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Deeper crisis, higher skills demand? Impact of the European
financial crisis on demand for German language skills
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ABSTRACT
We analyze the 2007 European financial crisis’ impact on the demand for
new language skills. The crisis affected German-speaking regions
less. Learning German became relatively more attractive for migration
and trade. We construct a sub-national database for German as a
foreign language exam (TestDaF) participation rates between 2001–
2013 and define regional crisis indicators. Using a multiple-group,
multiple-period difference-in-differences framework with propensity
score matching, we find that TestDaF participation increased
significantly in crisis-affected regions, driven by youth and severely-
affected Hellenic and Latin linguistic regions.
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1. Introduction

Acquiring new skills enhances human capital which in turn increases economic opportunities. In par-
ticular, the acquisition of additional, non-native language skills is associated with higher life-time
earnings by facilitating access to better university education and increased employment opportu-
nities and improved trade opportunities (Saiz and Zoido 2002, 2004; Aldashev, Gernandt, and
Thomsen 2009; Grin, Sfreddo, and Vaillancourt 2011; Chiswick and Miller 2014; Gazzola and Wick-
ström 2016). Furthermore, acquiring destination-language proficiency among migrants also
decreases the cost of migration by facilitating economic and social integration (Pedersen, Pytlikova,
and Smith 2008; Chiswick and Miller 2014; Aparicio Fenoll and Kuehn 2016; Adserà and Pytliková
2016; Budria, Colino, and Martinez de Ibarreta 2019). Economic theory shows that acquiring new
language skills is associated with costs which vary according to individual ability and linguistic dis-
tance from the mother-tongue. Individuals demand new skills when potential benefits exceed costs
and this assessment is influenced by prevailing economic conditions (Selten and Pool 1991; Lazear
1999). However, while there is significant research on the impacts of language skills on economic
outcomes, there is a paucity of robust empirical evidence on the opposite relationship, i.e. the
impact of economic conditions on skill formation.

Can economic shocks shift the demand for new language skills? An adverse shock which impacts
output and employment levels could lead to a shift in demand for new skills to boost competitive-
ness among the affected population. In order to shed light on this research question, we construct a
new, regional data-set of demand for German language proficiency in the European Union (EU)
proxied by participation in the TestDaF (test of German as a foreign language) examination
between 2001–13. Individuals can participate in this examination to certify their advanced
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German language skill levels acquired previously, including during compulsory education, through
the private market, or a combination of both. The examination is not linked to any specific language
course itself. Indeed, there is significant diversity in foreign language policies during compulsory
education across EU countries with German language courses being offered more prominently in
some locations (Eurydice 2012).1

Next, we exploit the heterogeneous, regional impact of the European financial crisis of 2007-
onward to construct new regional crisis indicators. We follow the empirical macroeconomics litera-
ture and define a region to be in crisis if the growth rate of per capita gross domestic product (GDP)
falls by more than 1 standard deviation from its pre-crisis time trend (Laeven and Valencia 2012).2 We
use these crisis measures to test the hypothesis that demand for German language proficiency
increased in regions affected by the crisis using a multiple-group, multiple-period difference-in-
differences framework. This framework allows us to compare demand for German language
testing between crisis-affected and unaffected regions, before and after the crisis in order to identify
a causal estimate. Finally, we conduct further empirical tests to verify the identifying assumption for
our estimates and use propensity score matching to address potential biases in our baseline differ-
ence-in-differences estimates.

While GDP per capita declined and unemployment rates increased across Europe starting in 2007,
we hypothesize that there was an increase in the relative attractiveness of German language profi-
ciency since labor markets in German-speaking regions of Europe were relatively less affected by the
financial crisis. For example: between 2007 and 2013, unemployment rates in Germany (8.7% to
5.2%), Austria (4.9% to 5.3%) and Switzerland (3.7% to 4.8%) performed significantly better com-
pared to Greece (8.4% to 27.5%), Italy (6.1% to 12.2%), Spain (8.2% to 26.1%) and Portugal (7.9%
to 16.2%) (The World Bank 2021; ESPON 2014). This makes acquisition of German language skills
within Europe attractive for two main reasons. First, labor mobility towards regions with excess
labor demand is a means to deal with asymmetric economic shocks, especially when wages are
sticky. Indeed, freedom of movement for workers is one of the founding principles of the EU. Further-
more, the EU-Swiss Agreement on the Free Movement of Persons permits EU citizens the right to live
and work in Switzerland since 2002, subject to their possession of an employment contract from a
Swiss employer (State Secretariat of Migration 2020). This policy promotes the immigration pro-
spects of those EU citizens with the required language and professional skills demanded by Swiss
employers.3

Nevertheless, internal migration levels remained persistently low before the crisis. Only 3% of EU
citizens lived in another member country and annual migration flows did not exceed 0.3% before
2007. Linguistic differences between countries’ labor markets are a prominent reason which
makes acting on the right to free movement difficult (Barslund and Busse 2014).4 While EU-level
agencies like the European Employment Service (EURES) exist since before the financial crisis to
foster intra-EU mobility of workers, Germany in particular adopted a direct approach to assist
inward migration, especially from Southern European countries, to address domestic labor market
requirements after the financial crisis. The ‘Make It in Germany’ program was launched with
federal funding support to connect domestic employers with potential workers abroad who are
offered administrative and financial support for language training and moving costs.

Second, common spoken language is an important predictor for increased international trade and
capital flows (Konya 2006; Melitz 2008, 2012; Melitz and Toubal 2014). However, research shows that
European companies lose a significant amount of intra-EU business as a result of lack of language
skills among employees. Firm-level surveys estimate that 11% of exporting small and medium enter-
prises (SMEs) have lost EU contracts because of communication barriers. Therefore, the acquisition of
workers with additional linguistic skills is an important priority for firms (European Commission 2006;
Grin, Sfreddo, and Vaillancourt 2011).

Our analysis finds that participation in TestDaF examinations increased by 38% on average in
European regions affected by the crisis. We interpret this increase to represent individuals who
acquired new language skills in response to the financial crisis as well as others seeking certification
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for pre-existing language skills in order to upgrade their professional qualification or migration pro-
spects. In terms of sub-groups, the increase is driven by male test-takers whose participation rates
increase by 45% and youth between 15 and 25 years whose participation rates increase by 38%.

Next, we analyze heterogeneous effects by the different linguistic regions of Europe, including
Baltic, Finno-Ugric, Germanic, Hellenic, Latin, and Slavic speaking regions.5 After controlling for
region and time fixed effects that account for time-invariant differences in foreign language edu-
cation policies across EU regions, we find suggestive evidence indicating a large increase in Hellenic
linguistic regions affected by the crisis where TestDaF participation rates increased by 190%. There is
also an increase of 64% in Latin linguistic regions affected by the crisis.

Finally, we conduct robustness tests to test the validity of our findings. Accordingly, we first limit
our analysis to observations over the region of common support, i.e. regions with similar observed
characteristics paired using propensity score matching. This reduces the sample size used in the esti-
mations but confirms our main findings. Next, we test a more stringent crisis definition whereby a
region is defined to be in crisis if its GDP per capita growth falls by more than 2 standard deviations
of its pre-crisis time trend. Once again, our main empirical results remain similar in magnitude and
statistically significant.

This paper contributes to the literature on human capital and financial crises in several ways. First,
it provides novel, intra-national evidence of the impact of economic conditions on human capital
acquisition in terms of language skills. A rich literature in language economics has analyzed the
economic impacts associated with the acquisition of additional language skills and finds that the
benefits can often be substantial. Language skills improve the probability of employment, with
higher level of proficiency being more beneficial than basic or intermediate skills. This research
also shows that the selection of language that provides positive benefits also depends on the
location being considered. For example – while English language skills may generally have positive
benefits worldwide, other widely spoken languages like French or German may be more valuable for
individuals working in Europe. Individuals are incentivized to acquire additional languages in order
to access more potential trading partners (Lazear 1999; Gazzola and Wickström 2016; Gazzola, Wick-
ström, and Templin 2019).

Research on language skills and migration has shown that proficiency in host country’s local
language is an important factor for easier assimilation and received higher returns to human
capital through improved employment opportunities. Host language proficiency also affects non-
economic outcomes including social integration within networks, political participation, civic
engagement, further education and health outcomes. Overall, this literature shows that language
skills reduce both financial and psychological costs of migration while improving access to infor-
mation (Pedersen, Pytlikova, and Smith 2008; Chiswick and Miller 2014; Adserà and Pytliková
2016; Melitz 2016; Budria, Colino, and Martinez de Ibarreta 2019).

Theoretical research in international economics identifies common language as a means of com-
munication and measure of common culture (Konya 2006; Janeba 2007; Melitz 2012). On the other
hand, empirical research models lack of common language as a non-tariff barrier to trade, in the form
of an iceberg-type, ad valorem trade cost element. Gravity model estimations show that trading part-
ners who speak the same language experience a significant decline in transaction costs in trade
(Melitz 2008; Oh, Selmier, and Lien 2011; Melitz and Toubal 2014). Finally, language proficiency is
associated with increased individual income as well as labor market participation rates among
migrants (Aldashev, Gernandt, and Thomsen 2009; Chiswick and Miller 2014). However, to the
best of our knowledge, we provide the first empirical evidence on the role of economic conditions
influencing dynamic changes in the demand for language skills.

Second, we contribute new evidence of skill formation in response to financial crises. The existing
crisis literature has predominantly focused on the drivers of crises and impact on the real and
financial sector, in terms of direct fiscal costs to support the financial system, increase in public
debt and real output losses. The European financial crisis, in particular, led to persistent negative
impacts on total and youth unemployment in countries of Southern Europe (Claessens et al. 2011;

EDUCATION ECONOMICS 49



Lane 2012). Some researchers have also analyzed the unequal impacts of the European financial
crisis on labor market and migration outcomes. Calvo, Coricelli, and Ottonello (2012) document
an increase in average unemployment rates from 7% to 11% in the EU-17 countries between
2007 and 2011 and show that financial crises tend to be followed by jobless recoveries and signifi-
cantly lower real wage recoveries. Persistent shocks in the presence of jobless recoveries can lead to
an increase in both long-term and structural unemployment. Using Eurostat data, Ghoshray,
Ordonez, and Sala (2016) document that youth unemployment rates worsened significantly
during the crisis increasing from 15.5% in 2007 to 23.5% in 2013 and being generally more than
twice as high as the adult unemployment rates. Moreover, youth unemployment statistics can
underestimate the true measure of the problem since young workers can opt to continue their edu-
cation or live with their families, reducing the pressure to re-enter formal employment. Finally,
Bertoli, Brucker, and Moraga (2013) analyze migration to Germany from EU-28 countries between
2006 and 2012 and find that an increase in local unemployment rates by 1% leads to an increase
in migration to Germany by approximately 0.4%. The magnitude of these estimates are comparable
to our findings of an increase in TestDaF participation rates in crisis-affected European regions.
Migration data from the German Statistical Office shows that total immigration to Germany
increased sharply, especially after the financial crisis from Greece, Italy, Portugal and Spain (Barslund
and Busse 2014).

Finally, our findings provide supporting evidence for the European Commission’s Framework
Strategy for Multilingualism (European Commission 2005). This policy initiative aims to promote mul-
tilingualism in Europe in order to enhance economic competitiveness. Accordingly, this objective has
been incorporated into the educational policies of all EU member countries.

2. Data and descriptive statistics

We use data from two sources in this paper. First, German language testing data is provided by the
TestDaF Institut. This organization is responsible for the development, implementation and evalu-
ation of the test of German as a foreign language (TestDaF) examination since 2000. The TestDaF
is recognized by all German universities and professional institutions as proof of language profi-
ciency. There are 501 test centers located in 99 countries where approximately 350,000 individual
examinations have taken place (TestDaF Institut 2016). Our empirical analysis focuses on test
centers within the EU. We aggregate anonymized data on individual test takers in each sub-national
region for the time period 2001–2013.6

Second, the economic variables are sourced from the European Commission’s Eurostat regional
database. The sub-national regions are defined based on the EU’s Nomenclature of Units for Territorial
Statistics (NUTS), a geocode standard for subdivisions of countries which allow comparisons for stat-
istical purposes. NUTS 2 regions are defined to have between 800,000 and 3 million inhabitants, and
correspond to the level at which regional policies are applied (Eurostat 2015). We use gross domestic
product per capita in order to define the crisis variables. Gross fixed capital formation, adult unem-
ployment, and youth unemployment are included as measures of economic activity which help us
control for time-varying observable economic characteristics of the regions in our analysis. These
variables are also crucial for our implementation of the matching methodology to define the
region of common support.7 Finally, we include secondary and tertiary education attainment and
enrollment rates in our analysis to account for the educational characteristics of the population.

Summary statistics for TestDaF participation rates and selected covariates are presented in Table 1
for both the full sample of 55 NUTS 2 regions for the time period 2001–2013, as well as the common
support sample whereby crisis-affected and non-affected regions with similar observed character-
istics are matched using propensity scores. This sample is used to test the robustness of our empirical
results. The regions are further classified based on the dominant spoken language family, specifically
Latin (47% of sample) and Slavic linguisitic regions (27%) comprising the largest shares. In our study
sample, the linguistic regions incorporate the following countries: Baltic (Latvia and Lithuania),
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Finno-Ugric (Estonia, Finland, and Hungary), Germanic (Ireland, Luxembourg, Netherlands, Sweden,
United Kingdom), Hellenic (Cyprus and Greece), Latin (France, Italy, Luxembourg, Spain, Portugal,
and Romania), and Slavic (Czech Republic, Poland, Slovakia).

An average of 12.3 individuals participated annually in the TestDaF per NUTS 2 region in our full
sample, with significant variance between the range of zero and 195. At the country-level, the
average annual number of test participants was 56, while the total participation numbers ranged
between zero and 290. The test participation certifies an advanced, professional proficiency in the
German language therefore this statistic only captures those individuals who have advanced
beyond beginner and intermediate training. As such, it is a predictor of overall demand for
German language skills. Furthermore, it is observed that on average the TestDaF participation
rates are higher for women than for men, and for youth between 15 and 25 years compared to

Table 1. Summary statistics.

Full sample Common support

N Mean (Std. Dev.) N Mean (Std. Dev.)
(1) (2) (3) (4)

Gross Domestic Product (per capita, thousand EUR) 715 20.50 624 22.44
(14.71) (14.77)

Youth Unemployment Rate (age 15–25 years) 715 24.41 624 23.20
(11.69) (11.41)

Adult Unemployment Rate (age 26–65 years) 715 8.64 624 8.09
(5.25) (5.04)

Population with Secondary Education (%) 715 47.46 624 44.29
(18.36) (17.50)

Population with Tertiary Education (%) 715 22.46 624 23.29
(9.86) (10.17)

Gross Fixed Capital Formation (billion EUR) 594 15.07 503 9.18
(20.19) (1.08)

Enrollment Rate in Secondary Education (age 15–24 years, %) 617 36.16 533 35.87
(9.30) (9.92)

Enrollment Rate in Tertiary Education (age 20–24 years, %) 617 62.56 533 63.76
(26.39) (27.69)

Germanic linguistic region 715 0.11 624 0.13
(0.31) (0.33)

Latin linguistic region 715 0.47 624 0.54
(0.50) (0.50)

Slavic linguistic region 715 0.27 624 0.17
(0.45) (0.37)

Greek linguistic region 715 0.073 624 0.08
(0.26) (0.28)

Baltic linguistic region 715 0.04 624 0.04
(0.19) (0.20)

Finno-Ugric linguistic region 715 0.06 624 0.06
(0.23) (0.24)

TestDaf Participants (Total) 715 12.31 624 13.11
(20.06) (21.16)

TestDaf Participants (Male) 715 4.62 624 4.98
(8.47) (8.94)

TestDaf Participants (Female) 715 7.69 624 8.13
(12.16) (12.79)

TestDaf Participants (age 15–25 years) 715 10.86 624 11.53
(17.86) (18.83)

TestDaf Participants (age 26–65 years) 715 1.42 624 1.55
(2.72) (2.87)

TestDaf Participants (Foreign) 715 1.20 624 1.36
(2.75) (2.91)

TestDaf Participants (Domestic) 715 11.10 624 11.75
(18.50) (19.52)

Number of NUTS 2 regions 55 38

Note: Data Sources: TestDaF Institut, Eurostat, OECD Statistics.
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individuals above 25 years old. Figure A1 in the Appendix denotes the annual average TestDaF par-
ticipants during our sample period 2001–2013.

2.1. Regional crisis definition

In the empirical macroeconomics literature, financial crisis indicators are defined at the national level.
The widely used (Laeven and Valencia 2012) database on systemic banking and financial crises
defines crisis onset by the joint occurrence of significant financial distress in the banking sector
and significant government intervention following large losses in the banking sector. Based on
this definition 14 EU countries were in crisis by 2008. Government interventions tend to be at the
national level, therefore cannot be used to distinguish potential sub-national heterogeneity in the
impact of an economic downturn. Similarly, financial sector information is not consistently available
at the sub-national level. Therefore, we construct new regional crisis indicators for our analysis. Our
measures are defined based on the severity of the economic downturn and not by any specific
financial sector rescue policy.

First, we define the pre-crisis time trend for Gross Domestic Product per capita (GDP p.c.) by esti-
mating the following equation for each region:

ln (Zt) = at + b · yeart + 1t (1)

where α is the constant term, Zt is GDP p.c. in period t, yeart is a continuous variable between 2001 to
2006, and 1t is the error term. The estimated coefficient bt is the slope of the pre-crisis trend of GDP
p.c.

We define a binary crisis variable which equals 1 if the deviation of actual GDP per capita from its
pre-2007 time trend exceeds 1 standard deviation.8 Our methodology is data-driven, in such that it
allows the data to define the onset period of the crisis which can be different for each affected
region. One notable limitation of this methodology is that we can not identify regions which may
have experienced a ‘double-dip recession’, i.e. two crisis events separated by a recovery period in
between, since we can only detect the first crisis event. However, while we acknowledge that
financial crises are not a homogeneous event across regions, the main objective of our analysis is
to simply identify crisis-affected regions for the purpose of our difference-in-differences analysis.

3. Empirical methodology

3.1. Identification and estimation methods

Our objective is to identify the average effect of the European financial crisis on TestDaF participation
rates in regions affected by the crisis. Accordingly, we are interested in comparing TestDaF partici-
pation rates when a region experiences an adverse economic shock to the counterfactual, i.e.
TestDaF participation rates if there was no economic shock. Since this counterfactual is never
observed, we use quasi-experimental methods that mimic random assignment of the treatment
(=crisis) under reasonable assumptions to estimate the average treatment effect.

The major concern for us is that the regions which experience the financial crisis may be different
from unaffected regions and these differences are correlated with demand for German language
skills. In principle, several observable and unobservable regional characteristics which can confound
identification are those that vary across regions but are fixed over time. Our method of controlling
for such time-invariant heterogeneity is to use panel data and estimate a multiple-group, multiple-
period difference-in-differences model. Therefore, even without the benefit of a randomized treat-
ment, we can estimate the average treatment effect by comparing the change in outcomes
(=TestDaF participation) in the treatment group (=crisis affected regions) before and after the treat-
ment (=crisis) to the change in outcomes in the control group (=unaffected regions). By comparing
differences, we control for observed and unobserved time-invariant regional characteristics that
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might be correlated with the crisis onset, as well as with demand for German language skills. The
change in the control group is assumed to be the estimate of the true counterfactual. Finally, our
methodology allows the treatment to start in different years for each region.9

Formally, our difference-in-differences model is specified by the following panel, two-way fixed-
effects linear regression model which we estimate using ordinary least squares:

ln (Yrt) = a+ bDIDDrt + gt + lr + dX ′
rt + 1rt (2)

The dependent variable ln (Y)rt is the log of TestDaF participation in region r in year t, α is the constant
term, Drt is a dummy variable which equals 1 if region r is in crisis in year t and 0 otherwise. The coeffi-
cient of interest is the difference-in-differences estimate bDID, which represents the causal impact of
the crisis on TestDaF participation. X ′

rt indicates the vector of covariates, which includes the variables
listed in Table 1. Covariates includemeasures of education and local economic conditions. lr is a fixed
effect unique to region r and gt is the time effect common to all regions in period t.

1rt is the region and time-varying error-term assumed to be distributed independently of all lr
and and gt . However, in practice the error term might be correlated across time and space. For
example, regional demand for German language education may be persistent and therefore
induce time-series correlation. Error correlation could also be present in the cross-section dimension
of the panels due to common cultural factors influencing neighboring regions. Therefore, we allow
for an arbitrary covariance structure within regions over time by computing bootstrapped standard
errors with 500 repetitions clustered at the NUTS 2 regional level.10 We use a log(n+1) transformation
to address the zero values of TestDaF participation in our analysis. Our results are robust to using an
alternative approach based on inverse hyperbolic sine transformation of TestDaF participation vari-
able, as per Bellemare and Wichman (2020).11

3.2. Identifying assumption

The key identifying assumption for our interpretation of the difference-in-differences estimate is that
the change in TestDaF participation in non-crisis regions is an unbiased estimate of the counterfac-
tual. This assumption can not be directly tested, however we can test whether the secular time
trends of TestDaF participation rates in crisis and non-crisis regions were significantly different
before the crisis onset. If the time trends are the same in the pre-crisis period, then it is likely that
they would have been the same absent the crisis.

To test this assumption, we are unable to use the standard methodology of estimating our base-
line difference-in-differences model on pre-crisis observations since we allow the crisis to start in
different years for each region. Therefore, we apply Autor (2003)’s approach for multiple treatment
groups and multiple periods by including leads and lags of the ‘treatment’, i.e. crisis variable, and
estimating the following modified version of our baseline estimation model:

ln (Y)rt = a+
∑q

t=−m

bDIDDrt + gt + lr + dX ′
rt + 1rt (3)

where Dr,t=0 denotes the crisis start year, Dr,−m,t,0 denote the lagged indicators, and Dr,1,t,q denote
the lead indicators of the crisis. The remaining variables are defined the same as before in Equation
(2). If the identifying assumption of parallel trends is to be satisfied, then it implies that
bDID,t = 0, ∀t , 0, i.e. the coefficients for the lagged indicators should not be significantly
different from 0.

3.3. Potential biases and matching methods

An additional concern for our methodology is that the impact of the financial crisis may not have
been homogeneous across the regions in our sample, but instead may vary as a function of some
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regional characteristics. For example, the impact of the financial crisis may be higher in regions
where local firms and businesses are more dependent on the financial sector. In this case, differ-
ence-in-differences estimates may suffer from two additional sources of bias (Heckman, Ichimura,
and Todd 1998). Firstly, there may be some crisis-affected regions for which there are no comparable
unaffected regions in our sample, and vice versa. Second, a bias may arise from different distributions
of the vector of observable regional characteristics which influence demand for German language
skills between the two groups. Heckman, Ichimura, and Todd (1997) suggest that the first of
these two sources of bias is likely to be the most severe in empirical applications, therefore we
use matching methods to address this concern. We attempt to account for the different distributions
of regional characteristics by including covariates which measure economic, labor market, and edu-
cational characteristics of each region.

Matching allows us to pair crisis-affected regions with non-crisis regions that have similar
observed characteristics in order to define the region of common support in the distribution of
regional characteristics. Estimating our baseline model using observations in the common
support region allows us to eliminate the potential source of bias. This method assumes that, con-
ditional on the observed regional characteristics, the counterfactual distribution of TestDaF partici-
pation for the treatment group (crisis regions) is the same as the observed distribution of the control
group (non-crisis regions). It also assumes that there is no selection into treatment on the basis of
unobservable characteristics.

Matching treated and control regions on the basis of the vector of observed characteristics
(denoted by X in our estimation equation) is equivalent to matching them using a balancing
score (Rosenbaum and Rubin 1983). Accordingly, we calculate propensity scores to give us the con-
ditional probability of receiving treatment, i.e. being affected by the crisis (denoted by D=1 in our
estimation equation), given the pre-treatment values of the vector X. Alternatively, we can denote
the propensity score as: P(X) = Pr(D = 1 | X). The propensity scores are estimated using a logit
model of the probability that a region experienced the crisis as a function of its pre-crisis
characteristics.

In our implementation, we have used the pre-crisis values from year 2001 (i.e. first year in our
sample) of the most complete set of economic variables that is available at our desired NUTS2
region-level from the Eurostat database. These variables are reported in Table 1: Summary Statistics
and include GDP per capita, Youth Unemployment Rate, Adult Unemployment Rate, Population with
Secondary Education, Population with Tertiary Education, Enrolment Rate in Secondary Education,
Enrolment Rate in Tertiary Education. We use the pscore package in Stata to estimate the propensity
score of the treatment (crisis indicators) using a logit model.12

Next, we exclude all control observations whose propensity scores are less than the propensity
score of the treatment region at the 1st percentile of the treatment propensity score distribution.
We also exclude all treatment observations whose propensity score is greater than the propensity
score of the control observation at the 99th percentile of the control distribution. The remaining
control and treatment observations are defined as our common support regions, i.e. regions
that are comparable to each other along the observed economic and educational characteristics
used in the matching algorithm. We re-estimate our difference-in-differences model on this
restricted sample and use bootstrapped standard errors with 500 repetitions clustered at the
regional level, similarly as for our baseline difference-in-difference estimations described in
Section 3.1.

4. Estimation results

4.1. Main results

Table 2 reports the results for the difference-in-differences model given in Equation (2). Column (1)
reports the results for the baseline model without covariates, while column (2) includes covariates.
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Next, in column (3) we report the results from estimating the model using observations in the region
of common support.

In the baseline estimation, we find that TestDaF participation increases by 47% in crisis-affected
regions, compared to unaffected regions. After controlling for regional measures of economic
activity, employment and education, we find that TestDaF participation remains statistically signifi-
cant but decreased to 38% in crisis-affected regions. Finally, when we limit the estimation sample to
observations in the region of common support the estimated impact of the financial crisis on
TestDaF participation increases. The estimated difference-in-differences coefficient indicates that
German language testing increases to 48% in crisis-affected regions on the common support. All esti-
mated coefficients of interest are statistically significant at 95% confidence level.

This estimated coefficient indicates that TestDaF participation increased from 13.1 to 19.4 persons
per year in the average crisis-affected region included in the common support sample. Our interpret-
ation of this increase is that it represents individuals who acquired new language skills in response to
the financial crisis as well as those seeking certification for pre-existing language skills with the objec-
tive of improving their professional qualifications and migration prospects. We argue that this effect
is economically significant since it represents a large percentage increase in demand of an advanced,
professional certification that is very valuable and hard to acquire. While the time taken to acquire
language skills varies by training intensity, method of instruction and distance to mother tongue, the
TestDaF exam requires an advanced B2 – C1 level as per the Common European Framework for
Languages corresponding to approximately 800–1000 h of guided study. Second, the advanced
TestDaF examination is a proxy for general interest in acquiring German language skills at all
levels in non-German speaking Europe. Finally, advanced German language certification is only
one of many professional skills trainings which affected populations could select in response to
local economic shocks.

Table 2. Impact of financial crisis on TestDaF participation.

Dependent variable: Log Participation in TestDaF

Full sample Common support

(1) (2) (3)

Regional Crisis Indicator 0.471** 0.381** 0.483**
(0.197) (0.193) (0.209)

Log Gross Fixed Capital Formation 0.386 0.520
(0.470) (0.490)

Youth Unemployment 0.024 0.028
(0.017) (0.021)

Adult Unemployment 0.016 0.035
(0.050) (0.063)

Secondary Education −0.037 −0.038
(0.042) (0.044)

Tertiary Education −0.044 −0.039
(0.046) (0.050)

Enrollment in Secondary Education −0.001 −0.000
(0.018) (0.022)

Enrollment in Tertiary Education −0.001 −0.002
(0.008) (0.008)

Observations 715 501 417
R2 0.379 0.431 0.474
Number of NUTS 2 Regions 55 45 38
Year & Region FEs Yes Yes Yes

Notes: Dependent variable: Log participation in TestDaF – test of German as a foreign language. TestDaF is an international
language examination to certify an advanced knowledge of German, corresponding to competence levels B2 to C1 of the
Common European Framework of Reference for Languages. Regional Crisis Indicator is a dummy variable equal to 1 for
region i experiencing a crisis in year t, and equal to 0 otherwise. Column (1) reports the baseline estimation without covariates,
which are included in column (2). Column (3) reports the estimation results using observations over the region of common
support, i.e. treated and control regions with similar observed characteristics paired using propensity score matching. Boot-
strapped standard errors with 500 repetitions are clustered at region-level and reported in parentheses. *** significant at 1
percent, ** significant at 5 percent, * significant at 10 percent.
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As discussed in Section 3.2, the results presented in Table 2 can only be interpreted as average
treatment effects if the identifying assumption is satisfied. To test this assumption, we estimate
Equation (3). If there are no significant differences in the time trends of TestDaF participation
between crisis and non-crisis regions, the coefficients for lagged periods before the crisis hit will
not be statistically significant. The results are reported in Table 3. Column (1) reports the results
for the baseline model, while covariates are included in column (2). In column (3), we report the
results using the restricted common support sample. The coefficients for the two lagged periods
are not statistically different from zero in each specification which indicates that our identifying
assumption of parallel pre-trends in TestDaF participation rates is satisfied.

4.2. Sub-group results

Next, we divide our sample into sub-groups according to available demographic characteristics in
order to examine which groups are driving the observed average increase in TestDaF participation
in crisis regions. The results are presented in Table 4, where Panel A includes the results for the full
sample and Panel B includes the results for the common support observations. Columns (1)–(6)
present the results for male, female, youth (15–25 years old), adult (26–65 years old), domestic,
and foreign participants. All columns include the full vector of covariates as included in Table 2
columns (2) and (3).

The estimated coefficients in Panels A and B indicate that both men and women increase their
demand for German language skills in crisis affected regions, with the increase for men being larger
andmore robust than the corresponding increase for women. TestDaF participation formen increases
significantly by 45%, while the increase for women is smaller in magnitude and less robust.

Table 3. Empirical test for parallel pre-trends.

Dependent variable: Log Participation in TestDaF

Full sample Common support

(1) (2) (3)

Regional Crisis Indicator: Leads and Lags
Crisist−2 0.034 0.270 0.365

(0.186) (0.283) (0.302)
Crisist−1 0.295 0.230 0.312

(0.180) (0.333) (0.354)
Crisist 0.516** 0.580* 0.689*

(0.208) (0.323) (0.390)
Crisist+1 0.496** 0.402 0.580

(0.222) (0.342) (0.418)
Crisist+2 0.650** 0.550 0.783*

(0.264) (0.371) (0.453)
Crisist+3 0.545* 0.436 0.669

(0.310) (0.445) (0.545)
Crisist+4 onward 0.321 0.151 0.382

(0.313) (0.582) (0.714)
Observations 715 501 417
R2 0.381 0.437 0.481
Number of Regions 55 45 38
Covariates No Yes Yes
Year & Region FEs Yes Yes Yes

Notes: Dependent variable: Log participation in TestDaF – test of German as a foreign language. TestDaF is an international
language examination to certify an advanced knowledge of German, corresponding to competence levels B2 to C1 of the
Common European Framework of Reference for Languages. Regional Crisis Indicator is a dummy variable equal to 1 for
region i experiencing a crisis in year t, and equal to 0 otherwise. Column (1) reports the baseline estimation without covariates,
which are included in column (2). Column (3) reports the estimation results using observations over the region of common
support, i.e. treated and control regions with similar observed characteristics paired using propensity score matching.
Cluster-bootstrapped standard errors are clustered at region-level and reported in parentheses. *** significant at 1 percent,
** significant at 5 percent, * significant at 10 percent.
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The results also show that there is a large and statistically significant increase of 38% in demand
for German language skills among the youth (increase by 48% in the common support regions). This
finding can be explained by the disproportionate impact of the European financial crisis on youth
employment and professional opportunities. The increase in TestDaF participation of adults is
smaller and statistically indistinguishable from zero. Finally, there is some evidence indicating that
the increase is driven predominantly by domestic citizens, rather than foreign test takers traveling
to TestDaF centers.

4.3. Heterogeneous effects by linguistic regions

In order to analyze heterogeneous effects of the financial crisis on TestDaF participation in the
different linguistic regions of Europe, we assign our sample to one of the following language families:
Baltic (Latvia and Lithuania), Finno-Ugric (Estonia, Finland, and Hungary), Germanic (Ireland, Luxem-
bourg, Netherlands, Sweden, United Kingdom), Hellenic (Cyprus and Greece), Latin (France, Italy, Lux-
embourg, Spain, Portugal, and Romania), and Slavic (Czech Republic, Poland, Slovakia).13

We re-estimate the difference-in-differences model including an interaction term between the
regional crisis indicator and the linguistic region. The results are reported in Table 5, where Panel
A includes the results for the full sample and Panel B includes the results for the common
support observations. The table includes the estimated coefficients for the interaction terms with
the main linguistic regions of interest: Hellenic, Latin, and Baltic-Slavic. The corresponding compari-
son group includes the Germanic and Finno-Ugric speaking regions. Columns (1)–(7) present the
results for total, male, female, youth (15–25 years old), adult (26–65 years old), domestic, and
foreign participants respectively. All estimations include the full set of covariates and fixed effects
to control for region-specific and year-specific unobservables, including time-invariant differences
in foreign language education policies across the different linguistic regions.

The results in Panel A indicate weak evidence that there is an increase in Hellenic linguistic
regions (in Cyprus and Greece) affected by the crisis where TestDaF participation rates increased
by 190% compared to Germanic and Finno-Ugric regions. There is also weak evidence of an increase
of 64% in Latin linguistic regions (France, Italy, Luxembourg, Spain, Portugal, and Romania) affected

Table 4. Impact of financial crisis on TestDaF participation, by sub-groups.

Dependent variable: Log Participation in TestDaF

Males Females Youth (15–25 years) Adult (26–65 years) Domestic Citizens Foreign Citizens
(1) (2) (3) (4) (5) (6)

Panel A: Full sample
Regional crisis indicator 0.453*** 0.209 0.377** 0.138 0.363* 0.121

(0.142) (0.172) (0.191) (0.100) (0.191) (0.097)
Observations 501 501 501 501 501 501
R2 0.357 0.432 0.434 0.257 0.409 0.304
Number of Regions 45 45 45 45 45 45

Panel B: Common support observations only
Regional crisis indicator 0.440*** 0.328* 0.480** 0.161 0.466** 0.096

(0.146) (0.190) (0.203) (0.112) (0.206) (0.105)
Observations 417 417 417 417 417 417
R2 0.405 0.473 0.481 0.269 0.452 0.321
Number of Regions 38 38 38 38 38 38
Covariates Yes Yes Yes Yes Yes Yes
Year & Region FEs Yes Yes Yes Yes Yes Yes

Notes: Dependent variable: Log participation in TestDaF – test of German as a foreign language. Regional Crisis Indicator is a
dummy variable equal to 1 for region i experiencing a crisis in year t, and equal to 0 otherwise. Columns 1–6 report estimation
results for sub-groups of men, women, youth (15–25 years old), adults (26–65 years old), domestic citizens, and foreign
nationals respectively. All estimations include covariates: Youth Unemployment Rate, Adult Unemployment Rate, Log Gross
Fixed Capital Formation, Enrollment Rate in ISCED 3-4, Enrollment Rate in ISCED 5-6, Secondary Education Rate, and Tertiary
Education Rate. Cluster-bootstrapped standard errors are clustered at region-level and reported in parentheses. *** significant
at 1 percent, ** significant at 5 percent, * significant at 10 percent.
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Table 5. Impact of financial crisis on TestDaF participation, by linguistic regions.

Dependent variable: Log Participation in TestDaF

Total Participants Males Participants Females Participants Youth (15–25 years) Adult (26–65 years) Domestic Citizens Foreign Citizens
(1) (2) (3) (4) (5) (6) (7)

Panel A: Full sample
Regional Crisis Indicator −0.009 0.222 −0.053 0.054 0.080 −0.018 0.225

(0.325) (0.238) (0.304) (0.307) (0.220) (0.290) (0.261)
Regional Crisis Indicator 1.901* 1.348 1.718* 1.880* 0.806 1.947* 0.241
x Hellenic Linguistic Regions (1.142) (1.077) (0.908) (1.073) (0.649) (1.151) (0.607)
Regional Crisis Indicator 0.643* 0.373 0.459 0.561* 0.068 0.639** −0.182
x Latin Linguistic Regions (0.347) (0.271) (0.318) (0.322) (0.251) (0.308) (0.297)
Regional Crisis Indicator −0.086 −0.032 −0.157 −0.174 0.059 −0.118 0.034
x Baltic-Slavic Linguistic Regions (0.372) (0.287) (0.349) (0.345) (0.284) (0.337) (0.313)
Observations 501 501 501 501 501 501 501
R2 0.465 0.384 0.465 0.470 0.271 0.447 0.313
Number of Regions 45 45 45 45 45 45 45
Panel B: Common support observations only
Regional Crisis Indicator 0.012 0.153 −0.013 0.074 0.065 0.006 0.167

(0.370) (0.270) (0.341) (0.343) (0.250) (0.326) (0.294)
Regional Crisis Indicator 1.782 1.259 1.611* 1.760* 0.812 1.807 0.290
x Hellenic Linguistic Regions (1.106) (1.017) (0.902) (1.043) (0.664) (1.110) (0.633)
Regional Crisis Indicator 0.714* 0.425 0.524 0.633* 0.097 0.706** −0.147
x Latin Linguistic Regions (0.371) (0.293) (0.336) (0.341) (0.270) (0.321) (0.315)
Regional Crisis Indicator −0.070 −0.040 −0.130 −0.154 0.071 −0.101 0.046
x Baltic-Slavic Linguistic Regions (0.401) (0.306) (0.374) (0.370) (0.304) (0.354) (0.355)
Observations 417 417 417 417 417 417 417
R2 0.512 0.435 0.509 0.520 0.284 0.494 0.329
Number of Regions 38 38 38 38 38 38 38
Covariates Yes Yes Yes Yes Yes Yes Yes
Year & Region FEs Yes Yes Yes Yes Yes Yes Yes

Notes: Dependent variable: Log participation in TestDaF – test of German as a foreign language. Columns 1–7 report estimation results for sub-groups of men, women, youth (15–25 years old),
adults (26–65 years old), domestic citizens, foreign nationals, and total participants respectively. All estimations include covariates: Youth Unemployment Rate, Adult Unemployment Rate, Log
Gross Fixed Capital Formation, Enrollment Rate in Secondary Education, Enrollment Rate in Tertiary Education, Secondary Education Rate, and Tertiary Education Rate. Cluster-bootstrapped stan-
dard errors are clustered at region-level and reported in parentheses. *** significant at 1 percent, ** significant at 5 percent, * significant at 10 percent.
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by the crisis. In both cases, the increases appear to be driven by female and youth participation in the
TestDaF. These results also correspond to the countries whose labor markets were most severely
affected during the financial crisis. However, the estimated coefficients are only significant at 90%
confidence level and the estimations are under-powered to detect significant treatment effects,
therefore we interpret this as suggestive, rather than robust causal evidence of regional heterogen-
eity along linguistic lines.

4.4. Robustness

Lastly, we test a more stringent definition which defines a region to be in crisis if its GDP growth
reduces by more than 2 standard deviations from the pre-crisis time trend. This alternate definition
is used to re-estimate the difference-in-differences model on the full sample and common support
observations. The results are reported in Table 6. We find that the estimated coefficients for the full
sample remain similar in magnitude and statistically significant. The estimated coefficient using the
common support observations is smaller in magnitude compared to the previous crisis definition
(indicating a 40% increase in TestDaF participation compared to a 48% increase earlier), however
it remains statistically significant. We interpret this finding to imply the robustness of our main
results and the decrease in magnitude can be explained by the change in composition of our treat-
ment and control groups, as compared to our baseline definition.

5. Concluding remarks and policy implications

In this paper, our objective is to analyze whether the European financial crisis and the associated
economic downturn had a causal impact on demand for German language skills. We focus on the

Table 6. Robustness test: crisis defined using 2 standard deviation decrease from GDP growth time trend.

Dependent variable: Log Participation in TestDaF

Full sample Common support

(1) (2) (3)

Regional Crisis Indicator 0.429** 0.325* 0.400**
(0.195) (0.187) (0.194)

Log Gross Fixed Capital Formation 0.392 0.523
(0.470) (0.491)

Youth Unemployment Rate 0.023 0.028
(0.017) (0.021)

Adult Unemployment Rate 0.019 0.038
(0.049) (0.063)

Secondary Education Rate −0.039 −0.040
(0.042) (0.044)

Tertiary Education Rate −0.047 −0.043
(0.047) (0.051)

Enrollment in ISCED 3-4 −0.002 −0.001
(0.019) (0.023)

Enrollment in ISCED 5-6 −0.001 −0.001
(0.008) (0.008)

Observations 715 501 417
R2 0.377 0.430 0.471
Number of Regions 55 45 38
Year & Region FEs Yes Yes Yes

Notes: Dependent variable: Log participation in TestDaF – test of German as a foreign language. TestDaF is an international
language examination to certify an advanced knowledge of German, corresponding to competence levels B2 to C1 of the
Common European Framework of Reference for Languages. Regional Crisis Indicator is a dummy variable equal to 1 for
region i experiencing a crisis in year t, and equal to 0 otherwise. Column (1) reports the baseline estimation without covariates,
which are included in column (2). Column (3) reports the estimation results using observations over the region of common
support, i.e. regions with similar observed characteristics paired using propensity score matching. Cluster-bootstrapped stan-
dard errors are clustered at region-level and reported in parentheses. *** significant at 1 percent, ** significant at 5 percent, *
significant at 10 percent.
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German language since Germany and other German-speaking countries did not experience the
severe banking and sovereign debt crises, economic downturn, and increase in unemployment
rates experienced in other European countries. Given the legal commitment to free trade and
labor movement within the European Union, we hypothesize that German language skills
become increasing valuable after the crisis to enable trade and migration flows.

In order to test our study hypothesis we construct a new sub-national data-set of TestDaF partici-
pation rates and financial crisis indicators. Our empirical methodology uses difference-in-differences
estimations combined with propensity score matching to identify the causal impact of the crisis on
demand for German language proficiency proxied by TestDaF participation. We find that regions
which were affected by large deviations from the pre-crisis time trends of GDP growth exhibited sig-
nificantly increased TestDaF participation rates. In particular, the demand of TestDaF certification
increased considerably among youth between 15 and 25 years of age. Our findings indicate that
there is an increased demand for new skills following the crisis, especially in regions where oppor-
tunities for young adults were reduced.

This research contributes further evidence in support of European language and educational
policy promoting multilingualism. As part of its efforts to promote cultural links, labor mobility,
and internal trade, the European Union has designated multilingualism as an important priority.
The EU’s language policy objective is to enable every European citizen to master two other
languages in addition to their mother tongue.14 Accordingly, the EU funds a number of programs
dedicated to helping member countries develop new educational policies aiming to increase
language skills among both school-going youth and adults already in the labor market. These pol-
icies are backed by a commitment to gathering data to monitor progress in language teaching and
learning. Our findings contribute to this effort by providing regional evidence of determinants for
language demand and a first economic analysis of skill formation in response to economic crises.

Notes

1. TestDaF test incorporates four parts: reading, listening, writing, and oral comprehension. Results are assigned to
one of three levels, which are equivalent to competence levels B2 to C1 of the Common European Framework of
Reference for Languages.

2. As a robustness test, we also use a more stringent definition which defines a region to be in crisis if the fall in GDP
per capita growth exceeds 2 standard deviations.

3. EU immigrants who can demonstrate evidence of adequate financial means exceeding the eligibility threshold
for Swiss social security payments can also be permitted to live in Switzerland. In contrast to non-EU citizens,
there are no quotas regarding the number of permits per origin country for people in employment or with
sufficient financial means.

4. Recent evidence shows that in the post-crisis period, south-north migration flows increased significantly,
especially towards Germany and the United Kingdom (Barslund and Busse 2014).

5. In our study sample, the linguistic regions incorporate the following countries: Baltic (Latvia and Lithuania),
Finno-Ugric (Estonia, Finland, and Hungary), Germanic (Ireland, Luxembourg, Netherlands, Sweden, United
Kingdom), Hellenic (Cyprus and Greece), Latin (France, Italy, Luxembourg, Spain, Portugal, and Romania), and
Slavic (Czech Republic, Poland, Slovakia).

6. The 55 regions in our full sample are also presented in Figure A2 in the Appendix. Each panel corresponds to a
particular year between 2007–10 in order to graphically illustrate the advance of the Euro-crisis in our sample.
Our study sample does not include Austria, Germany, Switzerland, Malta and Slovenia. The first three are
excluded to focus our analysis on non-German speaking countries. The latter two because no testing took
place in the relevant time period. Belgium is also excluded from our sample due to poor availability of sub-
national economic data. The complete list of regions is included in Table A1 in the Appendix.

7. Gross fixed capital formation, also known as Investments, consists of resident producers’ net acquisitions of fixed
assets intended for use in processes of economic production, for example: buildings, structures, machinery and
equipment (Eurostat 2021).

8. As mentioned earlier, we also use a crisis definition based on 2 standard deviations as a robustness check.
9. See Imbens and Wooldridge (2009) for a theoretical exposition and Galiani, Gertler, and Schargrodsky (2005) for

an empirical application.
10. As per Bertrand, Duflo, and Mullainathan (2004).
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11. Results are available upon request.
12. The complete algorithm is described in Becker and Ichino (2002) and our implementation is similar to Galiani,

Gertler, and Schargrodsky (2005).
13. See Lewis, Simons, and Fennig (2009) and Ruhlen (1991).
14. See here: https://ec.europa.eu/education/policy/multilingualism_en.
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Appendix

Figure A1 denotes the time series of average TestDaF participants per year using a local polynomial regression. The
smoothed line chart can be interpreted as the annual average values of TestDaF participants with 95% confidence inter-
vals across all 55 NUTS-2 regions in our sample.

Figure A1. TestDaF Participants (2001–13).
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Table A1. Treatment and control groups.

Crisis = 1 Std. Dev. Decrease Crisis = 2 Std. Dev. Decrease

Control
Periods

Treatment
Periods

Total
Periods

Control
Periods

Treatment
Periods

Total
Periods

Region (NUTS Code) (1) (2) (3) (4) (5) (6)

Kypros, Cyprus (CY00) 8 5 13 8 5 13
Jihozapad, Czech Republic (CZ03) 8 5 13 8 5 13
Severozapad, Czech Republic
(CZ04)

8 5 13 9 4 13

Severovychod, Czech Republic
(CZ05)

8 5 13 11 2 13

Eesti, Estonia (EE00) 8 5 13 8 5 13
Attiki, Greece (EL30) 7 6 13 7 6 13
Kriti, Greece (EL43) 6 7 13 8 5 13
Kentriki Makedonia, Greece (EL52) 8 5 13 8 5 13
Principado de Asturias, Spain
(ES12)

7 6 13 8 5 13

Aragon, Spain (ES24) 7 6 13 7 6 13
Comunidad de Madrid, Spain
(ES30)

7 6 13 8 5 13

Cataluana, Spain (ES51) 7 6 13 7 6 13
Comunidad Valenciana, Spain
(ES52)

7 6 13 7 6 13

Andalucia, Spain (ES61) 6 7 13 6 7 13
Canarias, Spain (ES70) 7 6 13 7 6 13

(Continued )

Figure A2. Progression of Euro-crisis in Sample Regions. Source: EuroGeographics for administrative borders. Crisis regions
defined using authors’ calculation.
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Table A1. Continued.

Crisis = 1 Std. Dev. Decrease Crisis = 2 Std. Dev. Decrease

Control
Periods

Treatment
Periods

Total
Periods

Control
Periods

Treatment
Periods

Total
Periods

Region (NUTS Code) (1) (2) (3) (4) (5) (6)

Lansi-Suomi, Finland (FI19) 8 5 13 8 5 13
Ile-de-France, France (FR10) 13 0 13 13 0 13
Nord – Pas-de-Calais, France
(FR30)

8 5 13 8 5 13

Rhone-Alpes, France (FR71) 8 5 13 8 5 13
Provence-Alpes-Cote d’Azur,
France (FR82)

7 6 13 7 6 13

Kozep-Magyarorszag, Hungary
(HU10)

8 5 13 8 5 13

Southern and Eastern, Ireland
(IE02)

6 7 13 6 7 13

Piemonte, Italy (ITC1) 7 6 13 7 6 13
Liguria, Italy (ITC3) 8 5 13 8 5 13
Lombardia, Italy (ITC4) 8 5 13 8 5 13
Sicilia, Italy (ITG1) 6 7 13 6 7 13
Sardegna, Italy (ITG2) 6 7 13 8 5 13
Veneto, Italy (ITH3) 7 6 13 7 6 13
Toscana, Italy (ITI1) 7 6 13 7 6 13
Lazio, Italy (ITI4) 7 6 13 7 6 13
Lietuva, Lithuania (LT00) 8 5 13 8 5 13
Luxembourg, Luxembourg (LU00) 8 5 13 8 5 13
Latvija, Latvia (LV00) 8 5 13 9 4 13
Noord-Holland, Netherlands
(NL32)

8 5 13 8 5 13

Mazowieckie, Poland (PL12) 13 0 13 13 0 13
Malopolskie, Poland (PL21) 13 0 13 13 0 13
Slaskie, Poland (PL22) 13 0 13 13 0 13
Lubelskie, Poland (PL31) 13 0 13 13 0 13
Podkarpackie, Poland (PL32) 13 0 13 13 0 13
Wielkopolskie, Poland (PL41) 13 0 13 13 0 13
Zachodniopomorskie, Poland
(PL42)

13 0 13 13 0 13

Lubuskie, Poland (PL43) 13 0 13 13 0 13
Dolnoslaskie, Poland (PL51) 13 0 13 13 0 13
Kujawsko-Pomorskie, Poland
(PL61)

13 0 13 13 0 13

Pomorskie, Poland (PL63) 13 0 13 13 0 13
Centro, Portugal (PT16) 7 6 13 7 6 13
Lisboa, Portugal (PT17) 8 5 13 8 5 13
Nord-Vest, Romania (RO11) 8 5 13 8 5 13
Nord-Est, Romania (RO21) 8 5 13 9 4 13
Bucuresti – Ilfov, Romania (RO32) 8 5 13 10 3 13
Vest, Romania (RO42) 8 5 13 8 5 13
Stockholm, Sweden (SE11) 7 6 13 7 6 13
Zapadnw Slovensko, Slovenia
(SK02)

8 5 13 8 5 13

London, England (UKI) 7 6 13 7 6 13
South-East, England (UKJ) 7 6 13 7 6 13
Total Observations 474 241 715 488 227 715

Note: This table lists all 55 regions in the study sample. Control Periods indicate the number of years without financial crisis and
Treatment Periods indicate the number of years after the financial crisis affects the region. Columns 1–3 include the number of
Control and Treatment Periods under the baseline definition of financial crisis, defined as a 1 standard deviation decrease in
GDP per capita. Columns 4–6 include the number of Control and Treatment Periods under the alternative definition of financial
crisis, defined as a 2 standard deviation decrease in GDP per capita. Data Sources: Authors’ calculations using Eurostat data.
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