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Do smaller labor market entry cohorts really reduce

German unemployment?

Alfred Garloff', Carsten Pohland Norbert Schanhie
February 08, 2010
Abstract

In this paper we study the effect of smaller labarket entry cohorts on (un)employment in
Western Germany. From a theoretical point of videgreasing cohort sizes may on the one
hand reduce unemployment due to “inverse cohomvaireg” or on the other hand increase
unemployment if companies reduce jobs dispropaatielly. Consequently, the actual effect of
cohort shrinking on (un)employment is an empirigaéstion. For our investigation we use
regional population data from the Federal Statst@ffice of Germany and (un)employment
data from the Federal Employment Agency and the fABthe years 1978 to 2008. We
account for the likely endogeneity of cohort sizee do migration of the (young) workforce,
using lagged births as instruments. In addition,allew for spatial autocorrelation across
Western German regions. Our empirical analysisigesvambiguous news for the (Western)
German labor market: small entry cohorts are indékely to decrease the overall
unemployment rate and thus to improve the situatfgob seekers. However, with regard to
the employment rate our preferred model suggeatsetmployment is negatively affected by

a decrease in the youth share.
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1. Introduction

In this paper we analyze the consequences of amib®r market entry cohorts on
(un)employment in Western Germany. Given the shdepline in birth rates since the
beginning of the 1970s the baby boom generationfelbmved by a baby bust generation. In
addition, Germany will also experience significatemographic changes in the decades
ahead. Not only will the population shrink by alm&3% until 2050 but there will also be a
dramatic shift in the age distribution due to thew |fertility rate and increased life
expectation. Since Germany faces a relatively higamployment rate (7.8% in 2008) the
question whether the shrinkage and the aging oivitr&ing population will have any effects
on the labor market is of high interest. In orderstudy the effect of cohort size on
(un)employment we use regional population data fritbve Federal Statistical Office of
Germany and social security and unemployment data the federal employment agency
and the IAB for the years 1978 to 2008.

As a main result, we find that in accordance witbstrof the public discussion demographic
change in Germany will improve the situation of fbb seekers and decrease the overall
unemployment rate. Put it differently, a ten petadgcrease in the youth share results in an
8% decrease of the unemployment rate. This resultobust for various econometric
specifications. With regard to the employment rate preferred model suggests that the
employment rate is negatively affected by a deeraasthe youth share. Controlling for

spatial autocorrelation in the analysis turns ouid important.

The remainder of this paper is organized as folldwsection 2 we briefly review the related
literature on labor market effects of demograptiarge. In section 3 the used data sets and
descriptive statistics on demographic change, ufement and employment in western
Germany is provided. In section 4 we present oonemetric specifications as well as the
empirical findings for the relationship between theuth share in the labor force and

(un)employment. Finally, section 5 concludes theepa



2. Related Literature

The consequences of demographic change have bediedstoefore. There are numerous
investigations that analyze the effect of relatbedort sizes on earnings (e.g. Berger, 1985;
Easterlin et al., 1990; Katz and Murphy, 1992, Muamtch, 1999 and Sapozhnikov and
Triest, 2007). Other papers study population aging the associated changes in the demand
for goods (Luihrmann, 2005) that eventually tramslato employment effects across different
sectors in the economy (e.g. Macunovich, 1998 amésEen, Kholodilin and Siliverstovs,
2008). In another strand of the literature theti@teship between the labor market entry of the
baby boom generation and retirement behaviour & #hderly is investigated (e.g.
Macunovich, 2009a,b).

In our paper we are interested in the relationsleifpveen labor market entry cohort size and
(un)employment in order to find out how demograpthiange affects the labor market. This
strand of literature can be grouped into two categowvhich either focus on direct or indirect
impacts. The direct effect of cohort size on (urpEyment is simply the result of changes in
the composition of the workforce given that weighége-sex-specific (un)employment rates
are used to calculate the overall (un)employmet#. rin particular, since the aggregate
(un)employment rate is the product of age-sex-$ipesveights and age-sex-specific
(un)employment rates (participation rates) changeabe overall (un)employment rate may
stem from two sources. First, cohort sizes maye@®ee or decrease, i.e. the age-sex-specific
weights may change, or second, age-sex-specifipeifysloyment rates may vary across

years.

Perry (1970) as well as Flaim (1979, 1990) providezrghted unemployment rates for the
United States in order to explain how changes énlébor force may alter the unemployment
rate. In particular, Flaim (1979) shows that théuakc unemployment rate was almost 0.8
percentage points higher in the period 1957 to 187y due to changes in the population
composition as well as in labor force participatiddistinguishing the compositional

component from the participation effect Flaim (1pZBows that the latter effect only plays a

minor role for changes in the aggregate unemploymae.

Shimer (1998) also uses age-sex-specific fractiohshe workforce as weights for the

calculation of the aggregated unemployment ratethén United States. According to his



calculations the unemployment rate has risen b¥ pefcentage points in the period 1954 to
1978 and has decreased by 0.73 basis points fr@@ th31997 due to the cohort structure. As
an explanation for this development Shimer (1998)gests that the aging of the baby
boomer explains to a large extent the decline & timemployment rate since 1979.
Combining these pure age effects with changeshiorléorce participation (of women) shows
that the overall impact is somewhat higher, i.€0.96 percentage point increase of the
unemployment rate in the period from 1954 to 197@ a decrease by 0.80 percentage points
between 1978 and 1997.

Apart from the direct effect discussed so far thegamty of the literature has focused on a
second (indirect) effect. According to the cohadveding hypothesis workers are supposed
to perform worse (better) on the labor market #ythelong to bigger (smaller) cohorts.

Easterlin (1961) was among the first to note thet telative size of the birth cohort is

negatively correlated to labor market opportunitiBlse underlying idea is that a bigger size
of the entry cohort may entail an increase in udegmpent due to higher competition among

the workforce. Korenman and Neumark (2000) pro@dmod overview on this literature and

also perform a cross-national analysis on cohaiwdmg and youth labor markets. They use
OECD data for fifteen countries for the years 182994 and conduct their investigation on
a national levet.Overall, they find evidence of cohort crowding youth unemployment but

only a very small effect on youth employment.

Whereas the argument of cohort crowding on unenmpéoyt seems straightforward at first
glance this hypothesis has been challenged by trexepirical works. Shimer (2001) uses
state-level data for the United States from 1978%4@6 and shows that the labor market entry
of large cohorts entails positive effects not diglythe same birth cohorts but also for prime
aged workers, i.e. a decrease in unemployment andceease in employment, respectively.
As an explanation for this empirical finding Shim@001) provides a theoretical model
showing that companies have an incentive to cneate jobs in regions with flexible, vivid
labor markets. However, vivid labor markets carfdaand in regions with large labor market
entry cohorts. In the model, this outweighs thedffof a larger workforce and thus overall
unemployment declines. Foote (2007) augments tlestigation conducted by Shimer

(2001) by controlling for spatial autocorrelationthe state-level data and by extending the

* The following countries are considered in thisdstgation: Australia, Canada, Japan, United States11
European countries (Finland, France, Germany,rckl#taly, Netherlands, Norway, Portugal, Spaine8en
and United Kingdom).
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sample period until the year 2005. In contrast harer (2001) but in line with the cohort
crowding literature, Foote (2007) confirms that gyleath share effect (cohort crowding) on

unemployment is positive.

The relationship between cohort size and unemployinas been studied extensively for the
United States whereas it has been neglected inpEui@r a long time. Nordstrom-Skans
(2005) performs a similar analysis as Shimer (2G6d}Yhe Swedish labor market. He finds
that young workers benefit from belonging to a éacghort. However, in contrast to the study
for the United States Nordstrom-Skans (2005) damsfind any positive effects for older

workers in Sweden.

Given the demographic change in Germany it comes sigprise that the consequences on
the labor market have been ignored for a long tikenotable exception is Zimmermann
(1991) who investigates cohort effects on unemplaynin Western Germany using national
data for the period 1967 to 1987. The results sfitwestigation suggest that in the long-run
young cohorts do not experience higher unemploymeges if their cohort size is relatively
large. However, in the short-run Zimmermann (198d4dls a positive impact of relative
cohort size and relative cohort age on unemploym&drsch-Supan (2003) does not
explicitly investigate the relationship betweenmggand unemployment. The focus is on the
question how demographic change affects the agetste of the labor supply and demand as
well as how these structural changes impact thdymtovity of the German economy. Borsch-
Supan (2003) shows that shifts in the age struotilleaffect the demand for goods that
eventually translate into employment effects. Idiadn, he suggests that labor productivity
has to increase in order to mitigate the negatffeceof population aging and shrinking on
domestic production. Ochsen (2009) concentrateb@nuestion how the aging labor force in
Germany affects unemployment. In contrast to Zimmaem (1991) he uses regional data for
343 German districts for the years 2000 and 2004 explicitly controls for spatial
autocorrelation. Ochsen (2009) shows that aginthefworkforce and a declining share of
younger job seekers increases the regional unemmglolyrates. In particular, although both
job destruction and job creation are positively eeféd by the aging workforce,
unemployment increases due to decreasing sharegowig job seekers in local and

surrounding areas.



Since demographic change proceeds quite differantlfhe German regions we exploit

regional variation in the age structure of the émployed as well as regional differences in
population development. In addition to the aboventimeed studies for Germany, we have
access to an extensive panel data set which ngtcontains all 327 western German districts
as our cross-section unit but also a long timeogkrie. the years (1978) 1994 to 2008. This
rich data set enables us to perform various ecotrargpecifications such as ordinary least
squares (OLS), instrumental variable (IV) techngj@ad regression models where spatial
autocorrelation across districts are taken intcsmmration. Moreover, in contrast to previous
German studies we are able to explicitly studyetiect of smaller labor market entry cohorts
on (un)employment. The baby boomer generation whewed by a baby bust generation —
as we will see in the following section — giventtltze size of the young labor market entry

cohorts has declined significantly since the beigigof the 19908.

Hence, our paper contributes to the existing litemin two important aspects. First, we will
show how declining cohort sizes affect the laborkea These effects do not have to be
necessarily symmetric to cohort crowding. From eothktical point of view smaller cohort
sizes may on the one hand have beneficial effecth®labor market if there is a reduction in
unemployment and/or an increase in employment.h@rother hand, decreasing cohort sizes
may also entail negative effects on the labor ntaifkeompanies anticipate declining birth
cohorts and cut jobs disproportionately. Second, résults of our analysis are particularly
important for (European) countries in which demegia change is characterized by a
declining and aging population. In this respect, paper completes the picture for Germany

where the relationship between demographic chandehe labor market has been neglected.

® In Germany the baby boomer generation is considerébe born during the mid 1950s until the mid 096
implying that these individuals have entered thmtamarket (predominantly) during the mid 1970slIuhe
mid 1980s. In the United States the baby boom heady started one decade ahead, i.e. from theled@s
until the mid 1960s.
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3. Data and descriptive statistics

For our empirical investigation we use alternatilaa sources. Since our unit of analysis is
the regional level we use as cross-section obsensabn all western German districts, i.e. the
327 NUTS-3 regions (the “Landkreise” and “KreiséreBtadte”f With regard to the
population we have data from the Federal Statis@ffice of Germany that enables us to
distinguish between seven mutually exclusive agexgs, i.e. individuals aged 15-24, 25-29,
30-34, 35-39, 40-49, 50-59 and 60-64. The populatiata comprises the time period from
1978 to 2008. In Table 1 we provide descriptivetisias on the development of the
alternative age groups of the population in ordedémonstrate how demographic change in

Germany affects the age composition and the tatalber of the labor force.

Table 1: Development of age-groupsin Western Ger many 1978-2008

15-24 25-29 30-34 35-39 40-49 50-59 60-64 15-64
1978
9,489,338| 4,354,821 3.843,088 4,848,006 8,480/68297/659| 2,397,826 40,711,420
2008
7,951,673 4,186,660 4.019,540 4,809,276 11,748|53243,874| 3,553,995 45,513,556
2008-
1978 -1,537,665| -168,161 176,452 -38,780 3,267,856 12045 1,156,169 4,802,136
in %
-16.2 -3.9 4.6 -0.9 38.5 267 482 11.8

Source: Federal Statistical Office of Germany, @attulations.

Overall, the population aged 15-64 has increasedlinpst 4.8 million in the period 1978 to
2008, i.e. an increase by almost 12%. However, deselopment has been quite
heterogeneous across the age groups. From 197@0&® tBe number of young individuals
aged 15-24 has decreased by over 1.5 million peréd%%) whereas we find a relatively
small reduction in the age group 25-29 (-3.9%).2008 the majority of the baby-boom
generation is already older than 40 which in tuxpl&ns the strong increase of these age
groups. For instance, there has been an incrga88.56% in the group of individuals aged
40-49, i.e. in absolute numbers this class hasegat3 million individuals. In addition, the
number of individuals in the age group 50-59 hasrriby almost 27% which is also mainly
due to the baby-boomer generation. The strongekttifre) increase can be observed in the
age group 60-64 (+48.2%). In contrast to the afer@oned age-groups this increase cannot

® We only consider data for Western Germany (incigdBerlin) because of data availability, i.e. wevda
access to a long time series from 1978 to 2008tlaack only have been minor changes in the defimstiof
the NUTS-3 regions in western Germany. In contigighificant changes were made in Eastern Germany
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be explained by the baby-boom generation sincestimebviduals were born in the late 1940s
until the mid 1950s. The explanation for this sgancrease is rather that former so-called
guest workers, i.e. foreigners that have immigra&eimany between 1955 and 1973, now
belong to the age group 60-64ltogether, demographic change over the last tdezades
can be characterized by a relatively strong dechitkin the younger age groups, especially
for the group aged 15-24, whereas there has be#orgg increase in the elderly workforce.

However, demographic change did not proceed the sammoss the western German regions.
Some districts have seen their youth share dectineh faster than other parts due to
differences in birth rates, life expectancy and natign patterns. In order to illustrate these
heterogeneities we use selected rural as well @anudistricts as examples in Figure 1 (see
also Figure Al and A2 in the appendix). The blank indicates the share of the population
aged 15-24 over the population aged 15-64 for WiesBermany and thus represents the
average development. Between 1978 and 2008 thie dlealined from 23% to 17%.

Figure 1: Population aged 15-24 over population aged 15-64 in selected western German
districts (1978-2008)

‘ Cologne Munich —Western Germany —— Rottal-Inn — Wilhelmshaven ‘

30%

25% -

o N————

15% A

10%

5% -

0% \

1978

1980 -
1982
1984 ~
1986 -
1988 -
1990 +
1992 ~
1994
1996 -
1998 +
2000 -
2002
2004
2006 -
2008

Source: Federal Statistical Office of Germany, @altulations.

" Due to the shortage of labor in the years of tken@n "Wirtschaftswunder" the government initiateguest-
worker program. Foreign employees were hired abiioadrder to work in assigned jobs in the German
industry. In 1955 the first bilateral contract wesncluded with Italy. At the beginning of the 1960s
recruitment agreements were signed with Spain, cgéread Turkey followed by other countries from the
Mediterranean.
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The yellow line reflects that this share was mumlvdr in Munich at the beginning of our

observation period and has declined further (fr@% o 12%). In Cologne, we also observe
a decrease by 6 percentage points (from 22% to befobhe level in 1978 was much higher
when compared to Munich. With regard to regionshvatlower population density such as
Rottal-lnn and Wilhelmshaven we observe a highgellef the youth share. But, these
districts are more affected by demographic chaagg,in Rottal-Inn a decrease from 26% to
18%.

Due to the fact that demographic change does rigtatter the composition of the population
but also the age structure of the labor force weeltepicted the share of the young workers
(aged 15-24) over the total number of workers afetb 64 in Figure 2. Since the beginning
of the 1980s we observe a downward trend, i.estiage of the young workforce in Western
Germany (black line) has declined from almost 2@@atound 8% in the year 2004. This
observation corresponds to the strong decreasehiorcsizes at the end of the baby boomer

generation.

Figure 2: Development of the employed aged 15-24 over the number of employed aged
15-64 in selected cities from 1978-2004.

‘ Cologne Munich == \Nestern Germany == Rottal-Inn ===V ilhelmshaven
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2002
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Source: Federal Employment Agency of Germany, oaloutations.
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In addition, similar to the regional heterogenditypopulation development we also find these
differences in the labor market. The share of theng workers has been slightly over 31% in
the rural district Rottal-Inn but only 13% in Muhian 1978. Over the last decades this share
has decreased significantly in Rottal-Inn, i.e.dgnost 18 percentage points, whereas the
decline is less pronounced in Munich (-6 percenfagiats). Wilhelmshaven is among the

German cities with the lowest share of young wakee. only 1% in 2004.

Since the share of the younger population as vgetha share of young workers has decreased
in the last decades the question is how this changgflected in (youth) unemployment. For
this purpose we present the (youth) unemploymeetiraFigure 3. The comparison of the
official unemployment rate and the youth unemplogtmate shows that at the beginning of
the 1980s the younger workforce was more exposedntmployment than prime aged

workers®

Figure 3: Total unemployment rate and youth unemployment rate from 1982 to 2008

= Unemployment rate Youth unemployment rate

N A A
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Source: Federal Employment Agency of Germany, oaloutations.

8 Note, that no data on the youth unemploymentisagailable for the years 1989 to 1991.
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However, since 1987 the labor market situationhef young has significantly improved, i.e.
at a time when smaller cohort sizes have enteredatbor market. Thus, it seems that cohort
crowding is negatively correlated to unemploymehermas cohort shrinking corresponds to

positive developments.

This conclusion is supported if we consider thaltatumber of unemployed and youth
unemployed in the same time period (see Figurénddrder to compare the development of
both time series we have indexed the total numb#reounemployed where 1995 represents
our basis year (1995=100). Again, the strong deatihthe youth unemployed characterizes
the period 1985 to 1991. The recession in 1992e-tdthe first Gulf war — has been followed
by an increase in unemployment affecting both yeurag well as prime aged workers. Since

1995 the change in youth unemployment has beemvii@kd change of total unemployment.

Figure 4. Development of the total number of unemployed and youth unemployed from
1982 to 2008 in Western Ger many (1995=100)
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Source: Federal Employment Agency of Germany, ocaloutations.

Overall, the descriptive evidence presented sostajgests that demographic change in
Germany is associated with labor market developsaémbm 1978 to 2008 the number of the

younger population (15-24) has decreased by 1.Hiomipersons. At the same time we
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observe a strong increase in the age groups 4@lamek which obviously reflects the aging
of the baby boomer generation. Comparing the ysh#res across selected cities shows that
demographic change proceeds differently acrossG@enan districts. With regard to the
labor market unemployment and employment data atdithat the youth labor market has
improved. In line with these findings the share tbé younger workforce on the total
workforce has dropped significantly since the bemgig of the 1980s. However, the
descriptive evidence presented so far does notipesnmfer a causal relationship between
declining birth cohorts and labor market developtselm order to identify a causal effect we
exploit regional variation in the youth share adlae in the workforce and perform various

econometric specifications.

4. Empirical investigation

Transferring the ambiguous results from the coleootvding literature to cohort shrinking

implies on the one hand that unemployment coulddia¢ to less competition on the labor
market. On the other hand, theory also suggestsctirapanies may create fewer jobs in
regions with a low birth rate so that overall unéogment increases. Thus, the actual effect
of cohort crowding on unemployment is an empirigakestion. In the following, we first

present our econometric approach in order to stheyeffect of cohort size on employment
and unemployment in western Germany. In a seca ste provide our estimation results

and discuss the robustness of our empirical analyse

4.1 Econometric specifications

In order to analyze the effect of cohort shrinkerg(un)employment in Western Germany we
check whether there is a statistically significeglationship between the population share of
young inhabitants (aged 15 to 24 years) in a pdaraegion and the (un)employment rate in
the same region. The dependent variable, @€, is either the natural log of the
unemployment rate or the natural log of the empleytrate, respectively. We conduct this
analysis at a highly disaggregated regional saaleall western German districts (NUTS-3
level or “Kreise”;i = 1,..., 327) and consider the period from 19942008 { = 1994,...,

2008). The coefficients captures regional and the coefficiefittme effects. The random
disturbance term is representedsb¥he coefficient of interegt— the elasticity o rat€; with

12



respect to the local youth share — indicates the and the size of the youth share effect on
the unemployment or employment rate, respectively:

log(rate), =a; + /3, + ylog(share), +¢&, @)

with log(share), = Iog( populatlon(15—25years)j —v.
it

population (15— 65years)

When estimating with OLS, identification of the ffo®ent y as causal effect requires that the
share of the youth population on the overall paojputedoes not depend on the unemployment
rate. However, the youth share in specificationiglikely to be endogenous since individuals
relocate across regions due to disparities in |labarket conditions. In order to address this
endogeneity, we instrument the local current cobize by the cohort size of the same people
15 years ago, i.e. when both the persons in theerator and the denominator were 15 years
younger. Since we consider the population agedol24t years as the entry cohort, we

estimate equation (1) with 1V, with the followinguation (2) as first stage regression:

population(0 —10years) ry
population(0 - 50years) ), . * @

o [ population (L5— 24years)

=0 +q@ +ulo
population(15—64years)j TATH g{

it

However, the estimates in specification (1) areyvéwely to have serially and spatially
correlated residuals — or to be determined by &lBerand spatially lagged dependent
variabl€ — because of the persistence and the spatiaibdison of the (un)employment rate
in Germany. Since ignoring serial correlation woulbvide inefficient estimates of our
coefficient of interesy as well as biased standard errors we check fal serrelation in the
error term. Put it differently, we account for tfaet that changes in the (un)employment rate

only gradually vanish over time.

In order to gain efficiency and to account for aatwelation in the error term, we use a
feasible generalized least square (FGLS) estimatuch can be implemented as Prais-
Winsten (PW) and/or Cochrane-Orcutt (CO) appro&thmer (2001) uses this procedure to
account only for serial correlation. However, as data is observed at a highly disaggregated

° Note that, according to Wold’s Theorem, an AR-@geiss can be transformed into an MA-process afitefi
order by premultiplying the equation with the inserof the lag operater (1a-L). Likewise, a spatial lag
process can be transformed into a spatial errargso

13



regional level it is likely that the estimationgalso affected by spatial correlation, e.g. due
to commuting or because of events commonly affgctimeighbour regions. Then,
observations can not be considered independentgesinmiates may turn out to be, at best,
inefficient or, at worst, biased. Thus, in orderestablish robustness of our analysis, we
estimate alternative specifications allowing forigas forms of spatial autocorrelation. Let

the basic specification of equation Inrate , =Y, y+a, + 5, +u,, in matrix form be
rate=Yy+A+B+u (3)

with  rate=(rate,,...,rate ; rate,,,...,rate ;). Y =(Yy,,...Yy7), A=(l,0n)a,

B=(, Ol;)Band u=(uy,,..,uy;)". Then, the model with a serially correlated emem

U, =@ U1t &, andL as the lag operator — is given by
rate=Yy+A+B+(l,O(l; —¢ L) "¢ (3a)

the model with a spatially correlated error terror (fhe detailed estimation routine see

Kapoor, Kelejian and Prucha 2007) — with W as thegtial link matrix — is
rate=Yy+A+B+((I, -AW)O1,)" e (3b).

When accounting for error correlation, we apply Rane-Orcutt (CO) and Prais-Winston
(PW) transformations on the data, respectively: W8e the residuals of a first (inefficient)

regression to estimate the parameters determihi@getror correlation, premultiplyate, Y

and the dummies wit(In O (ls =@ L)) or (I —AW) D7) | respectively, and then get the

final, efficient estimation from the transformediables.

As an alternative to the spatial error model whetoanting for spatial autocorrelation, we
also provide the coefficient estimate of a spdtlidr regression (e.g. Griffith 2000). In this
specification, a demeaned transformation of the tiapaconnectivity matrix,

C :(| | —;//'j;(W#W)(I . _;,,-j, is decomposed into its eigenvectors which areognal

to each other and which reflect (as they are compiznof the link matrix) specific mapping

patterns, i.e. characteristics of the geographigation between regions. These eigenvectors
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can be added as variables to the regression wioietiat for all (time-constant) information
related with space, i.e. for spatial correlatiotha explanatory variables as well as for spatial
correlation in omitted variables which otherwiseulebbe present in the residual. Note that it

is not possible to include regional dummies ingpatial filter equation

rate=Yy+B+E.0+¢ (4).

4.2 Empirical results

In the second line of Table 2 we present the resudtm our OLS estimation where we
regress the log (un)employment rate on the loglyshtare as defined above. Due to the log-
log specification the coefficients can be interpdetas elasticities. Our estimation results
indicate that a 10 percent increase in the you#resbf the population — at the moment an
increase of roughly 1.7 percentage points — isetated with an 8.2 percent increase in the
unemployment rate (roughly equivalent to a shift tobé unemployment rate from 7.3
percentage point to 7.9 percentage points). Wisipaet to the employment rate we find a
negative relationship, i.e. a 10 percent increaséhé youth share corresponds with a 0.1
percent decrease in the employment rate. HenceQU& estimation confirms the inversed
cohort crowding hypothesis that smaller labor mag@ry cohorts do indeed improve the
situation of the job seekers. The unemployment deelines whereas at the same time

employment increases.

However, a causal interpretation of the youth steffect on (un)employment requires a
(strictly) exogenous explanatory variable. Modelepresents the analogue to Model 1 with
the exception that we use the lagged births cohettse entry cohort span covers ten years
(aged 15 to 25), thus the term “birth cohort” dexsothe share of people aged 0 to 10 — as an
instrument for the explanatory variable (see spmtibn (2)). The estimated coefficient for
the youth share effect on the unemployment ratesnwller compared to the basic
specification (Model 1). The reported elasticityTiable 2 indicates that a 10 percent increase
in the youth share translates into a 7.6 perceatease in the unemployment rate. The
estimated coefficient is highly statistically sificant and somewhat smaller compared to the
OLS estimation. With respect to employment thetmliég becomes positive indicating that a
10 percent increase in the youth share entaild gdrcent increase in the employment rate.
The switch of the sign in the IV estimation comphte the OLS estimation suggests that
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decreasing birth cohorts may come along with amesse in regional mismatches between
labor supply and labor demand so that overall thpleyment rate declines.

Our results suggest that there is a positive wrlahip between the youth share and the
unemployment rate. In this respect, our resultspsupthe cohort crowding hypothesis,
namely that large (small) labor market entry cohogositively (negatively) affect
unemployment, i.e. an increase (decrease) in tlenployment rate. Consequently, since
demographic change in Germany is characterizedebiing birth cohorts these estimation
results suggest that a reduction in cohort sizeahpssitive impact on the western German
labor market. However, with respect to the youthrsheffect on unemployment we found
mixed results so far. For this reason we perforimustness checks where we account for

serially or spatially correlated residuals.

In particular, in Model 3a we check for autocortethresiduals since the (un)employment
rate is very likely to change only gradually. Irctfaaccording to information criteria (AIC,
BIC, Hannan-Quin) regression of the residuals eicdration (1) on its lagged values shows
an autocorrelation process of degree one. In otdearrive at consistent and efficient
estimates as well as unbiased standard errors plg tqe PW as well as CO transformation.
Both estimators provide virtually the same resitswever, since the PW estimator does not
loose its first observation in the transformati@ntie CO estimator we report the results of
the PW estimator in Table 2. The regression of (thg) unemployment rate on the (log)
youth share shows a positive relationship. Compéwdtie OLS estimator the coefficient is
relatively small, i.e. a 10 percent increase in ybeath share corresponds to a 1.2 percent
increase in the unemployment rate. With regard mipleyment the negative relationship
between the youth share with respect to the empoymate is even more pronounced (-0.8)
when compared to the first specification. In Mo@klwe correct for spatial error correlation
applying the PW transformation. The regressionfaeht with respect to the unemployment
rate is positive but insignificant whereas the tid#y between the youth share and the

employment rate indicates a negative relationshipagnitude -0.5.
Finally, in Model 4 we perform a spatial filter regsion in order to identify the effect of the

youth share on (un)employment. The estimation testdws that a 10 percent increase in the

youth share corresponds to a 4.3 percent increafeiunemployment rate. With respect to
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the employment rate we find a positive coefficig@t9 percent) which is statistically

significant.

Overall, the estimation results for the relatiopsbetween the youth share and unemployment
are quite robust across the alternative specifinatiHowever, given that the IV specification
provided a smaller elasticity in magnitude than @S estimation it may be that young
workers move to low unemployment districts (seentdnj 2001). This interpretation of the
estimation result is supported when we considet\thestimated elasticity of the relationship
between the youth share and the employment rateortsize is positively related to the
employment rate or a smaller cohort size decretmeemployment rate. When applying a
spatial filter regression (Model 4) we also fingasitive relationship between the youth share
and the employment rate. Since the instrumentadvig approach also provides this positive
effect and explicitly takes into account the endwgty issue of the explanatory variable our

preferred specification is Model 2.

Table 2: The effect of young workers on the unemployment and employment rate

Explanatory Variable: L og unemployment rate L og employment rate
Log youth share

Model 1 0.8244* -0.0110*
OoLS (0.0251) (0.0128)
Model 2 0.7683* 0.1164*
IV-Estimation (0.0538) (0.0162)
Model 3a 0.1284* -0.0880*
Correction for serial error correlation (0.0281) (0.0218)
Model 3b 0.0566 -0.0483*
Correction for spatial error correlation (0.0464) (0.0179)
Model 4 0.4303* 0.2867*
Spatial Filter (0.0576) (0.0654)

An asterisk * marks coefficients significant at thés level. Standard errors are in parentheses.

Remarks: Model 1 estimates using data from 327 emesEerman districts from 1994 to 2008. All regi@ss
(except Model 4, see Section 4.1) include distxind year fixed effects. Model 3a corrects for AR@3iduals
with an estimated autoregression parameter of 8.8dBemployment rate) and 0.8442 (employment nada)g
Prais-Winston correction. Model 3b uses coefficiestimates for the spatial correlation paramgtef 0.6435
(unemployment rate) and 0.1722 (employment rateeriployment and employment data are taken from the
Federal Employment Agency. The youth share is theler of individuals aged 15-24 divided by the nemtf
individuals aged 15-64 in the same district.

At first glance the positive relationship betweée youth share and the unemployment rate
on the one hand as well as between the youth simkr@mployment rate seem contradictory.

One would expect that if unemployment declines #maployment would also decrease (and
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vice versa). A possible explanation for our findilsgthat on the one hand smaller birth
cohorts indeed reduce unemployment as expectdakicdhort crowding literature. For this
relationship we have found a relatively strongtieteship. On the other hand, the reduction in
birth cohorts has a small negative effect on empleyt. This negative relationship may stem
from mismatches on regional labor markets. Althqubl overall unemployment in Germany
is relatively high (7.8% in 2008) there are sigrafit discrepancies across the German
districts. For instance, in some western Germaimiclis the unemployment rate is only about
3% whereas in other regions it is around 14%. Dedi birth cohorts may explain the
reduction in unemployment but at the same time ailgmain the reduction in employment if
companies are not able to find adequate persoimgdarticular, since technical change is
skill biased, i.e. companies show an increasingastehfor higher qualifications, low-skilled
workers have difficulties to integrate into the dabmarket. Hence, combining the trend of
skill-biased technical change with the demograpl@eelopment in Germany may result in a
reduction in the unemployment rate but also indide in the employment rate.
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5. Conclusion

Demographic change in Germany has significantlyngkd the composition of the labor
supply over the last three decades. Although, tplation aged 15-64 has increased by 4.8
million in the period 1978 to 2008 there are qlieterogeneous developments across the age
groups. Whereas the number of young individualsdabfe-24 has decreased by over 1.5
million persons (-16%) in the considered period eEserve a strong increase in the age
groups 40 and above. This development is due toskiz@p decline in birth rates at the
beginning of the 1970s when the baby boom generatias followed by a baby bust
generation. At the same time Germany faces a velgthigh unemployment rate (7.8% in
2008) so that the question whether the shrinkagéh@fyoung population will have any

effects on the labor market is of high interest.

Against this background, we studied the effect mfaker labor market entry cohorts on
(un)employment using regional data for the year$78) 1994 to 2008. With regard to
unemployment we found that the youth share is pe$yt associated with the unemployment
rate. Given that Germany experiences declining katines among the young demographic
change is likely to improve the situation of jobekers and thus decrease the overall

unemployment rate. This result has been very rodersiss all our econometric specifications.

The estimation results for the youth share effecthee employment rate first suggested that
smaller labor market entry cohorts are negativeioaiated with the employment rate. This is
exactly what the previous cohort crowding literatimas found. However, in our preferred
specification where we explicitly control for endwgity since individuals may react to

differences in local labor markets the effect o& youth share on employment becomes
positive. Put it differently, decreasing labor metrlentry cohorts corresponds to a lower
employment rate. The explanation for this posigffect is that on the one hand demographic
change in Germany in fact improves the positiontltd job seekers. As a result, the
unemployment rate declines. On the other hand)aber market also faces bottlenecks of
workers in specific industries and/or qualificasoin western Germany a decreasing youth
share implies a lower employment rate since themphgyed do not match regional

requirements of the hiring companies.
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Appendix

Figure Al: Youth share (individuals aged 15-25 over individuals aged 15-65) in western
German districtsin 1994




Figure A2: Youth share (individuals aged 15-25 over individuals aged 15-65) in western
German districtsin 2008




