthetic 
country is comprised of several non-EU countries, mainly other OECD countries, 
that would be experiencing different economic conditions in their home country and 
with the rest of the world during the period of analysis than the EU-member state 
that is being analyzed. Most non-EU countries would not be affected as severely 
by the macroeconomic spillover of the European Debt Crisis, nor would respond to 
the changing policies of the European Central Bank and European Commission. In 
some cases, the countries in the donor pool are unable to match the pre-treatment 
conditions in the treatment country. The macroeconomic environment is fundamen-
tally different in the treatment country compared to the donor pool, and an estima-
tion cannot be made. This is the case for Germany in our analysis.

Due to the persistent and sizable current account surpluses in Germany, the syn-
thetic control method was unable to construct a synthetic economy to match the 
experience of the German economy for the pre-treatment period sufficiently closely. 

(3)�̂
1t = Y

1t −

J+1∑
j=2

wjYjt

11  Czech Republic, Hungary, Poland, Sweden and United Kingdom.
12  Australia, Canada, Chile, Colombia, Iceland, Israel, Japan, Korea, Mexico, New Zealand, Norway, 
Switzerland, and United States. 14.
  The pre-treatment period is 2000–2013 for Belgium, Bulgaria and Latvia, which implemented Title III 
in 2014, and 2000–2014 for Lithuania, which implemented Title III in 2015.
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Therefore, the results in the post-treatment period would not have accurately pre-
sented the impact of the fiscal discipline measures in Germany. This is due to the 
uncommonly large and persistent surpluses that Germany has experienced since 
2000 compared to other OECD economies. Based on the countries we have utilized 
in the donor pool, none had current account dynamics or characteristics to match 
those of Germany.13

Furthermore, there may be country-specific shocks and policy changes that 
impact the current account balances in the donor countries that are not found in the 
treatment countries, and therefore influence the current account in the post-treat-
ment period that is unrelated to the policy change that is being analyzed. Finally, 
unlike time series analysis or vector autoregression analysis, that model and the 
estimated relationship between variables, the synthetic control method estimates a 
proxy of the treatment variable conditional on whether the policy occurred or not. 
Therefore, although it provides insight into the potential alternative scenario if the 
policy change had not been implemented, it does not estimate the magnitude of the 
impact of changes in fiscal balances on the current account that would be done in the 
aforementioned empirical methods.

4 � Empirical results

In this section, we present the results of the synthetic control method, analyzing the 
impact of fiscal discipline measures on current account balances. Appendix Table 4 
presents the donor pool for each treatment country. Weights are assigned to donor 
countries to create a synthetic counterfactual which mirrors the economic charac-
teristics that determine current account balances for each treatment country in the 
pretreatment period. The synthetic country presents the counterfactual estimation of 
the current account balance in each treatment country during the treatment period if 
the fiscal discipline measures were not implemented. As can be seen from Appendix 
Table 4, each treatment country has a different combination of weights and donors 
to create its counterfactual. It is important to note that the weights for the donor 
countries are assigned based on the ability to replicate the current account trends 
in the pre-treatment period, matching the determining factors that influence cur-
rent account balances, such as real GDP growth, GDP per capita, short term interest 
rates, terms of trade, and real effective exchange rates. As can be seen in Fig. 1, the 
counterfactuals are able to closely match the trend in the current account balances 
in the pre-treatment period for most countries. Here, the solid black line depicts 
the actual data for the EFC countries, and the synthetic counterfactual results are 
depicted with the dotted line. Furthermore, in Table  2 the pre-treatment RMSPE 

13  To address the issue of Germany, we re-estimate our model including emerging market economies 
that have ran current account surpluses, including China, Malaysia, Singapore, Hong Kong, Thailand and 
Vietnam. Details and results are in “Appendices 1 and 2”. Abadie et al. (2010) state that “… the synthetic 
control method safeguards against estimation of “extreme counterfactuals”, that is, those counterfactuals 
that fall far outside the convex hull of the data.” This may be the case for Germany, with the persistent 
current account surpluses that are hard to match from other countries.
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terms are relatively low in most countries with the exception of Spain. This indicates 
that the counterfactual estimate is able to match the current account trends in most 
of the countries under study prior to the policy change.

It is important to note that this estimation approach requires that the donor 
countries used to create the synthetic control country are not impacted by the 
condition that is being tested, which in this paper are the fiscal discipline poli-
cies adopted by the European nations. This is done precisely to estimate what 
the impact would have been on the current account balance if the policy changes 
had not occurred because they did not occur in the donor countries. The training 
period prior to the policy change (2000 to 2010) is used to create weights that 
match the current account balance of the given European country before the pol-
icy is enacted. Estimating the synthetic control country from a group of countries 
that are also affected by the policy change would not present accurate results in 
the post-policy period, since the variable in question in the synthetic estimation 
would be affected partly by the policy change. Therefore, although economic intu-
ition may have matched the estimated country with donor countries from Europe, 
we have selected OECD and European nations that did not ratify or implement 
the EFC as part of the donor pool to ensure accurate results in the post-treatment 
period, which aligns with the model estimation requirements. The risk of this 
approach, and the estimation of the synthetic control method in general, is that 
because the selection of donor countries must come from those not affected by the 

Fig. 1   Synthetic control method results (2011). This figure illustrates synthetic control method results for 
each country that is part of the Fiscal Stability Treaty. The treatment year is set as 2011, as explained in 
“Section 3”
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policy change; there are macroeconomic conditions, policy changes, and shocks 
in the donor countries that are different from the treatment country. Therefore, the 
greater the distance in these conditions and trends between the treatment country 
and the donor country, the risk of diverging economic behavior with respect to 
the estimated variable may be greater.

Figure 1 presents the estimation of the current account balances based on the 
synthetic control method when the policy treatment occurred in 2011. This cor-
responds to the first round of fiscal discipline measures implemented after the 
European Debt Crisis as part of the reforms enacted for the Stability and Growth 
Pact, which created more stringent rules around fiscal discipline. The adoption of 
fiscal discipline measures in 2011 had a significant impact on the countries most 
affected by the European Debt Crisis: Greece, Italy, Portugal, and Spain. A siz-
able divergence between the actual and synthetic data starting at the treatment year 
implies that the policy change which took place at that time had a notable impact 
on the trajectory of the current account balance in the treatment country. It could 
not be replicated by the synthetic donor pool, the group of countries not affected 
by the policy. In Fig. 2, the synthetic counterfactual estimates that current account 
balances would have deteriorated further if the fiscal discipline measures were not 

Fig. 2   Synthetic control method placebo test. This figure illustrates the placebo test for the synthetic con-
trol method. The black line represents the difference between the treated and synthetic current account 
balance for each country relative to all other countries (gray lines). The red vertical line represents the 
treatment year of 2011
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adopted and implemented. In other words, there is a notable impact on reverting 
the trend of current account deficits in these countries, leading to a stabilization 
of the current account balance, and even a surplus in Italy. Moreover, in countries 
such as Bulgaria, Estonia, Latvia, Lithuania, Luxembourg, Romania, and Slova-
kia, the current account is more balanced than it otherwise would have been if 
the fiscal discipline measures were not in place. The fiscal policy measures also 
impacted the stabilization of the current account in these countries.

Table 2 presents the results of the synthetic control method for the EFC coun-
tries, reporting both the actual data points (treated) and counterfactual data points 
(synthetic) for each treatment country. From these results, it is possible to observe 
how closely the counterfactual is able to replicate the pretreatment country charac-
teristics. Based on the low root mean squared prediction error term (RMSPE), the 
synthetic control provides a good estimation in the majority of treatment countries; 
however, it is relatively higher in France, Italy, the Netherlands, and Spain. Moreo-
ver, the current account balances in 2015 and 2019 are reported for the actual and 
synthetic data points in the table. From this, we observe a large divergence in the 
current account estimation in Greece, Italy, Portugal, and Spain, where the actual 
data shows a significant improvement in the current account deficits than would 
have been predicted without the fiscal policy coordination.

As an additional measure to test whether the policy effect is significant, Fig. 2 
presents the difference between the actual (treated) and counterfactual (synthetic) 
current account balances for all countries, treated and non-treated. If the effect of the 
2011 fiscal discipline measures is significant in impacting the current account bal-
ances of the treatment countries, we would expect to see a large deviation between 
the treated values and synthetic estimations of the current account balance. The 
black line presents this difference for each EFC country against the backdrop of all 
other countries in the analysis. The placebo test runs the synthetic control method 
for each country, including donor countries, to assess whether the impact of this par-
ticular event is significant. In cases where the impact is significant, we expect to see 
the difference to be notably larger compared to the other countries.

As is evident from Fig. 2, the fiscal discipline measures that began in 2011 had a 
significant effect on Greece, Italy, Portugal, and Spain. In these economies, the diver-
gence between the actual and synthetic data is relatively large compared to the rest of 
the countries, indicated by the black line as an outlier in the post-treatment period. 
Interestingly, from the placebo test, it appears the effect is also notable in Denmark 
and the Netherlands, albeit smaller. Both Denmark and the Netherlands ran current 
account surpluses that were larger than predicted by the synthetic counterfactual.

Another important measure to test the significance of the treatment effect in 
the synthetic control method is to compare the root mean square prediction error 
(RMSPE) before and after the treatment. As discussed in “Section  3”, the RMSPE 
provides a goodness of fit measure for the synthetic pool, in other words, how closely 
the synthetic counterfactual donor pool can replicate the actual data. If the post-
treatment RMSPE (post-RMSPE) is large relative to the pre-treatment RMSPE (pre-
RMSPE), the counterfactual donor pool does a good job matching up the synthetic 
current account balance prior to the treatment year. After the treatment year, a large 
post-RMSPE indicates that the same donor pool predicts a different outcome for the 
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current account if the policy change had never happened. In Fig. 3, the post-RMSPE/
pre-RMSPE ratio is presented for each country, both EFC and donor pool countries. 
The black dots represent the ratio for the EFC countries, whereas the gray dots repre-
sent the ratio for the donor pool countries. Across the board, the post-RMSPE is large 
relative to the pre-RMSPE, indicating a significant divergence in the pre- and post-
treatment estimations of the current account. With the exception of Bulgaria, France, 
and Slovakia, the post-RMSPE is more than four times greater than the pre-RMSPE.

During the period of the policy change, the European Debt Crisis was well underway. 
The crisis period occurred before and persisted beyond the 2011 adoption of the Sta-
bility and Growth Pact; however, the effect of the policy change in the model is a clear 
and distinct deviation of the current account balance from the synthetic estimation upon 
the adoption of the policy change, seen in Fig. 1. All countries in the analysis, includ-
ing donor countries, were impacted by the Global Financial Crisis, which was the precur-
sor to the European Debt Crisis. The crisis period is factored into the estimation of the 
model both in the pre-treatment (2007–2010) and post-treatment (2011–2015) timeframe 
and therefore is an underlying factor in the model, rather than a cause of the changes that 
are being estimated and observed. The broad base of European countries analyzed, along 
with a timeframe that includes the duration of the crisis both before and after the policy 
change supports the assumption that the model presents evidence of the impact of the 
Stability and Growth Pact on current account balances across the European Union. This is 
further supported by the comparison of pre- and post-treatment RMSPE as well.

As a robustness check, we conduct the same synthetic control estimation with 
the treatment year of 2013, corresponding to the ratification and implementation 

Fig. 3   Post-RMSPE to pre-RMSPE ratio. This figure illustrates the ratio of the post-treatment RMSPE to 
the pre-treatment RMSPE. A large ratio signifies that there is a significant divergence between the pre- 
and post-treatment estimation of the current account balance for the actual and synthetic countries. The 
black dots represent the ratio for the EFC countries, while the gray dots represent the ratio for the donor 
pool countries
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of Title III of the Fiscal Stability Treaty,14.15Fig.  4 depicts the synthetic control 
method estimation results for this policy change. As is evident from the results, 
the counterfactual estimations are less aligned with the pre-treatment period cur-
rent account balances than in Fig.  1. This possibly reflects the fact that the pol-
icy change on fiscal discipline already began to take effect in 2011, so the donor 
pool is less able to match up the pretreatment estimations with the policy change 
already impacting the current account balances. Moreover, as seen in Table 3, the 
RMSPE values are higher than in Table 2, indicating that the synthetic control esti-
mations with treatment year 2013 are less capable of accurately matching the pre-
treatment estimations of the current account balance. As mentioned previously, 
a sizable divergence between the actual and synthetic data starting at the treat-
ment year implies that the policy change that took place at that time had a notably 
different impact on the trajectory of the current account balance in the treatment 
country than in the synthetic economy. This divergence is seen in 2011 but less 
so in 2013, implying the re-commitment to the Stability and Growth Pact and the 
policies implemented leading up to the 2013 Fiscal Stability Treaty had a greater 
effect on current account balances than the 2013 implementation of Title III itself. 

Fig. 4   Synthetic control method results (2013). This figure illustrates the in-time placebo of the synthetic 
control method results for each country that is part of the Fiscal Stability Treaty, setting the treatment 
year as 2013

14  We would expect weaker results here when using treatment year 2013 due to the “anticipation effect” 
of the treaty given preceding discussions and reforms.
15  This treatment year is adjusted based on the date of implementation. Belgium, Bulgaria and Latvia 
implemented Title III in 2014, and Lithuania implemented Title III in 2015.
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These results indicate that the anticipation of fiscal discipline policies becoming 
regulation had a notable impact on adjustments in current account balances.

This can be seen also in Fig. 5, where the post-pre RMSPE ratios in 2011 and 
2013 are compared.

The white box indicates the post–pre RMSPE ratio in 2013, whereas the black 
and gray dots indicate the RMSPE ratio in 2011, which are first seen in Fig. 3. In 
the countries that experienced the greatest impact of the policy change, notably 
Greece, Italy, Portugal, and Spain, the treatment year of 2013 produces a much 
smaller RMSPE ratio compared to the ratio in 2011. The same holds true across 
the treatment countries, with the exception of Romania, Slovenia, France, and 
Bulgaria. The smaller post/pre RMSPE ratio in 2013 compared to 2011 indicates 
that the effect of the Title III implementation in 2013 on current account balances 
is less significant than the 2011 reforms of the Stability and Growth Pact.

5 � Conclusions

Since the inception of the European Monetary Union, the need for fiscal unity 
to match the monetary unity has been called for by academics and policymakers 
alike. Early attempts through the 1997 Stability and Growth Pact were not suc-
cessful, partly due to the weak enforcement and special treatment of the largest 

Fig. 5   Post-RMSPE to pre-RMSPE ratio in 2013 vs. 2011. This figure illustrates the ratio of the post-treatment 
RMSPE to the pre-treatment RMSPE when the treatment year is 2013 vs. 2011. A large ratio signifies that 
there is a significant divergence between the pre- and post-treatment synthetic donor pool. In most cases, the 
post–pre RMSPE ratio is lower when the treatment year is 2013. The black and gray dots represent the post–
pre ratio with the treatment year 2011, as identified in Fig. 3. The dotted line represents the difference in the 
ratio from 2011 to 2013, with the white square indicating the RMSPE ratio with treatment year 2013
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European economies, namely France and Germany. After the European Debt 
Crisis, there was a renewed commitment to and a call for coordinated fiscal 
discipline across the EU member states. The re-commitment began with the 
2011 reforms of the Stability and Growth Pact that included automatic penalties 
for the violation of the debt-to-GDP and deficit ratios. A renewed attempt to 
coordinate fiscal policy also began in 2011 and continued through the ratifica-
tion and implementation of the Fiscal Stability Treaty, of which Title III forti-
fied the commitment to fiscal provisions. With more stringent fiscal rules being 
adopted across the member states, it is critical to understand whether these pol-
icy changes lead to improvements in the current account balances of the most 
affected countries. There is ample theoretical and empirical evidence for the 
twin deficits hypothesis that links the improvement (deterioration) of govern-
ment budget balances with the improvement (deterioration) of current account 
balances, although the relationship is not one-for-one. The research presented in 
this paper investigates whether the fiscal discipline measures enacted after the 
wake of the European Debt Crisis had an impact on current account balances.

Using the synthetic control method, it is clear that the countries most deeply 
affected by the European Debt Crisis experienced the greatest improvements in their 
current account balances after the adoption of the fiscal policy changes. Specifically, 
Greece, Italy, Portugal, and Spain experienced significant improvements in current 
account balances after the re-commitment to the fiscal discipline measures. The cor-
responding counterfactual estimations illustrate further sustained deterioration of 
the current account balance had the fiscal discipline policies not been enacted. The 
effect of the policy change is most pronounced for the 2011 reforms of the Stabil-
ity and Growth Pact. Other EU member states also experienced stabilization in the 
current account upon implementation of the fiscal discipline measures. Through the 
improvements in government deficit ratios from 2011 to 2019, and the commitment 
to reining in debt-to-GDP ratios to below 60%, countries most at risk during the debt 
crisis experienced the greatest improvements in their current account balances.

The findings presented in this paper provide a novel assessment of current 
account imbalances in Europe with a specific focus on the European experience 
after the European Debt Crisis, from which a renewed commitment to fiscal dis-
cipline arose. However, as coordination continues to improve and increase across 
the participating EU member states, it will be critical to study how the EU as 
a whole will deal with the stabilization policies during the onset of crises and 
recessions. A critical point that needs to be addressed will focus on whether the 
fiscal discipline measures prevent member states from enacting fiscal expansion 
in times of recession, and how effective the response can be if it originates from 
the European Commission. A failure to appropriately address this concern will 
undermine the notable efforts made toward greater fiscal discipline and integra-
tion. Furthermore, the suspension of the fiscal compact during the COVID-19 
pandemic will allow interesting research in the future. For example, we could ask, 
to what degree countries have altered their behavior after a decade of the fiscal 
compact? Did they go back to pre-2010 fiscal policies? It will be interesting to 
see how EU member states will then also react to the end of the pandemic and the 
reactivation of the fiscal compact.
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Appendix 1

See Figs. 6, 7 and 8.

Fig. 6   Debt-to-GDP ratios in EFC countries from 2000 to 2019. This figure illustrates the structurally 
adjusted debt-to-GDP ratios in the EFC countries from 2000 to 2019. The adoption and implementa-
tion of the EFC requires governments to have debt-to-GDP ratios of no more than 60%. The shaded area 
marks the period when the Stability and Growth Pact was revived in 2011, which began the strengthen-
ing of the fiscal coordination measures

Fig. 7   Government budget-to-GDP ratios in EFC countries from 2000 to 2019 This figure illustrates the 
government budget-to-GDP ratios in the EFC countries from 2000 to 2019. The adoption and imple-
mentation of the EFC requires governments to have deficit-to-GDP ratios of no more than 3%. The 
shaded area marks the period when the Stability and Growth Pact was revived in 2011, which began the 
strengthening of the fiscal coordination measures
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Appendix 2

Addressing synthetic control method estimation for Germany

One of the drawbacks of using the synthetic control method to estimate the effects of 
policy changes is the ability to accurately create a synthetic country from a donor pool 
of countries that represents the variable in question in the pre-treatment period. We ran 
into this issue specifically for Germany, which has consistently run current account 
surpluses for decades. The pool of non-EU OECD countries and the EU members that 
did not ratify the policy change were unable to accurately represent the German pre-
treatment period, and therefore, the post-treatment results were not reliable

In an attempt to address these concerns, we re-estimate the synthetic control method 
for Germany and include several emerging market economies that have historically 
run current account surpluses. These include China, Malaysia, Singapore, Hong Kong, 
Thailand, and Vietnam. We utilize these countries alongside the other countries in the 
initial donor pool described in “Section 3”. All control variables are the same. There are 
some obvious drawbacks as well in using emerging market economies to estimate the 
policy response in advanced economies. Primarily, when considering control variables 
such as GDP per capita, real GDP growth, and interest rates, alongside structural fac-
tors such as institutional quality, financial market depth, and global integration, the dis-
tance between treatment and synthetic country is once again of concern. However, the 
estimation process attempts to ameliorate these issues by assigning weights for coun-
tries closely matching the behavior in the pre-treatment period. Table 5 presents the 
weights of the donor pool for Germany which is presented below

Table 5   Weight distribution of 
donor pool for Germany

Synthetic pool Germany

Australia 0
Canada 0
Chile 0
Colombia 0
Czech 0
Hungary 0
Iceland 0
Israel 0
Japan 0.113
Korea 0
Mexico 0
New Zealand 0
Norway 0
Poland 0
Sweden 0
Switzerland 0.342
UK 0
USA 0
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China now makes up more than half of the weight for synthetic Germany’s 
current account variable, alongside Japan and Switzerland. As an economy that 
has also run persistent current account surpluses, this is not surprising. Table 6 
presents the results for the synthetic Germany compared to the real data, based 
on the treatment year of 2011. This aligns with our analysis in the paper of the 
2011 recommitment to the Stability and Growth Pact as a precursor to the fiscal 
policy coordination of the EU members. Figure 8 presents the Synthetic Control 
Method estimation for the current account balance. The results align with other 
EU member states that adopted the Stability and Growth Pact but were not at 
risk of crisis due to excessive government deficits. As a country that already 
practiced austerity in government spending, improvements in budget balances 
from the policy coordination and recommitment to SGP did not have a signifi-
cant effect on Germany’s current account balance. The synthetic current account 
remains in surplus for Germany, albeit slightly below the real data.

Table 6   Synthetic control 
method results—Germany

This table presents the synthetic control method results for Germany. 
The treatment year is set as 2011, as explained in “Section  3”. The 
treated results show the real data for Germany. The synthetic results 
show the hypothetical counterfactual case based on the donor countries. 
For the variables with a range of dates (2000–2010), the table reports 
the average over that period

Treated Synthetic

CAUSD (2000)  − 33.91 37.06
CAUSD (2004) 127.50 77.84
CAUSD (2008) 213.25 249.78
CAUSD (2012) 196.17 183.92
∆RGDP (2000–2012) 1.076 5.905
RGDPPC (2000–2012) 39,607.0 31,233.24
∆RER (2000–2012)  − 0.246  − 0.515
TOT (2000–2012) 114.12 116.78
TOPEN (2000–2012) 71.20 54.44
SRI (2000–2012) 2.66 3.95
RMSPE 33.73

Synthetic pool Germany

China 0.545
Hong Kong 0
Malaysia 0
Singapore 0
Thailand 0
Vietnam 0

This table presents the weight distribution for the donor pool for Ger-
many. It represents the countries that make up the counterfactual for 
the synthetic control method and include several additional emerging 
market economies that run persistent current account surpluses

Table 5   (continued)
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