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Abstract: In the process of European integration labour etarkre assumed to be affected dispropor-
tionately in regions bordering on new EU membemtoes. With respect to wage differentials, com-
pared to interior regions, low-skilled workers there according to the Feenstra-Hanson model pre-
dicted to suffer notably from increasing trade #émel relocation of production activities to low-wage
countries, while high-skilled workers should beh&fbhm the increasing market potential. Using data
from the IAB employment subsample (IABS) and theplryment register (BeH) | shed light on the
development of the wages for workers in easterraBaxcompared to other western German districts.
Conducting regressions separately for every yedraafixed-effects approach | come to surprising
results: while in the early years after the falltieg Iron Curtain a catching-up process set inefar
ployees in eastern Bavaria, the trend reverses E¥85 and the wage gap deepens again.

Zusammenfassung: Die Arbeitsmarkte in Grenzregionen zu den mitteglosopéaischen EU-
Mitgliedern sind durch die wirtschaftliche Integomt Europas besonders betroffen. Durch die geogra-
phische N&he sollten sich dort die relativen Andgan in der Arbeitsnachfrage tiberdurchschnittlich
auswirken. Dem Feenstra-Hanson-Modell zufolge &exh geringqualifizierte Arbeitnehmer im
Grenzland Uberproportional, wahrend Hochqualifigielie Gewinner der Handelsliberalisierung sind.
Auf Basis der Daten der |IAB-Beschaftigtenstichproinel der Beschaftigten-Historik schatze ich die
Lohndifferentiale zwischen Arbeitnehmern in der i@megion Ostbayern und dem restlichen west-
deutschen Bundesgebiet. Die Ergebnisse Uberrasaiémend es Anfang der 1990er Jahre zu einem
Aufholprozess in Ostbayern kommt, dreht sich demdirab 1995 und der Lohnabstand wachst wie-
der.
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1 Introduction

In the course of globalisation and the EU enlargenpeocess the labour markets in western
European countries have to face intense cost predsspecially the population at the imme-
diate frontier between old and new EU member stateffected by fundamental changes in
the economic framework. The unexpected fall ofltba Curtain in 1989 meets the criteria of
a natural experiment. Though border regions shprdéit due to increasing trade possibilities
in the long run, they have to cope with adjustn@oblems in particular on the labour mar-
ket. Although free movement of labour and freeddnsesvices is still restricted in a transi-
tion period not exceeding 2011, the districts istesan Bavaria close to the Czech Republic
have to bear the growing import competition frone tieighbouring country. Against this
background the question arises, what impact thee@sing economic integration had on the
development of wages in the districts close tdotbreler.

While traditional trade models deal with the distition of horizontal production across coun-
tries (models by Ricardo, Heckscher-Ohlin, Stolgamuelson theorem), new trade theory
tries to explain the phenomenon of intra-industiiatle and the fragmentation of production.
One of the most important models from this groughef literature is the Feenstra-Hanson
model, which was developed in the course of theem®ing outsourcing activities from the
United States to Mexico. In the model developed-bgnstra/Hanson (1996) a single manu-
factured good is produced in two countries (home fameign, i=1,2) from a continuum of
intermediate inputs using unskilled laboly),( skilled labour ;) and capital K;). The factor
prices are given by the wage for unskilled labayrthe wage for skilled laboug, and the
rental on capitat;. zD[O;L]denotes the many different activities necessaryhferproduction

of a final good whose production needs no additiamaut of labour or capital. A higher
value ofzis equivalent to an input that uses skilled labmore intensively. It is assumed that
unskilled labour is relatively scarce and skilletddur relatively abundant in the home coun-
try. Therefore unskilled labour is relatively magpensive at home than abroatl.denotes
the equilibrium value, i.e. the critical value redjag the fragmentation of production be-
tween the home and the foreign country. Since aaegito the above assumption the wage of
skilled employees is relatively lower in the honwuwetry, all activitiesz' > z* can be pro-
duced advantageously at home. On the other harattlities z' < z* can be produced at a
cheaper rate in the foreign country. As a consecgiéme foreign country specialises in activi-
ties [0, z*), whilst the home country specialisesactivities (z*, 1]. The assumption that the

rental on capitat is lower in the home country;(< r»), reflects the relative abundance of



capital at home. Allowing for capital mobility bedn the two countries, capital will move
abroad, so th& decreases at home and increases abroad. Thitsnesusing capital costs in
the home country, while in the foreign country tapital rent will shrink. Consequently, due
to the modified cost structure, the equilibriumuelof z increases, i.e. the foreign country
specialises in an expanded range of activities|enthie home country specialises in a con-
tracted range of activities. This has the followintplications regarding the demand for la-
bour: the production activities which are outsodriem the home to the foreign country use
skilled labour less intensively than the activitwsich still are produced at home. Hence the
relative demand for unskilled labour drops in tr@mle country, the relative demand for
skilled labour rises. In the foreign country théuadd activities use relatively more skilled
labour than the hitherto performed activities, lagdo a growing demand for skilled labour
there, too. Unlike in the Heckscher-Ohlin-Samuelgamework the relative wages of skilled
labour rise in both countries.

The essential conclusion of this theoretical masiehat even without explicit consideration
of border regions it can be derived that, in geln@nahe borderland labour market effects of
economic integration are especially large. LowlsHilworkers are supposed to lose out
above-average there, while high-skilled workersusth@specially profit in districts close to
the new markets. This standpoint is reflected enEaropean Commission’s report on EU-15
border regions (European Commission 2001: 10):dgéneral, human capital-intensive and
technologically advanced sectors in the borderoregare likely to benefit from enlargement,
while labour-intensive sectors are likely to fasereased competition from cheap labour.”

As in the theoretical field for the matter of enigsrthe studies by Feenstra and Hanson con-
stitute substantial contributions in favour of ttesearch on border regions. In the case of
Mexico the effects of trade liberalisation since thid of the 1980s are analysed in detail.
The empirical results of Hanson (1996a, 1996b) ssgthat the expansion of export manu-
facturing in the Mexican border region significgntbntributed to the employment growth in
U.S. border manufacturing industries. In recentryessome papers provided results for the
1990s which challenge the conclusion of FeenstdaHamson that outsourcing is the driving
force for increasing wage differentials in devefgpicountries. Chiquiar (2004) and Ai-
rola/Juhn (2005) find evidence that between 199@ 2000 demand for skilled labour in-
creased at a much slower rate in regions highgisted with the U.S. compared to other
Mexican regions. Also with respect to European eoun integration studies refer to the
Feenstra-Hanson model. Examining nationwide wafferdntials Skuratowicz (2005) finds a

growing wage gap between high- and low-skilled weoskin Poland. It is quite evident that



skill upgrading took also place in the EU accessioanntries (Bruno et al. 2004). In one of
the rare micro-level studies Geishecker/Goérg (2@33)mate the effects of international out-
sourcing on the wages of different skill groupsatipwing for individual fixed effects. They
find evidence for low-skilled workers being the éos of globalised production, since trade
and outsourcing reduced the real wages in this gloup by up to 1.8%. On the other hand,
high-skilled workers benefited from the new traggartunities by increasing wages up to
3.3%. These results are in line with the finding§eishecker (2002) stating that with nearly
stable relative wages in the 1990s, the declinthefrelative demand for low-skilled labour
can be explained up to 24% by international outsagr Unfortunately, in many cases the
analyses are related to whole countries, whileetl®mo reference to regional information,
often due to a lack of available data. Though ibéyond all question that skill premiums
went up in Western as well as in Eastern Europeantdes, the main cause is still contro-
versial. Since it is above all the effects of ftemde and international outsourcing on the de-
velopment of wage differentials that are dispufedusing on border regions can contribute
to shed light on this topic.

In this paper | highlight the specific situationtbe Bavarian-Czech cross-border labour mar-
ket. While Moritz/Groger (2007) only use a two parcrandom sample of all employees not
finding significant results | estimate wage effeatsthe basis of a larger dataset containing all
employees subject to social insurance contributioeastern Bavaria. The remainder of the
paper is structured as follows: section 2 provaestroduction of my data source. In section

3 | describe the estimation methods and the ressdtstion 4 concludes.

2 Dataand Basic Definitions

| use micro data from the weakly anonymous versiothe IAB Employment Sample (IABS)
for the years from 1980 to 2001, which are provitigdthe Institute for Employment Re-
search (IAB) and contain information about a twocpat random sample of all employees
covered by the social security system (for a dpion of the dataset see Hamann 2005). In
order to avoid that observations for the borderoregre too few and insufficient for robust
estimates | include an extract from the employnregiister Beschaftigtenhistorik BekH
which covers all observations in the eastern Bavabiorder region (i.e. 100% instead of 2%).
For all estimations | eliminate apprentices, maabjart-time and part-time workers, home-
workers and all observations where information aksalucation and/or professional status is

missing, from the data. | concentrate on full-tiemployees, aged 16 to 65, who are at least



in one year employed on June 30 (the referenceg.datkstinguish between the following

three skill groups of workers (table 1):

Table 1: Classification of Ger man skill groups

Skill group | Qualification

low-skilled | people with no occupational qualifieatiregardless of the educational
level reached, i.e. with or without a certificate upper secondar
education Abitur)

K

skilled people with an occupational qualificatiomether or not they have|a
certificate of upper secondary educatidibifur)

high-skilled | people with upper secondary education and a ddgreea university
or polytechnic

Table 2: Regional classification scheme based on BBR classification

Structural region type District type | Description of region type (BBR)
Regions with large ag- BBR1 Core cities
glomerations (basic type 1) Highly urbanised districts in regions
BBR 2 . )
with large agglomerations
Urbanised districts in regions with
BBR 3 )
large agglomerations
BBR 4 Rural dlstrl_cts in regions with large
agglomerations
Regions with features of Central cities in regions with interme-
. i BBR 5 . .
conurbation (basic type 2) diate agglomerations
Urbanised districts in regions with
BBR 6 . . .
intermediate agglomerations
Rural districts in regions with intef-
BBR 7 : i
mediate agglomerations
Regions of rural character BBR8 Urbanised districts in rural regions
(basic type 3) BBR 9 Rural districts in rural regions

Source: Federal Office for Building and Regionartling Bundesamt fir Bauwesen und Raumordnung)BBR

According to the regulation regarding employmennpts for foreign commuters in German
border regions Anwerbestoppausnahmeverordnung ASEA97) the Bavarian borderland
consists of the eastern parts of the regiorSlmdrfranken(Upper Franconia®berpfalz(Up-
per Palatinate) andiederbayernLower Bavaria) including the university townsBdyreuth
and Passau and the towns with polytechnkackihochschulenHof, Weiden, Amberg and

Deggendorf (15 districts and 7 autonomous municodhorities, figure 1). In contrast to the



border region in ASAV, 8 6 para. 1 my analysis e¢eube city and the district of Regensburg.
Taking into account the differences between urhach riral areas | use the classification
scheme of the Federal Office for Building and RagioPlanning Bundesamt fir Bauwesen
und Raumordnung BBRwhich differentiates between regions with la@gglomerations
(BBR 1-4), regions with features of conurbation @B-7) and regions of rural character
(BBR 8-9) (table 2). As control group | use the @tations only from the remaining western
German districts (without Berlin), since the incbarsof data from the eastern German states
(which are available from 1992 onwards) would leabiased results.

Thuringia Saxony

Hof

Kulmbach Wunsiedei

Czech Republic

B_ax_ir-‘euth Tirschenreuth

Eastern Bavarian Border Region
District types (BBR)

M s

Neustadt
Weiden

Amberg-Sulzbach

i'*‘r‘e_yung-Grafenau
Deggendorf

Passau ;

Bavaria

Figure 1. Eastern Bavarian border region



3 Econometric Analysis of Wage Differentials
3.1 SeparateRegressionsfor Each Year
The aim of my analysis is to estimate whether thening of the border between Germany
and the Czech Republic had a significant effecthendevelopment of employess’ wages in
the eastern Bavarian borderland compared to emgdoie other western German districts.
Firstly, the development of relative wage diffefalst can be estimated in every year by con-
ventional regression analysis. Focusing on fulletiworking employees | estimate a Mincer-
ian wage equation (Mincer 1974) by running crosgiseal regressions for each year be-
tween 1980 and 2001 separately. | split the datagesubsamples according to the skill and
sex groups.The estimation equation takes the following form:

J=3 K=27
INWAGE; = a + $,EXPER ++ B,EXPER+ ) y; BBR; + >, DWZWG,
k=1

=1
+ JFOREIGN + r BORREG+ @BORREG FOREIGN +¢,

D

For a detailed definition of the variables seedabl The dependent variadle WAGE de-
notes the logarithm of individual i’'s daily wageo@rary to the regressions in Moritz/Groger
(2007) | do not estimate a Tobit model, but useegatpat are in the case of censoring at the
upper ceiling in the German social contributiontegs imputed on the basis of Tobit esti-
mates of the distribution parameters (Gartner 2085j}hat | can then apply the standard OLS
method. In addition to the variables controlling ftbe potential experienc&EXPER, EX-
PER) | use dummies for the district typeBRR) and the industrieDWZWQ.2 The branches

of economic activity are not aggregated into 16istdes, but are available on the basis of a
3-digit code (WZ 73). | transform this very detdilelassification into a scheme of 28 indus-
tries. In order to avoid estimations for a refeeegcoup of job entrants | include only indi-
viduals with at least five years of work experienSence the district types 1-4 and 6 do not
appear in the border region | exclude observatmnthese districts from the estimation.
Moreover, | include a dummy variable for nationa{FOREIGN, which equals one if the
employee is not German and zero otherwise. Thdiciggit of BORREGt, which I'm mostly
interested in, estimates the wage effect (as %¥sEemman employees of the respective skill

1 Since | use all observations for the border rediom the employment register and only a 2% saroplebser-
vations in the non-border region | weight the olsaBons adequately to their representativeness.

2 The workers’ potential on-the-job experien&&XPER is measured in years as age minus average duitio
education minus six. | impose 10 years as the geedaration of education for low-skilled workersthaut
upper secondary education, 13 years for low-skillextkers with upper secondary education, 12.5 a@nd 1
years respectively for skilled workers, 16 yeansHigh-skilled workers holding a degree from a pethnic-
and 18 years for high-skilled university graduates.



and sex group in the border region compared wi¢hrtaitional level. According to my hy-
pothesis | expect decreasing valuest dor low-skilled workers and increasing values for
skilled and high-skilled workers for the years aft®89. In order to control for the Czech
commuters who are allowed to work in the Bavariandbrlands, | interact the nationality
dummy with the border region dummBQ@RREG*FOREIGIN The coefficient of this vari-
able measures the wage effect of foreigners irbtrder region relative to foreigners in the

rest of the country.

Table 3: Variables of the wage equation

In WAGE logarithm of individual wage

EXPER £5) potential job experience

EXPER potential job experiené&.00

BBR* dummies for BBR district types 5,7 and 8
DWZWG* dummies for industries 1-27

FOREIGN dummy for foreign workers

BORREG dummy for border region
BORREG*FOREIGN | interaction term of BORREG and FED&N
cons. constant

The estimation results of the control variables seasible. The coefficient of the variable
controlling for foreign workers exhibits all alorniige observation period negative values for
all male skill groups and for low-skilled female skers. This means, that foreigners belong-
ing to these groups earn less than the relevanesiienGerman workers. Positive wage dif-
ferentials for non-Germans are identified for feenskilled workers in the 1990s and in some
years for female high-skilled workers. One addiiloyear of potential experience yields in
the first instance a significant wage increase,tbetbenefit decays over time (coefficients of
EXPER+, EXPER -). The significant coefficient values for mosttbé dummies for district
types and industries provide evidence for an aggtatron wage premium as well as for in-
ter-industrial wage differentials.

Concerning the border region dummy | obtain théoing results for the coefficient in the
case of domestic low-skilled workers an interestifterence between males (figure 2a) and
females (figure 2b) is observable. In the 1980n@l-skilled employees in the eastern Ba-
varian border region earn about 5% less. This whfferential considerably narrows in the

beginning of the 1990s to around -3%. Until the ehthe decade the wage gap widens again



approaching the original level of -5%. In contrasthis surprising development there is no
similar trend for low-skilled female workers in therder region. Starting from a far smaller
wage gap of approximately -2% the difference insesan the 1980s to about -4%. This level
stabilises during the 1990s with only one negatwtier in 1999.

(a) low-skilled, male (b) low-skilled, female
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Figure 2: Gender-specific wage effect for German employeesin eastern Bavaria

(as %, 1980-2001)
Source: Own calculations using the weakly anonynweusion of the IABS + BeH extract.
Notes: In the case of censoring, wages are caémliatthe framework of an imputation procedure giSiiobit
estimation method; Regression with heteroskedastiobust standard errors; */**/*** significant ahe 10/5/1
percent level.



Regarding skilled employees a general catchingropgss in eastern Bavaimclearly evi-
dent in the estimates, but interestingly, agairy dat male employees (figure 2c). Earning
nearly 5.5% less in 1980 the differential becom@#iouously smaller until the mid 1990s at
a level of about 3%. Then, similar to the trendléav-skilled male workers, the graph turns to
a deeper wage gap of around 4% in 1999 with atstiggovery in the following two years.
For female skilled workers the picture is again ptately different (figure 2d). Relative wage
losses for employees in the borderlands in the 4480m -2% to -3%) are succeeded by
making them up in the 1990s (from -3% to -2%).

As far as high-skilled workers are concerned, tisérattively smaller number of observations
poses a problem (apparent in the figures throughhtige confidential bounds). Male high-
skilled workers in eastern Bavaria (figure 2e) eabout 1% below average until the mid
1980s. In the following ten years the wage difféigdns positive and then oscillates around
the 0% line. Female high-skilled workers in thed®ssrregion obviously catch up in the 1980s
from below average to above average values. 1199€s the wage level stabilises around the

reference value for western Germany (figure 2f).

3.2 Pand: Fixed Effects

In the previous subsection | splitted the datasebming to the years from 1980 to 2001 and
estimated separately the wage effect in the bartgon. Since this method has some draw-
backs | also apply a fixed-effects approach andparmthe results. In order to account for the
time structure of the data | now use the wholes#dtacross the years. Since some individuals
are observed not only in one period the data haetructure of an unbalanced panel, which
entails some advantages. Compared to a seriesss sections the explanatory variables now
vary over two dimensions (individuals and time). istaver, having a larger sample size in
only one equation usually leads to more accuratmatrs. More intuitively, the data should
provide better information since the same individuare repeatedly observed (Verbeek
2004). Furthermore, the above applied estimatiothotedoes not control for unobserved
heterogeneity. Individuals exhibit characteristdsch are hardly observable. This fact poses
a problem if these attributes have an effect orotiteome variable and in addition are corre-
lated with an explanatory variable, i.e. the ester@ this variable will be biased due to en-
dogeneity. In the border region scenario, for insta employees living there could have
characteristics, e.g. regarding career planningnaotivation that lead to a lower wage. Omit-
ting these factors in the regression would yieliased estimate for the varialB®©RREG

which then captures this effect. In order to cdntoo unobserved heterogeneity | apply a

10



fixed-effects approach, i.e. | mitigate the omittediable bias by replacing the constant in the
wage equation in the previous subsection with edigffectr;, which captures time-invariant
characteristics of the individuals. In this case, toefficient of the variabBORREGreflects
the basic wage differential of employees in theerasBavarian border region in 1980. It is
important to mention that this variable in the fixeffects regression only estimates the effect
for movers from the non-border into the borderlagdinst the movers in the opposite direc-
tion. In order to reflect the wage increases oweetl include a set of time dummies into the
wage equation above, s.thHEAR1981= 1 if t = 1981 and so on. While the year 1980sten
tutes the base period, the time dummies captueach year the general trend which does not
vary between the individuals. Furthermore | gereemateraction terms between the different
years and the border region dumnBORREG*YEAR198#tc.). As these interaction terms
control for the difference (over time) in the diéace (wage gap in the border region), the
coefficientsw,...,m21 represent the difference-in-difference estimai{®oldridge 2003).
The coefficient of an interaction term in a specifear expresses the change in the wage dif-
ferential of the border region relative to the m&sthe country.

A Hausman test rejects in all cases the hypothleatswith respect to a random-effects model
the differences in the estimated coefficients aresystematic, i.e. the fixed-effects model is
favoured. Table 4 shows the wage differentialshim teference year 1980 and figure 3 the
development in the following years. The results B@RREGand the interaction terms are
quite plausible. In all cases the coefficient BPRREGexhibits a negative sign, in this case
with significant values only for all male subgrou@mparing the course of the graph to the
gradient in the previous regressions, there isstnking difference: for all male and female
subgroups the wage gap at the end of the obsenvpddod (in 2001) is larger than at the
beginning (in 1980). Regardless of the trend stgréilready in the 1980s or be it a reversal in
the mid 1990s the decline is more substantial thamy preceding results. This means that
controlling for idiosyncratic characteristics oetindividuals the relative wages in the eastern
Bavarian border region are decreasing, though wetyerhere significantly. It is interesting
that the catching-up process for male low-skilled akilled workers is also confirmed using
this estimation method. Summarising the resules ttbnd from the mid 1990s onward seems

generally unfavourable for eastern Bavaria.
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Table 4. Basic wage differential for German employeesin fixed effects estimations
BORREG (low-skilled) = BORREG (skilled) | BORREG (higkilled)

sex Coefz Std. Err. Coefr Std. Err. Coefr Std. Err.
male | - 0.0816***| 0.0135 | -0.0445* 0.0056| -0.094%9 | 0.0308
N=1,579,214| , N=5,610,951| , N=362,935 | _,_
n=256.058 R“=0.7573 n=647.543 R°=0.7586 N=60,526 R°=0.5692
female|-0.0174 0.0438 | -0.0205 0.015¢ -0.0835 0.0767
N=1,315,872| , N=2,108,504| ,_ N=73,356 >
n=212.503 R“=0.6312 nN=353.526 R°=0.5791 n=18,321 R“=0.5197

Source: Own calculations using the weakly anonynvausion of the IABS + BeH extract.

Notes: In the case of censoring, wages are caémliatthe framework of an imputation procedure gisiiobit
estimation method; regression with heterosked&gtiobust standard errors; */**/*** significant ahe 10/5/1
percent level; N: Number of observations, n: nunifegroups; R within
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Figure 3: Fixed effects estimation: wage effect in eastern Bavaria (as %, 1981-2001)
Source: Own calculations using the weakly anonynvausion of the IABS + BeH extract.
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4 Conclusion

The aim of this paper was to analyse the relatifeces of the fall of the Iron Curtain on the
eastern Bavarian borderland with respect to wafferdntials. Therefor | compared the east-
ern Bavarian wage differential before the openihthe border in the 1980s to the years af-
terwards until 2001. According to the Feenstra-ldansodel international trade and out-
sourcing strikes the low-skilled workforce in thertder region to a higher degree leading to
relative wage losses. On the other hand, the higttexctiveness of the region after the aboli-
tion of trade impediments should benefit especihigh-skilled employees. Regarding wage
differentials between eastern Bavaria and theokstestern Germany | applied two estima-
tion methods in order to identify the effects oé thpen border. In contrast to Moritz/Groger
(2007), which do not find significant results, ager dataset and advanced methods shed
more light on the changes. Using imputed wages saparating between male and female
employees | estimate separate wage equations éoy gear and apply a fixed effects model.
The estimates shed light on differences betweere raatl female workers. For male low-
skilled and skilled workers in the borderland, esanting more than 60% of the eastern Ba-
varian workforce, a catching-up process can bdigdruntil the mid 1990s. From 1995 on-
ward the trend reverses and workers in the bomelgon lose out relatively to employees in
the rest of western Germany. The findings for athéle skill groups and also male high-
skilled employees are not so clear-cut. The resaflthe fixed-effects estimation are most
striking: for all sex and skill groups the wage gégepens in the observation period. The
question remains whether or not the opening obtirder caused this development, and if so,
why different skill and sex groups are affectecamunequal manner. After all, there is no
change for the worse immediately after the openiniipe border, the indications are actually
quite positive in the early 1990s. However, frora thid 1990s or so onward the development
in the border region gives cause for concern.

The results prompt the ongoing research on thig.t&nce the observation period ends in
2001 the effects of the accession of the Czech Bliepunto the EU are not investigated in
this framework. Moreover, free movement of labausiill restricted between Germany and
the Czech Republic, i.e. the abolishment of taafisl the full liberalisation of labour markets

at the latest 2011 might cause deeper effectssieeaBavaria.
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