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Abstract

Like many other countries, Germany has experienced rapid population and workforce ageing, yet
with substantial variation across regions. In this paper we first use this spatial variation between 1975
and 2014 to estimate quasausal supply effgs of ageing on regional labour market outcomes,
drawing on the identification strategy of Bohm and Siegel (2020). We find in our panel of German
labour market regions that workforce mean age has considerable negative effects on the wage
returns to age. W also obtain suggestive evidence that relative employment rates of older workers
decline when mean age rises. A decomposition of the heterogeneous regional trends using our
estimates shows that ageing of rural regions is mainly driven by supply (refidctial population
dynamics) whereas urban ageing is driven by demand (reflecting responses to economic conditions).
We discuss the differential implications of these drivers for regional policy.
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l. Introduction

Many Western countries have been ageing quite rapidly over the past four decades. Societal changes,
such as declining fertility rates, hashkiftedthe age distribution of the population. This demographic
change might have important causal effects on labmarkets and on society more broadly. For
instance we see that the age of the average worker has been increasing considerabigiséRise

amount of experience supplied to labour markets and if this skill is valued in the market it is likely to
have dfects on wages, and potentially other outcomes too. Previous literature, including Katz and
Murphy (1992) and Jeong, Kim, and Manovskii (2015), has established in aggregate data that an
increase in the supply of labour market experience leads to a fadllative wages of experienced
compared to inexperienced workers. Bohm and Siegel (2020) show that this mechanism also upholds
at the local labour market level in the United States. However, very little work has been done on the
effects of ageing in the Eopean context taking regions into account. A particularly interesting
economy to study is Germany as it experiences one of the fastest rates of population ageing.

Yet changes in workforce mean age are not driven by population ageing alone but also by changes in
the employment rates of older compared to younger individuals. In the regional context, workforce
mean ages aralso substantialhaffected by migration pa#rns of olar workers relative to young

ones. In fact, workforce ageing within countries like Germany is very heterogeneous. Figure | displays
vast differences across West German local labour markets (henceforth also referred to as regions,
see Section lifor details on the underlying data and definitions). While the workforce aged
everywhere, there is substantial spatial variation (see also Gregory and Patuelli, 2015). For example,
there existseveral regions, especially in the centre of West Germanyrevimean age increased by

a striking 5 to 7 years, whereas other regions, in Bavaria especially, saw increases of only 1 to 3 years.

In this paper we analyse the drivers and some of the consequences of workforce ageing in German
regions. Ageing can be a @l force for economic changes if it is determined by societal factors
some of which appeared decades in the past such as changes in fertility prefeté&hesgeing can

also be a response to economic transitisfsemployment rates and migration flowsVe therefore
distinguish between two aspects of regalnageing the effects of demographic changhkie to
population dynamics(a supply effect) as well as economic responses to changing economic
conditions (a demand effect). When viewing the workforceamage as an indicator for the amount

of experience per worker in a market, an increase due to supply forces should lower the valuation of
experience skill and thereby the relative wages of older workers. In contrast, a larger demand effect
should increase¢he observed workforce age and the relative wages of older workers at the same
time. To understand the impact of workforce ageing on regional inequality across generations it is
therefore imperative to disentangle supply and demand factors.

1 We argue below that also preferences for locating in different regions have changed.



Figure Ic Average workforce age in West German regional labour markets

(a) Workforce mean age in 1975 (b) Workforce mean age in 2014
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Inspecting Figure | suggests that workforce ageing has occurred fastest in regions that experienced
economic decline, such as the Saarland andRhanew dzK NJ | NS+ Ay DSNXI y& Qi
in workforce age might therefore reflect a demand effecthnliigh outmigration rates of younger
workers and bad employment prospects for those who stay. On the other maost, of Bavara has

seen much smaller increases in workforce mean age. This might be due to families (historically)
having more childres well as rising preferences for locating in the Squthichare aspecs of the

supply side. Disentangling the supply and demand forces in ageing is important for deriving policy
implications. The supply effect is directly related to populatitymamicsand traditional economic

policy can do rather little about it, whereas policies aimed at fostering fertility rates or attracting
(young) people to the regiomight be effective. In contrast demand effects are directly related to
regional incentives for job cadion. We discuss specific policy options in Section VI.

This distinction between supply and demand reasons for regional workforce ageing is closely traced
to our empirical analysis. Drawing on the Sample of Integrated Employment Biographies over 1975
2014, wefirst use spatial variation in predicted ageingaadirectly measurable component of supply

to establish the strength of its effed@ur methodology here largely follows Bohm and Siegel (2020),
which is an adaption of Jeong, Kim, and Manovskii §2Q@ the regional context, with a few
modifications due to differences in th@ermandata. We construct an instrumental variable using

the age structureof the overall regional populatiodecades earlier in order to estimate the causal
effect of ageing omegional labour marketWithin the regional labour markethis causakffect on

ageing is a supply shock to the experience composition of the local workforce, which impacts relative
scarcities of younger versus older workers. In contrast, ageing eiapioyment or outmigration of

2We discuss the validity of this instrument in Section IV.



young workersdue to economic conditionsan be seen as a response to changes in local labour
demand.

Estimating the causal supply effect provides key information about the importance of demographic
ageing across otherwise eglly-performing local labour markets. We also compare this causal effect

to the overall relationship between ageing and local labour market outcomes (i.e. in the raw data and
in the OLS coefficients of our regression analyses). These contain the supellyassdemand factors

and are by no meansomparisondetween otherwise equallperforming local labour markets. In

the raw data, we see that ageing is strongly related to suppressed employment rates of younger
workers in comparison to older individualdowever when using our instrumental variable to get to

the causal supply effect of ageing, these relationships vanish or turn around. Causal ageing in fact
AYLINR@SE e2dzy3SNI 62NJ] SNBQ NBfIGABS 20t €062
them relatively scarce. Most notably their wages strongly rise compared to older workers. To put it
differently, holding demand constajdin increase in workforce mean age reduces the relative wage

of older workers.

Finally,based onour estimateswe decompose changes in workforce age into contributions due to
supply and demand effects. We find a role for supgdywell as fodemand changes as drivers of
differential regional ageing/Ve further investigate what characteristics make regions mdeylito

have aged due to supply or demand factorlere is a strongrbanrural divide,with urban regions
ageing mainly due to demand but rural regions mainly for supply reasons. The lack of supply of young
workers in these rural regions suggests thatigies aimed atejuvenating the population through
attracting more young people and incensiig larger family sizes would be more effective than
traditional economic policies.

The paper proceeds as follows: In Section Il we outline an economic framévabighows the role

of supply and demand shifts. In Section Ill we give details on the data we use and report various
descriptive statistics about the regional labour markets in Germany. In Section IV we explain the
methodology for our empirical strateg$ection feportsthe results of ouestimationof the supply

effect. Section VI decomposes regional ageing into supply and demand driven compohdinizl.
section concludes.

Il. An Economic Framework

In our analysis we want to disentangle supply anthdad forces behind regional workforce ageing.

The key challenge is that in the data we observe outcomes are driven by both supply and demand
forces. As older workers have relatively more experience and we view this as a skill that is priced in
the market,a standard demand and supply framework as illustrated in Figure Il applies. The relevant
quantities demanded and supplied in the market is the average experience skill per worker as
approximated by workforce mean age (on the horizontal axis), and its witlee valuation of
experience skill, which in this paper we equate to the wage return to age (vertical axis). As in Bohm
and Siegel (2020), supply is upward sloping because a higher wage return to age increases the desired
relative employment rates of der workers as well as increases the relativenigration of older
workers from other regions. Demand is downward sloping since higher wage return to age reduces
the relative labour demand for older workers. Our empirical results in Section V validate the
assumptions made here.



Figure llg Supply and demand changes in workforce mean age
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In the left panel of Figure Il we illustrate the implication of a rightward shift in the supply curve due
to ageing of the locgbopulation. It increases the workforce mean age and lowers the experience
price. In the right panel of the Figure we illustrate the effect of a positive shift in demand. This also
increases the workforce mean age but increases the price. These two grigphght two important
issues. First, observing changes in this outcome alone does not shed light on the underlying causes.
Second, the implications for the experience price, i.e. the relative wages of older workers, however
differ across supply and demaimtiuced changes in mean age. Understanding the drivers of regional
workforce ageing is therefore important for relative wage outcomes, and changes in these by are
informative about whether workforce age changes stem from supply or demand factors. Note, as
ageing occurs at low frequency we are analysing its effects over long periods of time and therefore it
is plausible that markets indeed adjust to new equilibria as assumed in the above figure.

Theshift of the supply curve we illustrated in the left pameWwhat we refer to as the causal effect of
ageing. In contrast, the right panel shows the effect of a demand shock that by altering the experience
price induces;to restore equilibrium also an increase in suppiyongthe supply curve. But that in

the right panel workforce mean age increases as the experience price incr@asago to po) is a
response to a demand change, it is not a causal change in age. In our empirical analysis, whose
methodology we explain in Section IV, we use an instrumentaharistrategy to identify causal
changes in workforce mean age that correspond to shifts in the supply curve. This is what allows us
to disentangle supply from demand changes in workforce mean age which is one of the main
objectives of this work. In contsh, a simple OLS regression, which uses all changes in age, does not
give a proper estimate of the causal effect of supply shifts but is upWiased if demand shocks
exist, as these lead to a positive-esmvement between workforce age and the experiemciee, as

shown in the right panel of Figure II.



Note, also in the left panel of Figure Il there are adjustments in supply induced by the changing
experience price. Following the outward shift of the supply curve, the experience price falls to reach
equilibrium, resulting in a leftvard movement along the new supply curve. This reflects that when
the mean workforce age increased, due to population ageing, experience is more abundant and
valued less, thus reducing the relative incentives for older worl@patticipate and making it more
attractive for the young to migrate into this region. For this reason, the relationship between ageing
of the population that dictates the rightward shift of the supply curve and the actual change in
workforce mean age ig$s than one to one.

lll. Data and Descriptives

Data

We calculate regional employment and wage information using the Sample of Integrated
Employment Biographies (SIAB) Regional File -29718, which is provided by the Institute for
Employment ResearchA®B). The SIAB micro data include employment records for a 2 percent
random sample of all workers between 17 and 62 years of age subject to social security contributions,
i.e. excluding civil servants, selnployed and students. In order to obtain a cotesi¢ measure of

the wage return to age throughoutve restrict our analysis sample to ftilne (as reported by the
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overlaps June 30 We do not consider minor ealoyment spells as they are only recorded in the

data from 1999 onwards. We refer to the individuals selected in our analysis for each region and year,
i.e. fultime employeesaged 28 HYX & GKS NBIA2YaAQ 62N] F2NOS (K

For all workers, e data contains, among others, information on daily wages, gender, foreigner
status, age, educatiGmccupation and place of work. Since wages are figmsored above the social
security contribution threshold, we follow the imputation approach by Gart(@005) to predict
wages above that threshoti From the microdata, we further calculate a wage return to age
measure, as we explain in Section IV.

Our microdata allows to distinguish between 326 German districts (NYB8sed on the place of

work. We faus on West German districts, as we are interested in-fangeffects of demographic
ageing and since the SIAB data is available for East German districts only from reunification onwards.
We further aggregate these districts to labour market regions @efity the German Federal
Institute for Research on Building, Urban Affairs and Spatial Development (BB&R}egions, or

local labour markets, are thus defined in our analyses as places where people live and work. This

3 Missing values anithconsistencies with education variable are corrected following Fitzenberger et al. (2005).

4 The Mincer equation is estimated by year and includes female status, education (3 categories), age, age squared,
industries (14), occupation (13 categories), putal experience, potential experience squared, region dummies, and
interaction terms between female status and education groups. Note, there is a change in occupational coding in 2010
which might lead to errors in the timeonsistent Kldb88 classificatiamhich we use to construct our 13 occupation
categories in the wage imputation. Robustness checks leaving out the occupation dummies however suggest that our
results are qualitatively not affected by this.related imputation is conducted in B6hm et 2019).
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matching of districts to labour market regions as defined by the BBSR. However, since smaller regions have been
aggregated inlie SIAB for data protection reasons, a clear assignment is not always possible. For these cases, we assume
that workers and economic activity are distributed between regions according to their relative population sizes in order
to identify the Kreis valuesf merged regions.



leaves us with 204 West Germéwmcal labour markets, for which we construct a regional panel
covering the years 1975 to 2014. For these regions and years, we then calculate workforce mean age,
estimated wage returns to age, and employment rates.

To construct measures of routine taskerfr the micro data, we use the 1979 wave of the German
BIBB/BAUA Employment Survey. The survey collects detailed workplace information including work
GFrala F2NJ 1 62dzi ondnnn AYRAODARIZ f 4 C2rdltiné KA & X
following Rohrbactschmidt and Tiemann (2013). We then determine whether a worker mainly
conducts routine(as opposed to manual or abstradgsks and declare an occupation as mainly
routine if conducted most frequently within an occupation. This way we wecai timeconstant
occupationspecifictaskmeasure that we assign to our 120 occupations in the SIAB data.

Since the SIAB is administrative data on employees, we observe in this dataset only those who are
currently in employment. For the construction ofe@group specific employment rates and the
instrument for mean workforce age, we exploit regional population age data from the Federal
Statistical Office that is available at the level of German districts. The data includes information on
thetotalnumber2 ¥ NBIA2yaQ AYKIFOoAGLl Yy (al1961R201488%/8 agdrdg&feRr || 3
this data to the same 204 West German local labour markets as described above and merge it to our
regional panel. We then calculate the local employment rate by younge) (@4d older workers

(>=42) as the number of workers (from SIAB) divided by the number of inhabitants in these working
age groups (from the population data).

Descriptives

Based on the regional panel described abdable Ireports the means and standardediations of
regional characteristics in our first and last observation period. The statistics are shown for all regions
(columns | and I1) as well as for regions with the 25% slowest (columns Ill and V) and fastest (columns
V and VI) growth in workforamean age between 1975 and 2014. According to panel A, regions with
the strongest growth in mean age had a significantly lower mean age (0.91 years) in 1975, lower share
of femaleg, were significantly more often urban regions, and had a significantly lewgroyment
NIFGS Fy2y3a 2f RSN g2N]JSNE® ¢KSe& |faz2z KFER | &j
employment rate, which is one of the outcome variables that may be affecteddolforceageing

and is investigated in Section Vable | further sugg#sthat fastageingregions were initiallyand

still are)regions that experiencedhore negativenet migration (i.e.more out-minusin-migration)

relative to slowageing regionsMuch of this was driven bg net loss of young workeia these
regions.Note, n terms of the wage return to ageyr main outcome), education structure, share of
foreigners, industryand occupationastructure, the slowest and fastest ageing regions seem quite
balanced.

6 The data has gaps during 1969273 and 1974.976. For these years, we fill in the data using linear interpolation.

"It may come as a surprise that the female share is not higher in 2014 than 1975 (it is the same in both years when
weighing local labour markets by employment size instead of the unweighted statistics in Table I). This is due to the fact
that we only report statistics for futime workers, whereas the unreported share of females among-iiaxe workers

has strongly in@ased over time.



Tablel ¢ Regional characteristics by regional labour markets with different speed of ageing

All 25 % slowest 25 % fastest Fastest
regions ageing regions  ageing regions minus
slowest
mean sd mean sd mean sd
0] (1) (am v V) (V) (Vi)
A:In1975:
Wage return to age 0.40 0.15 0.37 0.16 0.39 0.16 0.02
Workforce mean age 37.90 0.80 38.25 0.69 37.34 0.73 -0.91%**
Employment rate of older workers 0.30 0.07 0.31 0.08 0.27 0.07 -0.04**
Employment rate of younger workers 0.51 0.11 0.50 0.11 0.49 0.11 -0.01
Old / young employment rate 0.59 0.07 0.62 0.06 0.54 0.07 -0.08***
Share of female workers 0.32 0.04 0.33 0.04 0.30 0.04 -0.04***
Share of foreign workers 0.09 0.05 0.07 0.04 0.08 0.04 0.01
Share of workers by education
without apprenticeship 0.26 0.05 0.25 0.05 0.25 0.04 0.00
with apprenticeship 0.71 0.05 0.72 0.05 0.72 0.04 -0.01
with university degree 0.03 0.01 0.03 0.01 0.03 0.01 0.00
Share of workers by job task content
routine tasks 0.66 0.03 0.65 0.03 0.66 0.02 0.00
manual tasks 0.13 0.02 0.14 0.02 0.13 0.01 -0.01r
abstract tasks 0.20 0.02 0.20 0.02 0.20 0.02 0.00
Share of workforce in manufactag 0.40 0.11 0.37 0.09 0.41 0.11 0.04
Net migrationrate -0.15 1.35 0.22 1.34 -0.14 1.28 -0.37
Net migration rateof younger workers -0.11 1.09 0.21 0.97 -0.19 0.95 -0.40*
Net migration rateof older workers -0.04 0.57 0.01 0.68 0.04 0.49 0.03
Urban status (timeconstant) 0.50 0.50 0.29 0.46 0.59 0.50 0.29**
B:In 2014
Wagereturn to age 0.71 0.18 0.67 0.14 0.74 0.19 0.07*
Workforcemean age 41.97 0.97 41.01 0.83 42.61 0.70 1.60***
Employment rate of older workers 0.32 0.06 0.32 0.07 0.32 0.06 -0.00
Employment rate of younger workers 0.44 0.09 0.49 0.10 0.40 0.07 -0.09***
Old /young employment rate 0.75 0.12 0.66 0.09 0.80 0.10 0.14%**
Share of female workers 0.29 0.03 0.30 0.03 0.29 0.03 -0.00
Share of foreign workers 0.09 0.03 0.09 0.03 0.08 0.03 -0.01
without apprenticeship 0.08 0.02 0.07 0.02 0.08 0.02 0.01*
with apprenticeship 0.78 0.05 0.80 0.03 0.78 0.04 -0.01
with university degree 0.14 0.04 0.13 0.03 0.14 0.04 0.00
Share of workers by job task content
routine tasks 0.59 0.03 0.58 0.03 0.59 0.02 0.01
manual tasks 0.14 0.02 0.14 0.02 0.14 0.01 -0.00
abstract tasks 0.27 0.02 0.27 0.02 0.26 0.02 -0.00
Share of workforce in manufacing 0.35 0.09 0.35 0.09 0.35 0.09 -0.00
Net migrationrate -0.06 1.72 0.20 1.77 -0.21 1.72 -0.41
Net migration rate offoungerworkers 0.04 1.13 0.16 1.22 -0.08 1.14 -0.24
Net migration rate of older workers 0.24 1.86 0.07 1.89 0.26 1.97 0.19
Number of regions 204 51 51 102
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mean age; estimated wage return to age; employment rates by age group; female, foreigner, and education shares; theoshiare of

workers; and urban status. The latter is tirnenstant and therefore only shown in PanelMet migation rates are calculated as

(number of inmigrants¢ number of outmigrants) x 100/number afiorkers in theregion.

Panel B ofTable Ishows that fast ageing regions, which were relatively young initially, have
significantly older workers in 2014 (ly@ars higher mean age) compared to their slow ageing
counterparts. This is not surprising as local labour markets that had a lot of young workers in 1975



should have a lot of okl workers almost 40 years later. By contrast, in local labour markets that
were relatively old in 1975, many of the workers responsibletiigs should have retired by 2014.
CKSNEF2NBZI NBGSNRIFIfa Ay t20Fft f1062dz2NJ YINJ SGac
further reason is that these initially young and fageirgregions experiencedegative net migration
particularly of young workers compared to slower ageing regions.

Panel B also shows that the wage return to age is significantly (at the ten percent level) higher in 2014
in fast compared to slower ageing reggnthe differences have increased since 1974. This
underscores the importance of our empirical strategy detailed beésthe relative rise of return to

age in regions with fast increases in mean age may stem from factors that work in the opposite
direction than the causal effect of agethgimilarly, we see that in 2014 the ratio of old to young
G2N]l SNEQ SYLX 28YSyld NIXGS A& AAIAYATFAOFyGfe& KAII
regions that aged more slowly, which again raises the qoestf supply versus demand shifts.
Section V will also use our empirical strategy to provide some evidence on the causal effect of ageing
adzldLX @ 2y 2f RSNJ 62N]J SNEQ NBtIFGAGBS SYLX 228YS8yi

I\VV. Empirical Strategy

In order toestimatethe impact of regional workforce agag on relative wages of older workers
compared to younger workersve proceed in the following stepBirst, we estimate thevagereturn
to age which will provide our measure for the relative wages of older workédren webuild a
regional panel, where we can relate the wage returnworkforce mean age and construct an
instrumental variable followin@6hm and Siegel (2020)

The idea of the first step is to use the SIAB micro data to control for potentially confounding effects
when constructing a regional panel of wage return to age and of workforce mean age. That is,
following Jeong, Kim, anéllanovskii(2015), weconstruct at the micro level for each regiyear

gl AS NBOdzNy G2 | 3S 02y Gayd prddiciv@harb@eNsticsFdrNdisSieR Q 2
run the following log wage regression separately by re¢amd yeart:

1I>CACA | 1 ACA &1 1 p
where the coefficient of workei@ & I Ar8flEcts our measure for the wage return to age. By

controlling for observable characteristio®, , we ensure that the return to age does not reflect
confounding factors including gender, foreigner status, or education (3 categories).

The main reggssor of interest in equation (1) @"Q . We interpret its coefficient as the wage

return to age that prevails in regioiat time 0. That isj indicates by how much, on average, a
g2N] SNRa 23 g1 3S N a Sa Ind paisknonbysSvaylit verdfaieicapiiled &
the effect of workforceageingon the relative wages of older compared to younger workers. We
construct a regional panel of wage return to age and workforce mean age as a measure of workforce
experiencesuppl ® 2 S | faz O02ftfSOGX o0& NBIA2Y FyR &SI N

8|t is however not the case that urban local labour markets are older than rural local labour markets in 2014 (unreported
in the Table for brevity). Fasigeing markets were relatively more urban, as can be seen in Panel A, but this did not

change the facthat urban markets are younger than rural markets in 2014. Part of the reason is that young workers

increasingly migrate into urban markets.

9Changes in labour demand favouring older workers may include experidrniased technical change (e.g., Cas2llil7)

or increases in demand for products intensive in experienced labour.



foreigner and urban status, and occupational routine content to complete this regional panel, which
was summarized iof Table |

The second step of the analysis is in tle@l of labour markets regions. We estimate the effect of
workforce mean age, capturing the supply of experience, on the wage return to age as:

[ 1 1 -1T1ACA d_ Qii€¢ic

where A C Ais labour market regioQa | @S NJ 3 S. It cBdSr tohinferpietS pFdds the
elasticity of substitution in regional production between experienced and inexperienced labour
inputs, (2) has to be specified in logarithms (e.g. see Jeong, Kim, Manovskii, 2015, or the seminal
paper of Katz and Murphy, 1992). As a robustness check, we explore a regression of thel level of

on the level ofA C AWe also follow the underlying economic theory and use the average age of
actual futi A YS SYLX 28 YSyd ¢ 2 dzNie Warkdnhdgd popliatHe) beEaude thik Y 2
determines the relative marginal product and thus the wage return to age in the labour market
region. The fixed effects control for timeinvariant differences in wage return to age across regions
(e.g. due to wbanization that weshowed inof Table I)and the year dummieg absorb aggregate
changes in variables over time (e.g. due to technical change which may be expéigsed) Note,

since workforce ageing occurs at slow frequency, we do not use a yearly panel, but one with one
observation for each region per decade, i.e. 1975, 1985, 1995, 2005, 2014. In additional
specifications, we add timearying regiorspecific averaged _ such as share of females, foreigners,

and middle and higheducated workers as well as industand occupation shares to regression (2).

Wedevise a instrumental variablstrategy to extract the arguably causal supply effect of ageing on
the wagereturns to age. In particular, we uiee predicted regionalvorkforce mean ageonstructed

from population age structures in earlier years in that regiakin to Bohm and Siegel (2020). This is
necessary becauseis possible andin fact likely given ar empirical results belowthat changes in

the demand for experience persist which vary across regéears. In particular, in one labour market
region the demand for experienced workers might rise, increasing the wage return and leading
through market agustments also to an increase in regional experience skill (e.g. via changes in
participation or migration), as illustrated in the Figure 1l (b). To address this problem, our instrument
makes use of the fact that curremiean workforce agés stronglyaffected by the age structure of

the residential populationn earlier years.

In particular, wepredict the mean age of (full A YS 0O SYLJX 28SSasx 2dzNJ Wg 2 NJ
regionl and yeart. For this, weuse our regional population age data, which ures information on

GKS (20G1Ff ydzYoSNI 2F NBIA2Yy aQ -2004KWedcaldulbtegtiedmeane |
age in t14 of all individuals in the population that enter workforce age620inQ which in our case

are all residents in the 10 adpns [69], [10-14], [1517], [1819], [2024], [2529], [30-34], [3539],

[40-44] and [4549]. We then add 14. Formally, we calculate:

AGA 0ef' o — E 0¢p" 1tu— TO0& E 0ép" +14
n

Wheref)ﬁ is the number of local inhabitants in age bin 6 to 9-ifttand regiort We choose 14

years for the lag, as this is the largest possible gap between our first observation point in the
population data and the SIAB employment dathis wayur instrument reflects the predicted mean



age, had the workforce only aged according to the natural population ageing rate during the
preceding 14 years (e.g. no migration between regions or differential changes ispagiic
employment rates).

Our instument is exogenous if, given theed effects capturingpermanent differences across
regions| and aggregate differences across yearsthe age structure in a given regiontii4is not

affected by the relative demand for experience i As Bohm and Siegel (2020) explain, if it were to
some extent affected by the demand for experienc@,ithe instrument would not fully succeed in
extracting exogenous variations in workforce mean age. As a consequence the estirfateal

equation (2)would be too large, i.e. smaller in absolute territsour results we find exactly such a

bias between the OLS estimates and the estimates based on our IV, indicating that the 1V is indeed
necessary for extracting causal changes of regional experiencdystgirument validity has two

further requirements. First, a first stage needs to exist such that the instrument is relevant. This is
the case, as we demonstrate below. Second, the exclusion restriction needs to hold, which requires
that the age structte in(i b mffects the wage return to age tronly through its effect on workforce

I 3Sd {AyOS OKIFIy3aSa Ay | NBIA2YyQa | 3IS &0 NHzOG dzNJ
might have differing lifecycle wage profiles, such as females, foreignarsjiddle and high educated
workers, as a robustness check we control for their shares in the instrumented regressidre (2).
fa2 LINPOARS | &ALISOAFAOFIGAZ2Y GKIFIG O2yGNRBf & F2I
occupation, whicHurther probes the exogeneity and exclusion restriction assumptions

V. EstimationResults

First Stage of thénstrumental Variable

Before turning to our main results, we first provide evidence on the identification strategy. The
success of our empirical strategglies on a valid instrument for local workforce age. Figure Il shows
the association between the predicted (log) workforce mean age from population records 14 years
earlier and actual (log) workforce mean age today. In particular, we plot the first aftayethe 1V
first-stage regression:

1TACA + 1 % IACA o6h o

whereA C As the mean local workforce agh,C Ais the predicted mean workforce age constructed
from population data 14 years prior, arfd and] are time and region fixed effects. Note that the
predicted mean age only captures the natural population growth, i.e. excluding changes in regional
workforce age due to e.g. migration or changes in local participation rates. As expected, lagged
population data is well able to predict the current workforce age structure. Conditional on the fixed
effects, an increase in the predicted log mean age of 1 significantly increases the workforce log mean
age by 0.77. That the coefficient is below one is inwite adjustments in relative employment rates

and migration along the supply curve of Sectioft It also consistent with then(jld) direct evidence

we find below for declining relative employment rates of old versus young workers when the regional
workforce agesThe Fstatistic of excluded instruments for the first stage is large at 70 and above any
rules of thumb for instrument strength.

101t should also not be affected by an omitted third factor that at the same time influences the outcome. We probe this
08 FTRRAY3 O2yGNBf @ NRAI 0 faSwell asynOustdzBRrkl gcBupaiidh 3tu@weQ a RS Y 2 I NI |



Figure lli¢ First stage: Actual over predicted log mean local workforce age

First Stage Regression
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Notes:This figureshows theadded value plot (or partial residuals plat)i 1A C A after the firststage regression (3).

Main Second Stage Estimation Results

In Table Ilwe report our main regression results, establishing the effect of workforce (log) mean age
on the (log) vage return to age. The number of observations in the first three columns is 1,018 and
therefore below the overall number of 1,020 regions in our panel, which reflects the fact that, in very
infrequent regionyears, the estimated wage return to age can Ileeozor negative. This leads to
missing values when taking logs (e.g., compare the column IV of the table, which is in levels and
therefore no observations are missing). ColumnTalble I



Table Il shows the result from estimating the regional panel specification (2) by OLS, whereas
subsequent columns show the results obtained using the predicted workforce (log) mean age as an
instrumental variable. Comparing columns | and Il highlights the importance of using this
identification strategy. The OLS estimates suggest that (controlling for year and regional fixed effects)
there is essentially no relationship between log workforce mean agefanlog of the wage retush

to age.



Tablell - Local labour market effects of workforce ageing on the wage returns to age

I Il 1] \ Y, VI
Log workforce mean age -0.546 -4.825** -3.510* -3.450* -3.588*
(0.729) (2.308) (2.061) (2.084) (2.054)
Workforce mean age 0.079*
(0.035)
Share of female workers -0.495 -0.749 -0.944
(0.656) (0.688) (0.672)
Share of foreign workers -0.069 0.074 -0.075
(0.823) (0.844) (0.835)
Share of workers withpprenticeship 0.284 0.385 -0.038
(0.669) (0.678) (0.715)
Share of workers with university degre 2.468* 2.259** 1.407
(1.041) (1.051) (1.146)
Share of workers in manufacing -0.398 -0.313
(0.285) (0.309)
Share of workers irmutine tasks -1.715
(1.599)
Share of workers in abstract tasks 0.318
(1.879)
LMR FE X X X X X X
Year Dummies X X X X X X
Estimator OLS v v v v v
Observations 1018 1018 1020 1018 1018 1018
R2 0.542 0.517 0.496 0538 0.540 0.541
Fstat 70 56 97 97 96

Notes:This table shows results from estimating (2) with the log wage returagéd It  as thedependent variablén
column HI, IMVI and 100 x returns to age (10Px) in column Il The last row shows thEstatistic of the IV ¥ stage.
Robust standard errors (in parentheses) are clustered by region. * p<0.1, **p<0.05, *** p<0.01.

By contrast, the IV estimates for the same specification in column Il show a substantially larger
negative effect that is stastically significant at the 5 percent lev@lhis is because the IV strategy is
designed to identify a causal effect that stems from changes in the supply of experience (as captured
by workforce mean age), whereas the OLS documents a (partial) cornethtib could stem from
supply or demand changé$.According to column I, an increase in regional workforce mean age by

1 percent reduces the wage return to age by 4.8 percent. This is quantitatively a relatively large effect;
it indicates that experienakand inexperienced inputs are not very substitutable within local labour
markets in Germany. The implied elasticity of substitution between experienced and inexperienced
labour inputs in the regional production function ipZs ] p2

Column 1ll is akin to the previous two but specified in the levels of workforce mean age and wage
return to experience (i.e. equatio®) with i  on the lefthandside andA C fon the righthand

11|n fact, Bohm and Siegel 20) argue (and find in a panel of US local labour markets) that ignoring the endogeneity of
experience supply to demand shifters biases the estimated effects in specificatign@)ds. Our findings in columns |

and Il here are in line with this conclusion.

12 B6hm and Siegel (2020) obtain a very similar implied elasticity of substitution between experience skill and raw labour
in U.S. local labour markets.



side). The coefficient in this leviglvel regressionsi-0.079. That is, a one year higher regional
workforce mean age (about one standard deviation across regions; seelYlkaalds to a 0.079 log
points lower wage return to age (about one half of a standard deviation).

In the Jeong, Kim, and Manovskii (8pinodel, which underlies our empirical approach, controls for
individual worker characteristics in the Mincer wage regression (1) are sufficient to ensure that the
returns to age do not reflect such characteristics as confounding factors. This is wiydblf



Tablell is our preferred specification. Nonetheless, as discussed in the previous section, including
workforce characteristiceJ _ to parel regression (2) may be considered an important robustness
check of our exclusion restriction. In column IV we add as further controls the share of female and of
foreign workers andcto capture nonexperience skill suppliesthe share of workers with a
completed apprenticeship and with a university degree. In this specification, the share of workers
with a degree is unsurprisingly strong and significant for the return to age asytife wage profiles

are known to be steeper among university gradudteblonetheless, the impact of ageing on the
wage return is only moderately affected and it remains statistically significant at the 10% level.

Finally, we conduct specifications where we account for more fundamental structural changes in the
local labour markt that might influence the wage returns to age. For this, we add the share of
workers in manufacturing industries to the regression to capture regmecific shifts away from
manufacturing towards service sector industries (column V). In addition, wehadthare of abstract

jobs as well as the share of routine jobs (column'*.both additional estimates, the main results
remain largely unchanged. This might not be all to surprising, given that fast andggavgregions

do not seem to differ muchn terms of their industry structure and job content, as suggested by Table

l.

Effects of workforce ageing on the relative employment rates of older workers

We also investigate whether regional workforce ageing has an effect on the relative employment
rates of older compared to younger workers. It is important to bear in mind that we do not directly
204SNWBS SYLX 2eYSyid NI GSas -epeniic emplgymentyfdtes byl E &
number of people employed in that region according to the SIABré#dtive to population estimates

from the Federal Statistical Office. As such, there is bound to be some measurement error in the old
to-youngemployment rates that we construct. Since we do not have micro data on the population,

we cannot control for ind @A Rdzl £ aQ 20 KSNJ LINBRdAzOGA DS OKIF NI OGS
or education as in equation (1). However, in the panel regressions we can and do control for the share
of such characteristics separately among the groups of older and youngkesor

13 By contrast, the sharof females only moderately associates with a lower return to age. In further robustness checks,
we have also conducted all our analyses using the male workforce only and found qualitatively the same results.

14 Qualitatively we find rather similar resultghen using the share of workers in manufacturing or in goods production
instead of the share of routine workers. This is perhaps not that surprising given that Barany and Siegel ) 1i8d20

a tight connection between trends in occupational and ioteel employment.



Tablelll - Local labour market effects of workforce ageing on thetokyoung employment rate

Dependent variable: (log) oft-young employment rate

I Il I v Y, VI
Log workforce mean age 4.777** -0.374 -0.387 -0.357 -0.361
(0.176) (0.882) (0.747) (0.745) (0.729)
Workforce mean age -0.020
(0.018)
Share ofyoungfemale workers 0.676*** 0.637*** 0.647***
(0.149) (0.151) (0.156)
Share oblderfemale workers 0.406** 0.373** 0.360**
(0.156) (0.164) (0.160)
Share ofyoungforeign workers -0.335* -0.312 -0.311
(0.203) (0.206) (0.204)
Share oblderforeign workers 0.209 0.223 0.225
(0.265) (0.261) (0.263)
Share of young workers with apprenticeshig 0.132 0.146 0.188
(0.204) (0.204) (0.200)
Share of older workers with apprenticeship 0.010 0.026  0.092
(0.136) (0.135) (0.142)
Share of young workers with university degi 0.174 0.140 0.338
(0.299) (0.298) (0.294)
Share of older workers with university degre -0.194 -0.227 -0.091
(0.313) (0.313) (0.327)
Share of workers in manufacturing -0.123 -0.098
(0.114) (0.119)
Share of workers in routine tasks -0.625
(0.555)
Share of workerg abstract tasks -1.425%*
(0.717)
LMR FE X X X X X X
Year Dummies X X X X X X
Estimator OLS v v v v v
Observations 1020 1020 1020 1020 1020 1020
R2 0.770  0.452 0.360 0.487 0.491 0.495
Fstat 70 56 93 92 92

Notes:This table shows results from estimating (2) with thedtijto-young employment ratas the dependant variable
in column 4, \-VIand the level of this ratio in columi.IThe last row shows thedtatistic of the IV ¥ stage.Robust
standard errorgin parentheses) are clustered by regiémp<0.1, **p<0.05, *** p<0.01.

Table Il shows the resultisom the panel regressions with th@d-to-young employment ratas the
outcome variable. The OLS estimates in column | suggest that higher (log) werkfean age is
associated with a higher (logJd-to-young employment rateHowever, the subsequent columns
where the estimates are derived using our instrumental variable approach, all display negative
coefficients. Theseesultssuggest that the causaffect ofregionalworkforce ageing on theelative
employment rate of older workers negative. Admittedly, at conventional levels the effect is not
statistically significant in any of these specifications. This is in contraéhta Bnd Siegel (ZD) who
document in US data a strong and significant effect. Theeffect is not as strong and significant



our German data could be due to a variety of reasons, such as institutional differences (including in
the retirement schemes) across tto countries, but also due to the lack of detailed population
micro-data for Germany that prevent us from constructing a preoiseto-young employment rate

The conclusion that we can draw from ol estimatess that in Germany demographic ageing
impacts local labour markets by affecting the wage return to age. This is consistent with existing
evidence for the US and with economic theory; older labour market regions have larger supplies of
experience and thus arkers receive lower wage premia for being experiendadhe next section

we use these estimates to disentangle the drivers of workforce ageing (and in the Appendix the wage
returns to age) across German regions.

VI. Decomposindregional Ageing

We have émonstrated substantial regional differences in workforceiag together with some of

its consequences for regional wages. For regional policy, it is important to understand the underlying
causes of these age shifts. To shed light on the drivers of weddgeing we thus decompose total
observed mean workforcageinginto a part that is demandide driven (e.g. ge-biased labour
demand changes that alter relative employment ratesid a part that is supplyide driven (e.qg.
declining birth ratesnon-economic outmigration of young workers) and then characterize regions
that are more demanseside or supphside driven.

Figure | showed that mean age strongly increased during the period-2@¥4% but it also hinted at
substantial regional variation. Panel) @ Figure 1V focuses on the differential age changes across
local labour markets over time. That is, the genergéing(which is not the focus of our paper) is
removed and the average mean age change is zettasrfigure We now clearly see strong liegal
variation, with a difference adlmostsixyears between the fastest and the slowesfeingmarkets.

We also see, once again, that relatageingwas rather slow in the SoutfEast) while it was faster

in the CentrgWest) of the country\We now aimto untangle the contributions of supply and demand
shifts for relative age to the regional differences ireiag.

We need two ingredients in order to conduct this decomposition. Firsheed toA RSy G A F& NB
elasticity of age demandn Figure llthis elasticity is the (inverse) slope of the age demand curve

I 1 -1 TA C Apace and it was estimated in our main specification (Table Il, Columnlli} &25,

based orarguably exogenous shifts (counterfactual average age conditional omrageyear fixed
effects) n age supplySecond, we assume that all measured regionainggdifferences that are not

due to demand must be due to suppfThis implies that we can use the first stage estimate from
2dzNJ L+ &dGNY GS3e itydf ajdesdppyil dvdBagd Byg ilcteas&stby G7T bfGhe
counterfactual change in age due to supply and average returns to age dech&®%*0.77=3.72,

the implied slope of the labour supply curve in Figure Il is 3.72/()=16.15 and the elastigiof age

supply is 1/16.15. The implied supply curve is quite steeper than the estimated demand (i.e. shifts in

15 Admittedly, some of the lower than one firstage coefficient may also be measurement error due to sampling. But
the coefficient size of 0.77 is quite substantial (i.e. we do not expect too much measurement error) and more generally
we interpret our inferred age supply elasticity (which is already quite low) as an upper bound.

18 This is under our maintained exogeneity assumption that those shifteumterfactualage supply that we use for
identification (i.e. in the 1V first stagedeauncorrelated with shifts in age demand. Therefore, if the age supply curve were
inelastic the firststage coefficient would be exactly 1. As explained in Section Il, that it is in fact somewhat elastic may be
due to employment or migration responsesrigional workforce ageing.



demand will have comparatively strong price effects on the return to age) but far from completely
inelastic. Therefore, both supply and demastufts can have a role to play in regionaéimg. With

these two key elasticities at hand, we can untangle all relative changes in returns to age and average
age into differential supply and demand shifts for age across lalsatirmarkets. The detailedteps

of this calculation together with the effects on relative returns to age (which align well with the
changing relative average age shown here) are in Appendix A.

Figure IV- Change in mean workforce age (192®%14) and decomposition

(a)Overallchange in age (b) Demanekide driven (c) Supplyside driven

Avg. age change Avg. age change Ty Avg. age change
(5 D

Panel (b) of Figure IV depicts the regioagéingthat is due to differential shifts in the demand for

older workers and Panel (c) shows the shifts in supply. While thestssubstantial variation, we

find comparatively large demand shifts in many urban regions, including the major cities of Hamburg,
Munich, Stuttgart and the RhiRRuhr areaThese are areas with strong economic and innovation
activity that tend to have highemand for skills, which is consistent with the view that the demand

for skills, including experience skills, has increased particularly fast in urban areas. Table Al in the
Appendix corroborates this interpretation as it shows that regions which expereneatively

strong demand shifts for age are often urban and have higher shares ofskitgd jobs, less
mediumskilled jobs, and more foreigners.

At the same time, it is well known that many young individualscate tocities, which reduces urban

aredd 3Q | OSNIF IS | ISP ¢KA& Aad NBFESOGSR Ay ad ySf
Stuttgart would havdecome youngeduring 19752014 had it only been faageingdue to supply

shifts. To be precise, we view supply shifts as changes oagudatireasons that are not directly
NBfIFGSR G2 f102dzNJ YIFEN] SO LINRPaLISOGaxz adzakief&SeT
factors. Young and wedlducated workers in particular have increasingly valued the amenities of
cities as places tlive (see e.g. Couture and Handbury, 2017). With this in mind, it is indeed plausible
that the supply of older workers in cities has relatively weakened (supply of young workers rather
strengthened) compared to rural regions. In addition, relative féytiates in the rural regions have

declined quite drastically since the 1970s, which is the type of variati@geémgsupply that we



exploited in SectioV. These factors have led to on average strorageingsupply shifts (i.e. relative
declines in theavailability of young workers) in rural regions as depicted in Figure'fV(c).

As we emphasized before, overall there exists a Celittest) to Soutl{East) gradient adigeingthat

is also visible in Figure 1V(a). However, once we consider the reasons forelhig, sigey are better
described by an urbarural divide, wherebyageingdemand shockgend to bestrong in cities while
supply shocks are stromgin regions that arenore rural® This has important implications for policy
makers who want to cushion the impact afjeingshocks on their communities. In particular,
traditional regionalpolicies(e.g. discussed iWoretti 2012, Kline and Moretti 2014re designed to
boost economic activity and might thus counteract negative demand shocks. Onspagéic
measure here may be to encourage transmission of cuitidge technology, and thus of the skill
and experienceias of technology, from the leading economic centres talhe periphery:®

In contrast, a lack of supply of young workers should rather be addressed using fertility and migration
policies. One local measure is to attract young families into the region. In fact, several rural
municipalities in Bavaria, Rhinelaf@latinate and other federal states have o#dbuildable land
especially to young families. Another option is investing in improved transport links, which increases
0KS FGGNY OGA@SySaa (G2 tAGS Ay |y I NBividuadsdmm I f &z
where they (prefer to) live into locations where they are scarce. In a recent paper, Heuermann and
Schmieder (2019) find that public transport links raise employment, particularly of young and well
educated workers, in smaller cities as unbaesidents become more likely to commute there. As
Heuermann and Schmieder further point out, several large and highly productive German companies

I NS KSIFRIljdzZE NISNBR Ay aYlIfftSNI OAdASa yR (2¢6ya
OK I Y LIA sy dor thik MAson it seems important in countries with decentralized economic
structures such as Germany to raise the labour supply of young workers in the peripheral regions.

VIl. Concludingremarks

There is an increased recognition that regiotiéfierences can be used as a laboratory for estimating
equilibrium effects (e.g. Guren et al, 2020). In this paper, we apply an empirical strategy adopted
from Béhm and Siegel (2020) to identify the causal supply effects of demographic ageing on regional
labour markets in Germany. Our headline finding is that ageing leads to comparable declines in the
wage returns to age as in earlier studies, which have however focused on the United States. We use
our estimation results to decompose the heterogeneous t&@ndA 'y NBEIA 2y aQ g2NJ T
effects due to supply as opposed to demand. This is important for regional policy.

17In Table A1, rural regions are formally shown to be a strong correlate of supply shifts (i.e. urban regions a negative
correlate of supply shifts). This is corroborated by the share of apprenticeship employment as positisteassaf

foreign workers as negative correlates. In 1975 (top panel of Table A1), net migration especially of young workers was
negative (positive) in supply (demand) driven regions. This is consistent with our interpretation that prefbesack
locationchoices have been important. The South also had weaker ageing supply shifts.

18 As we documented in Table I, the urban regions tended to experience faster workforce ageing despite the supply effect
acting toward a younger workforce in urban regions.

19 Some of this may be happening already with improved communication technology, the adoption of which has
accelerated during the Cowdrisis. In addition, the German government has initiated programmes to support the
expansion of 5G mobile communicationtwerks especially to rural areas.

20while they have benefitted tremendously from globalization over the past decades, there are perennially reports that
many of these firms face difficulties attracting young talent to their locations.
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Online Appendix

Appendix A- Details on the DecompositioAnalysis

We estimate tle elasticity of regional age demand)(and infer the elasticity of supply ) as
described in the main text. Given the estimated )| and-— we can infer the shocks to the local
demand for ageQi i é#Hat make the realized 1A C A consistent with the returnd T in
equation (2). The relative demand and supply equations for age in long changes become

3l 1 -3l TACA 3Qi i ¢i1 Op
3 0 ral TACA 3Qi i £€1 W¢
where 3 is the long dference operator, eg3Qi I €1 @ 1 €1 Qi i €1 and all the

variables (Al) and (A2) are demeaned to remove general nationwide changes and focus on regional
differences. Equations (Al) and (A2) are a system of simultaneous egu&tiothe changes in the
regional supplies and demands for age.

The supply shocksQi i éareWhmediately identified given inferrédand the realizeds] 1A C A
3 T .Using! pand ! ¢ we can also solve for these changes of age (tties)
Qi1 i3 1 €1°°Y

' o

3l TAC A —

and returns (prices)

. r®I I E1I-®1 1 €1 7Y
a0 I T
r -
From (A3), both supply and demand shocks raise quantities in a market ( 1tas our estimates
[ 1 -). They work against each other on prices, sgi@a i £raid®s the returns to age in (A4)

whereaszQi 1 €laweérs it.

Finally, we decompose the realized changes in prices and quantities. The contributions of demand
shocks to changing remnal age are—— and to regional returns———. The contributions of

supply shocks are and , respectively. Together, the two contributions sum to the
G201t 27F NI ThadggsimhgeRahdhitF rétNdS y G A |



FigureAl- Change in wage return to age (192614) and decomposition

(a)Overall change iwage (b) Change due to demand (c)Change due to supply
return to age

In the main text, we have shown the decomposition of differential changes in average age across
regions. In Figure A1l we also show the corresponding changes in the returns to age. Fingtyaiie

returns to age have again increased quite strongly indletre and West of the country and not
increased as much in the rural North and South East (Panel A). Demand shocks had a large role for
the increasing returns in the centi@nd West, notably the Rhin®uhr area whereas supply had a
strong role in BavariaThat is, the Bavarian population experienced relatively sigeingdue to

supply factors and thus relatively large increases in the returns to age (as older workers became
relatively scarce).

Comparing Figures IV and Al highlights that the effects wfathel onmean ageandthe returns to

age align quite well, raising quantities and prices in broadly the same regions (i.e. darker vs brighter
colours seem correlated regionally across the two figlresLJl y).3\fthie sainé, also supply effects
appear welkaligned as average age rises in regions with positive supply shocks while returns decline
(i.e. darker vs brighter colours correlate negatively across Figuf@shd AXc)).



Appendix B- Decomposition

TableAl¢ Correlations between supply/demandkifts and regional characteristics

Dependent variable: Overall Supply Demand
shifts shifts
A:1ln 1975:
Share of female workers -0.343*** -0.170** -0.037
Share of foreign workers 0.076 -0.102 0.147**
Share of workers without apprenticeship -0.083 -0.161** 0.109
Share of workers with apprenticeship 0.053 0.162** -0.129*
Share of workers with university degree 0.119* 0.007 0.064
Urban regior(time constant) 0.214*** -0.151** 0.279***
South regior{time constant) -0.270%** -0.139** -0.024
Shareof workforce in manufactung 0.103 -0.083 0.144*
Share of workers in routine tasks -0.015 -0.168** 0.158**
Share of workers in abstract tasks 0.109 0.106 -0.040
Share of workers in manual tasks -0.109 0.142** -0.207***
Net migration rate -0.016 -0.128* 0.118*
Net migration rate of younger workers -0.030 -0.200%** 0.180**
Net migration rate of older workers 0.021 0.079 -0.066
B. In2014
Share of female workers -0.043 0.012 -0.038
Share of foreign workers -0.093 -0.217%** 0.160**
Shareof workers without apprenticeship 0.187*** 0.017 0.095
Share of workers with apprenticeship -0.129* 0.139** -0.216%**
Share of workers with university degree 0.056 -0.176** 0.208***
Share of workforce in manufactag -0.048 -0.101 0.071
Share ofworkers in routine tasks 0.059 0.067 -0.030
Share of workers in abstract tasks -0.056 -0.148** 0.113
Share of workers in manual tasks -0.012 0.092 -0.098
Net migration rate -0.101 0.021 -0.081
Net migration rate of younger workers -0.058 0.045 -0.080
Net migration rate of older workers -0.095 -0.014 -0.043

Notes Net migration rates are calculated as (number efriigrants¢ number of outmigrants) x 100/number oforkers in theregion.



