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1 Introdu
tionWhen reviewing the literature1 
on
erning the German unemployment problem, par-ti
ularly the high unemployment rate in the Eastern part of Germany, we generally�nd that most of the literature 
on
entrates on the impa
ts of rigid labor marketinstitutions and the generous bene�t system as the 
ause of the high and partlyin
reasing unemployment rates in the \New Bundesl�ander"(see, for example Merkland Snower (2006)). A se
ond bran
h of literature fo
usses on possible skill di�er-en
es between east and west German workers as the se
ond (possible) explanationof the observed unemployment pattern, su
h as, for example the turbulen
e modelsby Ljungqvist and Sargent (2005, 2006).A third bran
h of literature, su
h as Uhlig (2006), fo
uses on the migration 
owsfrom east to west Germany as an explanation of the de
line in East German laborprodu
tivity and the slow e
onomi
 re
overy of this region. As we will show belowour results 
oin
ide with the 
on
lusion of Uhlig (2006) that the e
onomi
 re
overyof East Germany requires a long time, however, from a di�erent perspe
tive.However, most of the literature 
on
entrates solely on the labor market. In thispaper we do not negle
t the importan
e of the labor market as well as institutionalrigidities, however we primary 
on
entrate on ma
roe
onomi
 aspe
ts whi
h mightexplain why there are no jobs in eastern Germany. In parti
ular, we follow Phelpsand Zoega (2001) and 
on
entrate on investment a
tivities of �rms as the primaryfor
e of job 
reating a
tivities. Phelps and Zoega (2001), who state that the observedpath of unemployment and e
onomi
 performan
e is subje
t to, for instan
e, non-monetary sho
ks and developments, mainly due to investment a
tivities of �rms. Inparti
ular, investment a
tivities determine the evolution of physi
al 
apital whi
his in a 
omplementary relationship to skilled and unskilled labor. A 
omparison ofthe investment ratio (total investment per GDP) of leading OECD 
ountries showsa signi�
ant de
line in this ratio for 
ontinental European 
ountries su
h as Fran
eand Germany, in 
ontrast to steady in
reases for the U.S. and the U.K. (see table1 below). During the same time period we observe a 
onstant or in
reasing unem-ployment rate for Fran
e and Germany and low or de
reasing ones for the U.S. andthe U.K. (see, for example Rubart (2006b)). However, although there is a generalde
line in the investment ratio in Fran
e and Germany, an in
reasing amount ofinvestment is devoted to information and 
ommuni
ation te
hnologies. This means1See, for example, Canova and Ravn (2000) Merkl and Snower (2006), Burda (2006), or Saint-Paul (2004). 1



that, although general indi
ators of the e
onomi
 a
tivity de
line, the stru
tural
hange due to investments in new te
hnologies seems to be unbroken.Table 1: Total and ICT InvestmentYear U.S. U.K. Germany Fran
eTotal Investment to GDP, %1970-80 15.2 15.5 28.8 24.11980-90 16.2 13.9 21.0 19.51990-00 17.3 15.1 21.2 19.52004 19.8 16.3 18.4 20.2ICT Investmenta1980 15.2 4.8 12.2 6.81990 22.5 10.1 13.9 12.71995 26.1 15.6 13.3 13.32000 39.9 15.0 16.2 16.2Sour
es: Cole

hia and S
hreyer (2001), OECD Main E
onomi
 Indi
ators 2005.aMeasured as per
entage of non-residential investment of the whole e
onomy (Cf. Cole

hia and S
hreyer (2001)).The 
omparison of the result of table 1 shows that the investment in new te
h-nologies remained rather 
onstant in Germany, whereas it nearly tripled in the U.K.,Fran
e and the U.S. during the last 30 years.As we show below (�gures 5 and 4) the investment in new inventories, su
h as
omputers and new ma
hinery, de
lined sharply sin
e the reuni�
ation. Be
auseof the fa
t that new inventories are strategi
 
omplements with skilled workers thenon-existen
e or migration of this group of workers for
es �rms not to invest inEastern Germany.2. The 
omplementary relationship between new te
hnologies andskilled workers is subje
t to the bran
h of literature that fo
uses on the so-
alled\skill-biased te
hnologi
al 
hange" hypothesis (e.g. Greiner, Rubart, and Semmler(2004)). However, the relationship between investment a
tivities , the availabilityof skilled workers and the unemployment pattern of low-skilled workers is, however,not in the 
enter of the re
ent dis
ussion. The attempt of this paper is to identifythe me
hanisms how stru
tural de�
ien
ies at markets, su
h as a too low supply ofskilled workers, determine the e
onomi
 performan
e of 
ountries. In parti
ular weanalyze the intera
tion between stru
tural de�
ien
ies and labor market institutions.There, we show that the non-availability or the redu
tion of important produ
tion2There are two important ex
eptions be
ause of High-Te
h industries in Dresden and Jena(AMD, Jenoptik) 2



inputs worsen the impa
ts of labor market institutions.2 Stylized Fa
tsAs 
an be seen from �gure 1 Eastern Germany is fa
ed with high and 
onstant unem-ployment rates. Although there is a slight de
line in re
ent times, the unemploymentrates is about twi
e as high than in West Germany.
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Figure 1: Unemployment Rates, 1991 - 2006Beside this rather dramati
 evolution of unemployment in Eastern Germany, animportant question is whether the stru
ture of unemployment is di�erent in 
om-parison to Western Germany. Table 2 des
ribes the evolution and the stru
ture ofunemployment in East and West Germany. In Table 2 we di�erentiate unemploy-ment with respe
t to the bran
h in whi
h the worker was employed before be
omingunemployed. We 
onsider three se
tors, manufa
turing, basi
 and advan
ed ser-vi
es. Furthermore, table 2 presents the stru
ture of employment with respe
t tothe earned edu
ational degree.It be
omes obvious that the unemployment rates in the manufa
turing and ba-si
 servi
es se
tor are mu
h higher in East Germany than in Western Germany.Furthermore, it is shown that the unemployment duration is mu
h higher in the\New Bundes�ander". Only slight di�eren
es between both parts of Germany areobserved for the advan
ed servi
es se
tor whi
h 
aptures, for example, resear
h anddevelopment a
tivities. The results suggest further that the higher the proportion3



of skilled workers the lower is the unemployment rate as well as the duration ofunemployment.Table 2: The Stru
ture of Unemployment in East and West GermanyEntire East WestGermany Manufa
turing1999 2005 1999 2005 1999 2005Unemployment Rate 15.0 20.3 23.9 33.7 12.1 16.4Unemployment > 1 Year 36.4 36.4 29.8 40.6 40.6 33.9Proportion of Workerswithout Edu
ation 44.8 44.1 27.3 27.3 56.2 54.2vo
ational Training 53.0 53.3 72.3 72.1 41.1 42.8University degree 0.5 0.9 0.4 0.6 0.6 1.0Basi
 Servi
esUnemployment Rate 13.8 16.9 22.4 26.6 11.4 14.4Unemployment > 1 Year 42.0 42.2 39.0 49.4 43.6 38.8Proportion of Workerswithout Edu
ation 39.1 40.2 23.8 24.3 47.3 47.7vo
ational Training 55.7 54.0 70.4 70.0 47.8 46.4University degree 1.5 2.5 1.6 2.4 1.5 2.5Advan
ed Servi
esUnemployment Rate 8.8 8.8 12.7 13.2 7.5 7.7Unemployment > 1 Year 33.3 31.8 30.2 35.6 34.9 29.9Proportion of Workerswithout Edu
ation 12.1 14.1 7.5 10.7 14.6 15.7vo
ational Training 39.9 21.1 37.6 41.8 41.2 42.3University degree 28.2 29.0 29.1 31.7 27.7 27.8A similar result is obtained when we 
onsider unemployment rates with respe
tto di�erent edu
ational groups. Figure 2 shows that the unemployment rats ofworkers whi
h earned rather low edu
ational degrees are signi�
antly higher thanfor employees with university degrees. Furthermore, when 
omparing East and WestGermany, the unemployment rates of low edu
ated workers are more than twi
e ashigh than in West Germany.
4
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Figure 2: Unemployment Rates of Di�erent Skill Groups, 1991-2000By following the suggestions of Phelps and Zoega (2001) we 
onsider gross in-vestment (in
luding publi
) and investments in new inventories. The ratio of grossinvestment per GDP is still higher in East than for West Germany, however, theinvestments in new inventories show also a steep de
line and are in re
ent timesbelow the respe
tive investment ratio of West Germany. This might lead to thesuggestion that a lot of investment in the Eastern part of Germany are not spentfor new te
hnologies. (�gure 4)

5



10

20

30

40

50

60

70

91 92 93 94 95 96 97 98 99 00 01 02 03

West Germany
Berlin
Brandenburg
Mecklenb.- West Pomerania
Saxony
Saxony Anhalt
Thuringia
Germany

G
ro

s
s
 I
n
v
e
s
tm

e
n
t 
p
e
r 
G

D
P

Figure 3: Gross Investment per GDP
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Figure 4: Investment in New Inventories (per GDP)As shown above the �ve new \Bundesl�ander" exhibit a signi�
ant de
line in in-vestment. In parti
ular, the investment in new 
apital goods, su
h as new ma
hinery(new te
hnologies) does not ex
eed the respe
tive investment ratio of Western Ger-many (see table xx, below). In addition, the empiri
al result of �gure 4 shows thatthe investment ratio is signi�
antly negatively 
orrelated to the unemployment rate.33The dashed line is obtained through OLS, � = �0:607(-5.4818), R2 : 0:68, D:W: : 1:918,t-statisti
s in parentheses. 6
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Figure 5: Unemployment and Investment in New InventoriesBy employing simple OLS estimations in order to get further information for therelationship between unemployment and investment a
tivities in East Germany, we�nd that the unemployment rate is negatively related to investment a
tivities. Aresult, whi
h is already shown by �gure 4.Table 3: Unemployment and Investment, 1992-2002Dep. Variable Independent VariableEmigration I=Y
onst. Var. R2 
onst. Var. R2I=Y 0.193 -4.889 0.24(5.131) (-1.7161)Unemp. 0.1338 3.386 0.18 0.256 -0.605 0.54(4.151) (-1.385) (10.602) (-3.2735)t-statisti
s in parentheses, bold=signi�
antTable 3 supports the eviden
e that the emigration of young (and skilled) workersleads to a de
line in investment a
tivities. Furthermore, we �nd signi�
ant eviden
ethat a de
rease in investment in
reases unemployment in Eastern Germany (table3, right 
olumn). 7



A possible explanation of the de
line in investment as well as in the in
rease inunemployment, parti
ularly of lower-skilled workers, might be the observed emigra-tion of workers to West Germany in the �rst half of the 1990s.
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Figure 6: Migration and UnemploymentAs �gure 6 shows, for any East German state we observe a sharp in
rease inmigration after the reuni�
ation in 1991. Afterwards, the migration rates de
linedbut started to in
rease again at the end of the 1990s. A se
ond fa
t, that 
an be ob-tained from �gure 6, is that unemployment started to rise shortly after the in
reasein migration. An additional fa
t that 
an be observed some 
ountries is that migra-tion and unemployment are positively 
orrelated.4 Parti
ularly, the loss of young4For example, for Brandenburg and Me
klenburg Western-Pommerania the 
orrelation 
oeÆ-8



and rather skilled workers might goes hand in hand with the de
line in investment innew equipment (te
hnologies) whi
h determines the long run performan
e of thesesstates.Summing up the empiri
al fa
ts about Eastern Germany, a several stru
turalproblems seem to a

ount for the obvious (un-)employment dilemma:1. Stru
tural 
hanges due to the te
hnologi
al adjustment of the Eastern Germanmanufa
turing se
tor.2. De
reasing investment in new te
hnologies and, therefore, new jobs.3. Migration of young and skilled workers to West Germany.4. Mismat
h problems, parti
ularly for lower skilled workers, be
ause of di�erentedu
ation systems (see �gure 2).5. Rigid labor market institutions as well as generous so
ial bene�t paymentswhi
h prevent unemployed workers to sear
h for new job o�ers.All in all, when 
onsidering the downward adjustment of investment behavior (
f.�gures 3, 4) whi
h seems, from out point of view one of the most important 
auses ofthe rather low e
onomi
 and employment performan
e in Eastern Germany we haveto ask for the explanation of this observation. Based on a rather standard dynami
general equilibrium model with labor market fri
tions as well as the assumption ofdi�erent kinds of labor we analyze the impa
ts of rigid employment emigration andlabor market rigidities on main e
onomi
 variables su
h as output and employment.3 The Model3.1 Market Stru
tureThe model dis
ussed in this paper is based on the seminal work by Kydland (1984),Merz (1995) and on suggestions made by Cahu
 and Zylberberg (2004) as well asHe
kman, Lo
hner, and Taber (1998). Furthermore, we follow the approa
h byRubart (2006b,a) who provides a detailed dis
ussion of the e�e
ts of skill-biasedte
hnology sho
ks on the relative employment position and relative wages in a dy-nami
 general equilibrium 
ontext.
ients are 0.21 and 0.19, respe
tively. 9



Without loss of generality we 
on
entrate on, from our point of view, two mainsour
es of the East German dilemma. First, we study the impa
ts of an emigration ofone type of workers, i.e. skilled workers. (! we �nd similar results as the literatureof \New E
onomi
 Geography", agglomeration hypothesis, Uhlig (2006)). Further-more, we study the e�e
ts of rigid labor markets and generous bene�t paymentswhi
h also requires an extension of the baseline model.The model e
onomy 
onsists of two se
tors, a household se
tor whi
h supplieslabor and physi
al 
apital to the produ
tion se
tor. The labor for
e is di�erentiatedinto two skill groups, high and low skilled workers, whi
h are assumed to be imperfe
tsubstitutes in produ
tion. The produ
tion se
tor 
onsists of many small �rms using
apital and both types of labor servi
es in order to produ
e a single good whi
h
an be either 
onsumed or invested. The market for �nal goods is 
hara
terizedby perfe
t 
ompetition, whereas the labor market is 
hara
terized by sear
h andmat
hing fri
tions. It is assumed that jobs for high and low skilled workers aredestroyed in any period at an exogenous rate  i 2 (0; 1) with i = s; u. Furthermore,we assume a two sided sear
h pro
ess, i.e. both unemployed workers of ea
h skillgroup (s=skilled, u=unskilled) and �rms with va
ant jobs seek for new job mat
hes.The e
onomy's labor for
e is assumed to be 
onstant and is normalized to one.Let li;t denote the ratio of labor of the skill group i = s; u, i.e. n = 1 = ls + lu.Ea
h type of labor 
an either be employed or unemployed, i.e. li = hi + ui. Theemployment of ea
h skill group evolves a

ording tohs;t+1 = (1�  s)hs;t +Ms;t (1)hu;t+1 = (1�  u)hu;t +Mu;t; (2)where  i 2 (0; 1) denotes an exogenous rate of job destru
tion and Mi;t gives thenumber of newly 
reated jobs in period t. New job mat
hes are 
reated through a\standard" mat
hing te
hnology,Mi =M(si;tui;t; vi;t): (3)As mentioned above, it is assumed that both skill groups are separated from ea
hother, i.e. low-skilled workers 
an not apply for high-skilled jobs and vi
e versa. Themat
hing te
hnology given by eqn. 3 implies the following transition probabilitiesfrom unemployment to employment and from an un�lled to a �lled job va
an
y of
10



type i: pi;t = Mi;tsi;t(1� hi;t) (4)qi;t = Mi;tvi;t : (5)The market tightness for ea
h type of worker, �i, follows as�s;t = vs;t(1� hs;t) (6)�u;t = vu;t(1� hu;t) : (7)With the de�nition of li;t = ui;t+hi;t the respe
tive employment and unemploymentrates of ea
h skill group follow as ~hi;t = hi;t=li;t and ~ui;t = ui;t=li;t, i.e.~ui;t = 1� ~hi;t: (8)The Household Se
torWe assume a representative household with a large number of inhabitants whi
h isnormalized to one. The household 
hooses 
onsumption, 
t, and the sear
h inten-sities, si;t; i = s; u of the respe
tive skill group in order to maximize the presentdis
ounted value of its life-time utility. Households re
eive in
ome from lending
apital to �rms at the interest rate rt and from having a fra
tion of both types of itsmembers ni;t work at the respe
tive wage rates wi;t. The household's maximizationproblem reads as follows: Ut = max
t;si;t 1Xt=0 �tU(
t; hs;t; hu;t) (9)subje
t to
t + It +Xi �i(si;t)(1� hi;t) = Xi=s;uwi;thi;t +Xi=s;u �hi (1� hi;t) + rtkt (10)kt+1 = (1� Æ)kt + It (11)hs;t+1 = (1�  s)hs;t + ps;tss;t(1� hs;t) (12)hu;t+1 = (1�  u)hu;t + pu;tsu;t(1� hu;t); (13)11



where the expression �i(1� hi;t) denotes the bene�ts obtained from an unemployedtype i worker. From equations (9)-(13), the Lagrange fun
tion follows asmax
t;si;t LH = Etn 1Xt=0 �thU(
t; hs;t; hu;t)+�t�Xi=s;uwi;thi;t + Xi=s;u �hi (1� hi;t) + rtkt�
t � It �Xi �i(si;t)(1� hi;t)� (14)+�1;t�hs;t+1 � (1�  s)hs;t � ps;tss;t(1� hs;t)�+�2;t�hu;t+1 � (1�  u)hu;t � pu;tsu;t(1� hu;t)�io;from whi
h the following �rst-order 
onditions are derivedU
(�) = �t (15)��ss;s(ss;t)�t = �1;tps;t (16)��su;u(su;t)�t = �2;tpu;t (17)�t = �Etn�t+1(1 + rt+1 � Æ)o (18)�1;t = �EtnUhs(�)� �t+1�ws;t+1 � �hs + �s(ss;t+1�+�1;t+1�(1�  s)� ps;t+1ss;t+1�o (19)�2;t = �EtnUhu(�)� �t+1�wu;t+1 � �hu + �u(su;t+1�+�2;t+1�(1�  u)� pu;t+1su;t+1�o: (20)The �rm's problem is given by�t = f(�)�Xi wi;thi;t � rtkt �Xi � fi  ihi;t �Xi aivi;t; (21)where �t denotes the �rm's pro�ts, in addition Pi=s;u � fi  ihi;t denote the sum of�ring 
osts the �rm is fa
ed with when eliminating a job. In a

ordan
e to the liter-ature (e.g. Merz (1995)), the �rm has to solve the following optimization problem:maxkt;vt Et 1Xt=0 �t�t�t; (22)subje
t to hs;t+1 = (1�  h)hs;t + qh;tvh;t (23)hs;t+1 = (1�  u)hu;t + qu;tvu;t: (24)12



The Lagrangean fun
tion of the above problem reads as follows,maxkt;vi;t LF = Etn 1Xt=0 �th�t�t+�1;t�hs;t+1 � (1�  s)hs;t � qs;tvs;t� (25)+�2;t�hu;t+1 � (1�  u)hu;t � qu;tvu;t�io:The respe
tive �rst-order 
onditions follow as,fk(�) = rt (26)�1;t = ��tasqs;t (27)�2;t = ��tauqu;t (28)��1;t = �Etn�t+1(fhs;t+1(�)� ws;t+1 � � fs  s���1;t+1(�1 +  s)o (29)��2;t = �Etn�t+1�fhu;t+1(�)� wu;t+1 � � fu u���2;t+1(�1 +  u)o: (30)Furthermore, it is assumed that the total amount of the �ring tax is equal to theamount of unemployment bene�ts, i.e. we assume a simple budget equation for theso
ial se
urity system: Xi=s;u � f ihi;t = Xi=s;u �hi (1� hi;t): (31)Wages are set a

ording to a Nash bargaining s
heme. The wage of a type iworker follows as wi;t = �ihfhi(�) +Xi ai�i;t � � fi  ii+(1� �i)huhi;t(�)�t � �i(si;t) + �hi i: (32)Please note that the modi�ed wage equation di�ers from the basi
 one in two aspe
ts.First, the �ring 
osts redu
e the worker's surplus by � fi  i, but the bene�t paymentsin
rease the worker's reservation wage by �hi .3.2 Equilibrium SolutionA

ording to Langot (1995) the symmetri
 general equilibrium solution is obtainedas follows: �rst the optimal job sear
h and va
an
y 
reation behavior are 
omputed,13



and the wage rate is determined within a Nash-bargaining framework. Se
ond,market 
learing 
onditions in the goods and 
apital markets are imposed. How-ever, be
ause the wage is not the pri
e whi
h 
lears, for example a Walrasian labormarket, the solution to this problem is not a Pareto optimum.5 Be
ause of thetime-
onsuming mat
hing pro
ess on the labor market, this market is 
hara
terizedby a sto
hasti
 rationing pattern, i.e. there is a positive probability 1� q(�i) that ahiring �rm does not �nd a worker and a probability 1� �iq(�i) that an unemployedworker does not �nd a va
ant job position. An equilibrium of this e
onomy is a setof variables
t = �kt+1; hs;t+1; hu;t+1; ss;t; su;t; ps;t; pu;t; qs;t; qu;t;Ms;t;Mu;t; vs;t; vu;t; us;t; uu;t; 
t; yt; It; rt; ws;t; wu;t; �h;t�u;t; zt	whi
h is determined by the household's and the �rm's Euler equations as well as therespe
tive resour
e 
onstraints.From the �rst-order 
onditions of households' maximization problem, given byeqns (15)-(20), the following Euler equations are derived�EtnU
(
t+1)U
(
t) (1 + rt+1 � Æ)o = 1 (33)�Etn�Uhs(hs;t) + �t+1(ws;t+1 � �hs + �s(ss;t+1))+�hs;s(ss;t+1)ps;t+1 �t+1(1�  s � ph;t+1ss;t+1)o��hs;s(ss;t)�tps;t = 0 (34)�Etn�Uhu(hu;t) + �t+1(wu;t+1 � �hu + �u(su;t+1))+�hu;u(su;t+1)pu;t+1 �t+1(1�  u � pu;t+1su;t+1)o��hu;u(su;t)�tpu;t = 0: (35)Note that �t denotes the Lagrange multiplier of the household's optimization prob-lem.By rearranging the �rst-order 
onditions of the �rm's de
ision problem given by5Cf. Langot (1995): 297.
14



equations (26)-(30), the following Euler equations are derivedfk(�)� rt = 0 (36)�tas�t+1qs;t � �Etnfhs(�)� ws;t+1 � � fs+ asqs;t+1 (1�  s)o = 0 (37)�tau�t+1qu;t � �Etnfhu(�)� wu;t+1 � � fu+ auqu;t+1 (1�  u)o = 0: (38)The equilibrium solution is spe
i�ed by the household's and the �rm's Euler equa-tions (33)-(38), as well as equations (3), (1), (2), (4), (5), (6), (7), (8), (??), (??),(??), (32) and the aggregate resour
e 
onstraint, whi
h is given by
t + It + �s(ss;t) + �u(su;t) + asvs;t + auvu;t = yt: (39)Furthermore the budget rule of the bene�t payments (eqn. 31) has to be 
onsidered.The household's preferen
es are des
ribed by the following utility fun
tion:U(
t; hs;t; hu;t) = 
1��t1� � � h1��ss;t1� �s � h1��uu;t1� �u (40)with �; �1; �2 � 0, where � denotes the intertemporal substitution elasti
ity of
onsumption and �1; �2 represent the respe
tive elasti
ities for the supply of labor.The produ
tion te
hnology is 
hosen in a

ordan
e with He
kman, Lo
hner, andTaber (1998) who assume both types of labor as well as labor and 
apital as imperfe
tsubstitutes:f(�) = zt ���
(z�st hs;t)�1 + (1� 
)(z�ut hu;t)�1� �2�1 + (1� �)k�2t � 1�2 ; (41)where zt is determined by a stationary Markov pro
ess, i.e.zt = �zt�1 + �zt with �zt � N (0; �2):Furthermore, the parameters �u; �h > 0 denote external e�e
ts of te
hnology on therespe
tive type of labor.Migration and Bene�t Sho
kAs already mentioned, the fo
us of the re
ent study is to analyze the impa
ts ofan emigration sho
k of skilled workers as well as an in
rease in bene�t paymentsparti
ularly for lower skilled workers. 15



Therefore, we have to rewrite equations (1). For the evolution of the number ofskilled workers, assume that an emigration sho
k redu
es the available workfor
e,i.e. eqn. (1) rewrites to hs;t+1 = (1�  s)hs;t +Ms;t + zemt (42)with zemt = �2zemt�1 � �emt : (43)An in
rease in bene�t payments for low skilled workers is modeled in a similar way.There we assume a positive sho
k~�hu;t = �3~�hu;t�1 + ��t : (44)3.3 Numeri
al ResultsIn the following se
tion we 
alibrate the model des
ribed above in order study thefollowing questions: what are the e�e
ts of a migration sho
k of skilled workers onemployment and e
onomi
 a
tivity and how do in
reases in unemployment bene�tsstrengthen su
h migration sho
ks.The equilibrium levels of employment as well as the unemployment rates ofthe di�erent skill groups, ~ui, are 
hosen a

ording to the empiri
al eviden
e asreported by table ??, i.e. total unemployment of the respe
tive skill group follows as:ui = hi � ~ui. The elasti
ity of substitution between both types of labor servi
es, �1, is
hosen analogue to He
kman, Lo
hner, and Taber (1998) who estimated an elasti
ityof 1.4, furthermore we follow their empiri
al results of a elasti
ity of substitutionbetween 
apital and labor whi
h is 
lose to 1. The external e�e
ts of new te
hnologiesare spe
i�ed in line with the results of Greiner, Rubart, and Semmler (2004). Thevalues of the worker's bargaining power �i are 
hosen in a way that both �rmsand work share the surplus of a produ
tive job equally whi
h 
oin
ides, in general,with the results of a 
entralized wage bargaining whi
h is often found in 
ontinentalEuropean 
ountries. The parameters of the mat
hing te
hnologies as well as thesear
h 
osts are 
hosen in a

ordan
e to Merz (1995) and Pierrard and Sneessens(2003), in general we assume that a skilled worker has lower sear
h 
osts than an low-skilled worker and for the �rm we assume the opposite 
ase, i.e. it is more expensiveto hire a worker with a university degree than a worker without su
h a degree. Byfollowing Kluve, S
ha�ner, and S
hmidt (2005) the quarterly job destru
tion ratesfor skilled and unskilled workers are 
hosen as 1.8 and 5.6%. It should be noted16



that lower destru
tion rates are reported for West Germany. For example, Ridderand van den Berg (2003) report destru
tion rates between 1 and 2%.Table 4: Parameter Settings�hs �hu �~us �~uh �z; �~z; ��z � �0.25 1� �Nh 0.05 0.10 1 0.64 0.99Æ �R � 
 � �s; �u ��h0.025 1=� 0.5 0.5 1.0 0.8 0:025��u  s  u �1(�2) �1 �2 ah2� �h 0:01 0:02 0.3 (0.1) 0:7 0.7 2� auau �h �u "h "u !z; !�z; !~z �z; ��z; �~z0.025 0.5 0.5 1.5 1:0 0.95 0.007For the subsequent analysis the steady state of the deterministi
 part of the modelis 
omputed numeri
ally by a Newton-Raphson method provided by DYNARE6.The impulse response fun
tions rely on a �rst order approximation of the sto
hasti
model around its steady state.3.4 Numeri
al ResultsFigures 7 and 10 below show the impulse-responses of an emigration sho
k, i.e. asharp redu
tion in the supply of skilled workers, and an in
rease in unemploymentbene�ts.6Dynare is a pre-pro
essor and a 
olle
tion of MATLAB or SCILAB routines whi
h solve non{linear models with forward looking variables. See http://www.
epremap.
nrs.fr/dynare/.SeeJuillard (1996) for details.

17



5 10 15 20 25 30 35 40
0

0.005

0.01

0.015

0.02

0.025

0.03

0.035
h_s

5 10 15 20 25 30 35 40
0

0.002

0.004

0.006

0.008

0.01
h_u

5 10 15 20 25 30 35 40
−0.04

−0.02

0

0.02

0.04
y

5 10 15 20 25 30 35 40
−0.12

−0.1

−0.08

−0.06

−0.04

−0.02

0
c

5 10 15 20 25 30 35 40
−2

−1.5

−1

−0.5

0
k

5 10 15 20 25 30 35 40
−0.06

−0.05

−0.04

−0.03

−0.02

−0.01

0

0.01
iy

5 10 15 20 25 30 35 40
−5

0

5

10

15

20
vs

5 10 15 20 25 30 35 40
−0.1

0

0.1

0.2

0.3
vu

5 10 15 20 25 30 35 40
0

0.002

0.004

0.006

0.008

0.01

0.012
relskill

Figure 7: Emigration of Skilled WorkersWhen the supply of skilled workers de
lines, �rms immediately in
rease va
an-
ies vs. Be
ause of the given sto
k of employment (of both types of workers) andof physi
al 
apital produ
tion is in
reased in order to �nan
e the rising sear
h 
ostsfor skilled workers. However, due to the de
line of the household's in
ome 
onsump-tion de
lines and the �rms have no in
entives to invest in new produ
tion 
apital.Therefore, investment per GDP as well as the sto
k of 
apital de
lines. Be
auseof the de
line in 
apital, and the non-availability of skilled workers the response ofoutput be
omes negative after 5 to 6 quarters. In general, we �nd a similar pi
turein the short boom after the German reuni�
ation between 1991 and 1993.Figures 8 and 9 show the e�e
ts of an in
reasing persisten
y of emigrating skilledworkers.
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Figure 9: Sensitivity Analysis, I=Y -RatioAs expe
ted, we observe a more persistent redu
tion in investment a
tivitieswhen the out
ow of skilled workers is more persistent (�gure 9). Similarly, the neg-19



ative response of output is also more persistent. Although the immediate responsesof output, whi
h is required in order to �nan
e the sear
h a
tivities in order to hireskilled workers, in
reases the obtained results are still in line with the observations.The impa
t of an in
rease in unemployment bene�ts leads to a similar pi
ture. At�rst, there are general in
entives for both types of workers (be
ause of the assumedin
ome pooling) not to sear
h for a new job. However, the lower magnitude of thenegative response of va
an
y 
reation for skilled workers for
es this type of workersto sear
h for new jobs be
ause the expe
ted value of a job ex
eeds the skilled workersoutside option. On the other hand, be
ause of higher bene�t payments, low-skilledworkers redu
e sear
h a
tivities after one year. Be
ause of the high negative responseof va
an
y 
reation of low skilled workers the employment pattern of this type ofworkers shows the immediate and persistent de
line.
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Figure 10: In
rease in Bene�ts for Low-Skilled WorkersThe examination above has shown the interplay between several types of sho
ks,i.e. a de
line in the availability of skilled workers as well as an in
rease in unem-ployment bene�ts, on the employment pattern of low(er) skilled workers. Table 5shows the obtained results of the varian
e de
omposition, i.e. it shows how mu
h ofthe varian
e of the variables of the left hand side is explained by the various typesof sho
ks. 20



Table 5: Varian
e De
ompositionSho
ks�zt �emt ��ty 89.44 0.09 10.47I=Y 63.78 23.03 13.18
 81.20 10.46 8.34vs 0.98 99.00 0.02vu 8.03 0.05 91.92sh 0.96 99.02 0.02su 7.22 0.06 92.71hs 89.12 8.63 2.25hu 7.83 0.05 92.13uu 7.83 0.05 92.13us s 89.12 8.63 2.25The obtained results indi
ate that a large part of the investment pattern (around23%) is explained by the availability of skilled workers. In addition, the variationof sear
h and va
an
y 
reating a
tivities for of skilled workers (su; vu) is almostexplained by the generosity of the welfare system.To sum up the obtained results we 
an state that within a rather standardreal business 
y
le framework unemployment and investment a
tivities 
an be (inparts) explained by the existen
e of e rather generous welfare system as well as theavailability of skilled workers.4 Con
lusionIn the re
ent paper we asked whether the East German unemployment problem isonly a problem of the labor market and labor market rigidities su
h as employmentprote
tion me
hanisms only. In parts, we 
an 
on
lude in this way.However, on the ma
roe
onomi
 level (as well as shown in the data) too lowinvestments in produ
tive a
tivities are observed. Be
ause of the strategi
 
om-plementarity between investments in te
hnologies and skilled workers (whi
h leaveEastern Germany) �rms redu
e investments or do not invest in most of the EastGerman regions (only Dresden and Jena show signi�
ant lower unemployment ratesin 
omparison to the rest of Eastern Germany).We found further supports of the results and suggestions by Phelps and Zoega(2001), furthermore we have shown in a general equilibrium model that we 
anrepli
ate the empiri
al �ndings without assuming s
leroti
 labor markets. How-21



ever, our results should further be a warning to politi
ians just to in
rease publi
spending in Eastern Germany. Eastern Germany requires produ
tive investmentsby entrepreneurs and not from governments!However, our results have to be justi�ed by further empiri
al examinations ofthe interplay between skills, investment and e
onomi
 a
tivity.
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