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Abstract

Ageing is a key challenge for many countries. Theppse of this paper is to simulate how
ageing affects future regional labour market outeemVe develop a simulation procedure
based on data for 71 Nordic regions in Finland, Wy, Sweden and Denmark. The
procedure combines spatial econometrics and popnulatojections for scenario analyses of
future employment patterns up to 2021. Comparea tibenchmark scenario” based on
projections of the working age population, we fiticht predicted regional labour market
outcomes tell a much richer story when estimatiesults and population projections are
combined. To this end, our results can be helpdul gconomic policymaking, which is

constantly in need of accurate regional labor maikecasts.

Keywords regional employment, ageing, spatial econometsicenario analysis
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1. Introduction

The need to alleviate regional labour market imbega remains a continuing concern in the
long-run for many countries. This is particularly for Nordic regions characterised by
moderate size, sparse population and rapid agémgpolicy makers, the crucial question
arises whether labour market resources in thesenegan be sustained in the long run or
whether the ageing process represents a real tordeg vitality of such regions. The standard
approach in the economic literature to answerdghegsstion is to proxy the effects of ageing on
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the labour market by utilising available populatiprojections. However, the present paper
goes one step further by taking into account bahional heterogeneity in population
projections and heterogeneity in the labour mabettaviour of different age groups across
regions and their neighbourhoods for a scenaridysisaof regional labor employment
patterns. We implement the proposed scenario apprima 71 Nordic regions in order to
identify future regional employment shortcomingstop2021. The results indicate that the
predicted average regional decline in employmentdsto two-third higher when spatial
heterogeneity of labour market behaviour is inctuhethe predictions.

The remainder of the paper is organized as folld&extion 2 gives a brief motivation for
the linkage between regional labor market behavamar population ageing. Building on this
conceptual background, Section 3 presents the asbimresults on regional heterogeneity in
labour market behaviour for regional labor markatsNordic regions associated with
elaborate welfare systems. The estimation resuttsheen used in Section 4 in combination
with population projections up to 2021 to assessruemployment patterns in these regions.
We compare the results of our scenario analysik witbenchmark” case solely based on
population predictions. Section 5 provides somelaing remarks.

2. Linking regional labour market behaviour and population ageing

The likely impacts of population ageing on the fiiming of economic systems are manifold.
Throughout this paper, we focus on a scenario aapréor the regional employment rate as a
key variable for policy making. Employment is anpiontant source of the local tax base and
thus crucial for public service provision (see Tah 1956). In the absence of earnings from
regional employment as a tax base to ensure tla¢ poblic provision of goods, some regions
may be disadvantaged see e.g. Nechyba (1996) asdlihet al (2009). This is particularly
important for the Nordic countridswhere taxation on personal income ranges from 23.2
percent (Norway) of total taxes to 50.7 percentnfark), as compared to an OECD average
of 24.1 percent. Developing methods to analyse future regional egmpknt patterns is
therefore an important task as the ageing procesggsses.

The effects of ageing on regional labour marketcanmes have predominantly been
illustrated by combining traditional population jactions of the working age cohort with
different assumptions on labour market behaviodeims of labour market participation; see,
for instance, Boersch-Supan (2001). However, sudtatc approach only offers partial
insights into the future regional labour marketoomes. On the one hand, official population
projections consider the future population in difet age groups taking into account regional
differences in fertility and mortality rates as ek migration propensities within and
between countries. On the other hand, howeverptbgctions do not account for regional
heterogeneity and neighbourhood effects in modgllabour market behaviour. This is a
crucial limitation as labour market adjustments nmagterialise through various channels
(see, e.g., Decressin and Fatas, 1995). Chandabdar market behaviour caused by ageing
are also highlighted in simulation exercises basedheoretical models; see Burniagixal
(2004) and Dixon (2003).

Therefore, the scenario approach offered here amsbestimated differences in regional
labour market behaviour with population projectidonsattain a prediction of the regional
employment outcomes from ageing. To do so, we stdht the specification of a regiars
employment rateHrate) defined as the share of employed persons indgmm’s working

! Nordic countries have during the 1990’s reforntegirttax system into a dual tax system separatiration on
labour income and capital income. This has alsm lagapted other OECD countries, see Birch Sgrg2641D).
2 See http://www.oecd.org/ctp/tax-policy/revenudistas-tax-structures.htm
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age population. To assess the mutual drivers iromeg labor market behaviour, we can
decompose thErateinto the following terms:

E._E L  POR
WR, L, POR Wp'

Erate, = 1)

wherei andt are cross-sectional (regional) and time indicespectivelyE is the number of
employed in a region)VP is the working age populatioh,is the labour force andOP is the
total population. Equation (1) states that the eyplent rate is a product of the employment
per labour forceH/L), activity rate IL/POP) and total age ratidc?OP/WB. Based on the time
derivative of equation (1) and using tD&isia index a change in the employment rate can be
approximated by the sum of changes in employmentgi®ur force, activity rate and total
age ratio. Furthermore, given that employment @leolrr force /L) can also be expressed in

terms of the unemployment ratéJ/[),® the change in the employment rate can be
approximated by:

A Ei,t
WR,

Ui,t +A Lfl +A P\;E , (2)

L,  POR i

=-A

whereA refers to the time derivative. The first term guation (2) reflect that an increase in
the employment per labour force relates to a cpmeding decrease in the unemployment
rate. The second term in equation (2) reflectsahancrease in the activity rate in turn should
increase the employment rate as long as most gbersons entering the labour market find
employment. Finally, the third term reflects thatthe number of persons outside the working
ages rises, this should also impact the employmwsgatsince school age children and retired
people are not in employment. The third term cardtore change if either the population
under or over the working ages grows differentbnirthe working age population. Thus, the
third term can, in approximate terms, can also btem as:

A POR, :(A WR , , YOUNG oupj'
WR WP WP

WP,
whereYOUNGis the number of young persons in the populatioage less than or equal to
15 years,OLD is the number of elderly people in the populatocdrage 65 years or more,
YOUNG/WHPis the young age ratio ai@L.D/WPis the old age ratio. Hence, equation (2) can
be expressed as:

Ai=—AU” +A al +(AYOUN("5t +A OLQJ (3b)
we, =0, " eop 1Y we T we

Equation (3b) allows identifying the relevant valtes for empirical analyses of ageing
effects on changes in the regional employment takeng into account different labour
market conditions and labour demand structuresekypirical estimation purposes, however,
we need to transform this deterministic model settip a stochastic model specification to
obtain reliable behavioural labor market parametessinput for the scenario analysis.
Moreover, we aim at adopting a flexible modellingpeoach, which starts from an
unrestricted multiple-equation framework comprisitige above identified variables and
allows for the estimation of direct effects runnifigm the age structure to regional
employment rates as well as further indirect effeanning through the regional labor market
conditions.

(3a)

$With (E/L) = 1 — (U/L)
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3. Estimating the direct and indirect effects of aging on regional employment

Using harmonized data for 71 Nordic regions in &mal, Norway, Sweden and Denmark over
the period 1991 to 2005, we thus setup a threetequaystem to capture the direct and
indirect effects of ageing on changes in the emplent rate a$:

AEratg, =/+ag,. % LAErate, + 5, ... LA Yratg + 3, ..x A Oratg

+, e X LAUrAtE,  + B, ... X LAArate + &5, (42)
AUratg, =/+ay,, % LAErate, + 5. % LA Yratg + 3, 1A Orate
+ By X LAUTALE,  + B, X LAATaLE, + £ (4)
AAratg, =/+a, . % LAErate, + B, ,..x LA Yratg + 3, o .. A Oratg 40
c

ﬁ3,Arate X+ L'Auratei,t + ﬁ4,Arate>< L'AAratqt + gi?

whereYrateis the young age ratiod QUNG/WR, Orateis the old age raticQLD/WP), Urate

is the unemployment rat&J{L) andArate is the activity rate /POP). Yrate and Orate are
considered as exogenous with respect to the regiabar market system and are not
modelled through explicit equations. The occurreaté. indicates the use of a time lag
operator; is a vector of oneg3 «q are variable coefficients angf, " ,£* are the equations’
error terms. Direct employment effects of ageiregrst from the inclusion ddrate and Yrate

in (4a), while the system'’s other two equationstaagthe indirect effects of ageing on the
employment rate running through the unemploymeant activity rate channel. A schematic
overview of the different impact channels of ageorgregional employment are given in
Figure 1.

Figure 1. Direct and indirect effects of ageingtio@ employment rate
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* Detailed source descriptions and summary staigicthe variables are given in Table A.1 of theendix. In
order to harmonise the data, a few imputations h&en undertaken based on underlying indicators.
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We estimate the 3-equation system using the se@mingelated regression estimator
(SURE) for the pooled dataseSince the dependent variables and covariatesedied in
first differences, there are no regional fixed effeincluded. A set of time trends has been
included in the estimation of equations (4a)-(4dpreover, when using regional data the
issue of spatial dependencies emerges. Dynamic Imogi¢h spatial dependence have
previously been considered for other countries fandhe EU as a whole, see e.g. Elhorst
(2005) or Blienet al. (2006). Recent overviews of space-time dynamiepdata modelling
and forecasting approaches are given in ElhorstApand Baltagi et al. (2014) among others.
As a pre-test in order to check the magnitude afiapdependence for the variables in focus,
we compute a space-time augmented version of gnredatd Moran’sl index (STMI) as
recently proposed by Lopez et al. (2011). Tabladws that all variables with the exception
of AAratg, show a statistically significant degree of spatiatrelation across Scandinavian

regions.

Table 1. Test statistics of the STMI index for aaies in labor market system

Variables STMI P-Value
AErate 0.082*** (0.00)
AUrate 0.075*+* (0.00)
AArate 0.019 (0.21)
AYrate 0.066*** (0.00)
AQrate 0.499*** (0.00)

Note *** ** * denotes statistical significance atehl, 5 and 10% level, respectively.

We then address spatial dependency in a threefafther: First, we capture neighborhood
effects through a Spatial Durbin Model (SDM) franoekvby means of including spatial lags
of the regressand and regressors for each equatiqda) to (4cf We use first-order
contiguities to define spatial neighbors in thetispaveighting matrixw.” Spatial lags are
then computed a®/*y for each variableg (as a stacked vector of observations according to
Y=[Y11--» M7 ---» W1--- W1])- Since we only include a time-lagged spatial laigthe
dependent variable, the specification is also reteras space-time recursive model (see
Anselin et al., 2007). The choice of this modelsptartain restrictions on the functional form
and implies that all explicitly modelled spatiafezits are assumed to have a deferred effect on
y. Although this modelling approach is a simplificat compared to a full space-time
dynamic approach, which also accounts for instatas spatial effects, this helps us to limit
the degree of simultaneity in the equation syst&inorst (2012) points out that the
formulation of ex-ante restrictions may have thgaadage of avoiding severe identification
problems related to complex space-time dynamic Iparoelel specifications. Thus, for the

®> Note that SURE models can be estimated equatieegmtion using standard OLS if either error tears
uncorrelated or each equation contains exactlysttiee covariates on the right-hand-side (Kruskakotem)
without loss of efficiency. See Greene (2003), ¢bafi4 for a reference on such special cases oStheRE
model.

® Details on the Spatial Durbin Model framework gieen in LeSage and Pace (2009).

" We use a standard 67x67 first-order queen comyigmiatrix. Two regions are contiguous if they are
neighbours not separated by the sea, in whichtb&geare assigned an entry of 1 in the contiguisrix. This
requirement therefore removes Iceland, Bornholémmark, Gotland in Sweden and Aland in Finlandrfro
the sample.
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SDM approach each equation of the above 3-equatistem will be extended as (below the
exemplary case of equation (4a) is shown in itsigibaextended form):

rate X LA Erate,t + ﬂl,Erate X LA Yratﬁ, + IBZ,Eratex IA Oratﬁ
+183,Erate X L'Auratei,t + 184,Erate>< LAAratqt + pEre\te>< z W j>< I'A Erat%t

j=1
+y1,Erate X z Wi,j X L'AYratq,t + y2,Erate>< z VY,J' x LA Orat%

j=1 =1

E
+y3,Erate X Zwi,j X LAurateJt + y4,ErateX Z \Nl,j X LA Aratqt t &
j=1 j=1

AEratg, =/+a¢

(5a)

it

where w ; is a typical element of the spatial weighting nxa#/ linking two regions andj

by means of their geographical location.

We control for a second type of spatial dependdncencluding country-specific time
trends implying that the spatial dependence emdrgas common trends for all regions in a
single country. Finally, country-specific time dunes capture a more general form of
deterministic spatial dependence. This implies 8etional dependence that can be
interpreted as arriving from national shocks; seesén and Schmidt (2011). It is noticeable
that contemporary values for covariates do not appeany of the specifications, alleviating
the problem of simultaneity and thus also the neednstrumental variable estimation, see
e.g. Beenstock and Felsenstein (2007). Since ttiasion of further variables to control for
spatial dependence reduces the degrees of freeftwnestimation, the lag operator for all
variables is restricted to the order 1.

Turning to the estimation results, Table 2 repiitsSURE regression output for the system of
equations (4a) to (4c) including spatial lags aodntry-specific time dummies. In general, the
results show that it is important to consider spadependencies in different forfi# key
result from Table 2 is that the effect of ageingtio® employment rate is channelled through
both direct and indirect effects. Thereby, the fpasivariable coefficient foriOrate in the
equation for the employment rate indicates thainareasing share of elderly people in the
total regional population also increases the emmptyt rate. However, at the same time
AQrate has a negative impact on the change in the actigity, which filters through to the
employment rate through the statistically significpositive variable coefficient fafAratein
the equation forlErate Whether one effect dominates the other will béhter investigated in
our scenario analysis. Given the supportive emgdiresults, we will apply the estimates from
Table 2 including both types of spatial dependdocéhe scenario analysis to forecast future
employment patterns.

The parameter estimates from (4a) to (4c) are fimereused to calculate long-run
elasticities @) comprising the total effect of all included lgs a regressor. Since we include
a contemporaneous spatial lag term of the dependeiatble as well as a time lag, the total
long-run impact of regressamw.r.t regressang can be calculated as:

8,,=Z[A-a)xl - pN ] x(I x B+W xy) zx(1/ N), (6)

where a is the coefficient for the autoregressive lag fpmtion of the regressand..f),
while p measures the degree of spatial dependence stenfiminghe time-lagged spatial lag
of y. Moreover,Sis the associated coefficient measuring the camaidi correlation between

8 Cross-sectional dependence captured by the cospémific time dummies seems to be particularlydrtgmt
in the equations forlErate and 4Arate Detailed regression outputs can be obtained filoenauthors upon
request.
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regressorl{.x) andy, while yaccounts for the impact of the time-lagged spadaiglterm of
regressok ony. Finally, zis anNx1vector of ones (see also LeSage and Pace, 2009).

Table 2. SURE estimates for labor market systehudiicg spatial dependence

Dep. Var. AErate AUrate AArate
L.4Erate -0.051* 0.239 0.023
(0.028) (0.324) (0.026)
L.4Urate 0.016*** -0.028 -0.009***
(0.003) (0.036) (0.003)
L.4Arate 0.884*** -2.535%** 0.039
(0.037) (0.423) (0.0345)
L.4Yrate 0.007 -0.176 0.027***
(0.011) (0.121) (0.009)
L.4Orate 0.054*** 0.089 -0.116***
_________________________________________________________________ (0.019)  (0227)  (0.018)
W* L.4Erate -0.009 0.506 0.004
(0.042) (0.479) (0.038)
W* L.4Urate -0.110** 0.231*+* 0.007
(0.005) (0.053) (0.004)
W* L.4Arate 0.0001 -0.729 0.067
(0.053) (0.601) (0.049)
W* L.4Yrate -0.014 0.002 0.025
(0.017) (0.201) (0.016)
W* L.4Orate -0.048 0.402 0.057*
_________________________________________________________________ (0.034)  (03389) _  (0.032)
I: F-test country specific time 22.65%** 3.40* 21.71%**
dummies p-valug (0.00) (0.07) (0.00)
II: F-testax+ W*Ax=0 84.69*** 3.76** 2.19
(p-valug (0.00) (0.05) (0.14)
Il: F-testdYrate=4Orate 3.41* 0.82 35.45%**
(p-valug (0.06)* (0.37) (0.00)
IV: F-testW*4Yrate=W*4Orate 0.64 0.69 0.69
(p-valug (0.42) (0.41) (0.41)
V: F-testW*Ax+ W*4y=0 1.16 4.85** 5.10*
(p-valug (0.28) (0.03) (0.02)
No. of lags per regressor 1 1 1

Source Data from official statistical offices of FinlandMorway, Sweden and Finland.

Note *** ** * denotes statistical significance at¢hl, 5 and 10% level, respectively. Unless explictated,
values in parenthesis are standard errors. Vagabkein first differences to avoid problems of 1stetionarity.

Five tests are offered: AR-test for the joint significance of country-specifime dummies (1), a test for joint
significance of all parameter estimates (ll), & tefsthe significance of decomposition #¥rate and 4/ORate
(1), a test for the significance of decompositithe spatial lags of'Yrate and4ORate(IV) and a test for the
joint significance of all neighbourhood variabl&§.(
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4. Scenario analysis of future regional employmergatterns

Based on the long-run elasticities from equationirféconjunction with regional population
projections offered by national statistical officeguation (7) reflects our basic approach for
the scenario analysis. Combining these elasticitigh projected changes in regional age
compositions, it is possible to forecast the changihe employment rate for a given region.
The forecasted change in the employment rate is:

AEratg ., =D 6, ue* APOPSHL, | t=2007, n=1,......,14 ©)

ist+n

where 6, ... is the elasticity defined in equation (6) for #féect of them-th regressor on

the Erate and APOPSH ., is the associated change in the share of the atulin age
group m projectedn periods into the future for region specifically 4Yrate and 4Orate
While equation (7), however, indicates that onlyedi impacts (including neighborhood
effects) of ageing on the employment rate are dansd, the indirect effects are predicted
through similar equations including long-run eleisites for the (spatially extended) equations
(4b) and (4c) as illustrated above in Figure 1 liddslines). For example, the indirect
employment effect emerging through the unemploymatet is determined by multiplying the
two long-run elasticities forPOPSH! ., on AUrate (6, uae) @nd for4Urate on 4Erate

(8 erae) @Nd calculate the quantitative impact of a changée share of the population in

age groupm projectedn periods into the future for region

A first step in the scenario analysis is then tmpare the change in the employment rate
in the Nordic regions from 2007 to 2021 to the lesethe employment rate in 2007. This
would indicate whether ageing processes would tresuinarked shifts in the employment
rates of the different regions. As Figure 2 shoasjaguely positive relationship emerges
between the initial level of the employment rategshe Nordic regions and the scenario for
future change (indicated by a correlation coeffitief 0.32, see trend line in Figure 2). Even
so, there is a sizeable variation. This highligis degree of regional heterogeneity in the
response of labour market behaviour to ageing ps®= It thus becomes important to
determine whether these regional heterogeneitesharresult of a straightforwardly uniform
response to ageing through the direct effects efnggon the employment rate or if more
complex indirect labour market dynamics are requic render the full effect of ageing on
labour market outcomes. Figure 3 offers an analgbite relative magnitude of direct and
indirect effects for the Nordic regions.

Figure 3 reveals that the regional heterogeneitthen predicted change of employment
rates depends both on direct and indirect effastsile ageing has a moderately positive
direct overall effect on the change in the employm®te, including the indirect effects
changes the result significantly. This can be itated if we calculate the cross-regional
average of the direct effect being 0.26 percentagets, while it is -1.78 percentage points
for the indirect effect. Hence, ageing may be lefsa problem if focussing on the potential
for both the young and old to become employed,dadling aspects of unemployment and
being inactive in the labour market changes thismue substantially. Furthermore, marked
differences remain in terms of the direct and ieclireffects across the Nordic regions, which
can also be seen by plotting geographical mapth&direct and indirect employment effects
in Figure A.1 in the appendix.

,Urate
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Figure 2. Predicted changes in employment rate 2022 and employment rate 2007

-0.50%

N

-1.00%

<&

- O <&
: % &% o0 W
§ 1.50% & O o (o3
E <§> & o Qo
-uEJ 2.00% A<> < ' ¢ % <><><> M
5 <o <
g N % o o
° -2.50% <>

' <o

<o

ERATE in 2007

Source:Harmonised Nordic regional data and own calcutegidased on estimates from Table 2.

Figure 3. Direct and indirect employment effectagéing in 2007-2021 (in %)
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Source:Harmonised Nordic regional data and own calcutetitbased on estimates from Table 2.

Finally, Figure 4 compares the projected growthe rat the regional working age
population from 2007 to 2021 based on populatiajestions with the forecasted growth rate
in regional employment for the same period in therdic regional labour markets.
Forecasted regional employment in 2021 is calcdldtg multiplying the region specific
employment rate from equation (7) with the projdcteorking age population for the same
region, upon which a growth rate from 2007 to 2@2dalculated. The difference between the
growth rate in working age population and employmanFigure 4 therefore indicates the

° A problem over the reliable projections availafile some age groups requires the exclusion of Swéule

Figure 4.
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importance of considering behavioural responsesegional labour market from ageing
through the channels shown in Figure 1. The fotedashange in regional employment
outcomes offers a rather different set of resutimpgared to the assessment of projected
change in the working age population. Taking a neposs-regional average of growth rates
indicates that focussing on forecasted employmeathier than simply projecting working age
population would render a significantly “worse” tn¢ average employment level. Figure 5
shows the difference in projections geographicalhgicating that especially Danish and
south-eastern Finish regions show a stronger diffex in the projections. Furthermore, in
some Finnish and Norwegian regions an increaseeimbrking age population is changed to
a moderate decrease in regional employment, égJusimaa, Nord-Trgndelag and Troms.
Thus, not only the magnitude of the future laborkaapattern but also the general direction
of change may be affected by the use of differentigtion procedures.

Figure 4. Comparison of projections for Nordic mew up to 2021 (in %)

DK |
DK

-20.00% -16.00% -12.00% -8.00% -4.00% 0.00% 4.00% 8.00% 12.00%

Growth rate 2007-2021: Employment (forecast) m Growth rate 2007-2021: Working age population

Source:Harmonised Nordic regional data and own calcutetitbased on estimates from Table 2.

Note: Due to the lack of reliable regional populatiowjpctions for the Swedish regions they have beftroig
of the figure. Furthermore, as a result of the 2883ional reform process the number of regionaitieatin
Denmark, for which population projections are aafalié, was reduced to 5.
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Figure 5. Graphical distribution of difference irojections from Figure 4 (in %)
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Note: Class breaks correspond to quantiles of the Higtdn of variables, for details see Figure 4.

5. Conclusion

The ability to assess future trends in regionablalmarket outcomes becomes increasingly
important as ageing progresses in European regdased on data for 71 Nordic regions, this
paper offers a estimation-based scenario analgsmedict the future impacts of ageing on
regional labour markets. The evidence provided Heegls to the conclusion that it is
important to consider regional variation in labouairket responses to ageing when predicting
regional labour market outcomes. Regional hetereigyern labour market behaviour may
significantly alter the consequences of ageingdoy particular region. Ageing may thus
impact the future of regions rather differently qmared to a “benchmark” case based on
projected working age population.

From a regional development perspective such itsigine clearly important as they
highlight some of the regional problems and imba¢snconnected to ageing processes. In
addition, related to future challenges in local lpufinances, the procedure proposed here
allows for an improvement in the potential to asalyhe ability to finance local public goods
through taxes on earnings from regional employmbnthe Nordic unitary states, where
local authorities in the form of municipalities eft are responsible for providing local public
goods and financing them through taxes on localiegs, see e.g. Mgnnesland (2001), this is
of importance. From a firm perspective, the propgopeocedure furthermore shows where
bottlenecks in terms of recruitment may result narespokenly from ageing.

Of course, some caveats apply: the approach ta&e: does not explicitly consider the
importance of mobility. Mobility is included throbghe official population projections and
through spatial dependencies in the form of neighib@od effects. In this light it may be
desirable to promote a more explicit modelling obhitity effects on labour market
behaviour, as mobile labour market resources mag Hdferent patterns of behaviour on the
labour market. Albeit desirable, a problem in gagnisufficient data for the different
countries, the present approach has abstained Summ The current approach has focussed
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on ageing but future work may extend the approagtcdnsidering other groups gaining
employment in different regional labour markets amolw this affects labour market
behaviour.

Finally, along with the fast advancing state-of-grein the field of spatial econometrics
(see Elhorst, 2010), alternative estimators shdaadested with regard to their predictive
power in data settings commonly found in the conté»xapplied regional research (moderate
number of regions in sample as well as a short ederate number of time observation).
Here, Mitze (2011) has recently taken a first dteprovide further evidence on the small
sample properties of dynamic system panel estimatoisuch data settings. Although the
results generally favour the use of “simple” (me&anlimited information) estimators over
full information alternatives, further researchsigely needed to provide additional evidence
for the use of dynamic systems including spatigletelence (see, e.g., Baltagi and Deng,
2012, for a simultaneous system of spatial autessgve equations). Such evidence, together
with the application of the above proposed scenanalysis, may be helpful for economic
policy making, which is constantly in need of aatarregional labor market forecasts and
policy simulations.

AcknowledgementdVe thank an anonymous referee as well as the apssue editor, Roberto
Patuelli, for helpful comments on an earlier vemsid this manuscript.
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Appendix: Data description

The data has been ascertained from the internhtbwganization Nordregio, which collects data the
statistical bureaus of the Nordic countries (StisksCentralbyran in Sweden, Statistisk Sentraltigra
Norway, Tilastokeskus in Finland, Danmarks Statigti Denmark and Hagstofa islands in Iceland)
and harmonizes the data to make it comparableh&uyrsome adjustments have been undertaken by
the authors, where missing data were a problemeNbrdregio data. These imputations are all based
on additional data from the respective statistisateaus of the Nordic countries. The different
variables used in the analysis are summarized leTAl below:

Table A1l. Summary statistics of variables in 3-¢uelabor market system

Variable Mnemonic  Obs. Regions  Years Mean (?é(\j/ Min Max
Employment rate (in %) Erate 1065 71 15 69.6 7.5 47.9 83.7
Activity rate (in %) Arate 1065 71 15 49.2 3.0 43.6 60.6
Unemployment rate Urate 1065 71 15 85 6.0 16 28.9
(in %)

Share of young peoplein -y .0 1065 71 15 202 34 134 475

population (in %)

Share of old people in Orate 1065 71 15 255 39 150 355
_population(in%) T

Employment rate AErate 994 71 14 -0.002 0027 -0171 0.050

(annual growth rate)

Activity rate AArate 994 71 14 -0.001 0013 -0045 0.043

(annual growth rate)

Unemployment rate AUrate 994 71 14 0008 0212 -0.466 1.447

(annual growth rate)

Share of young people in -\ 994 71 14  -0.004 0.028 -0551 0.060

pop. (annual growth rate)

Share of old people in AOrate 094 71 14 0.002 0.014 -0.135 0.041

pop. (annual growth rate)

Note:“4” denotes the first difference operator for var@bbased on logarithmic transformations. For alddta
description of variable definitions, see main text.
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Figure A.1. Geographical distribution of direct andirect employment effects (in %)

Direct Effects

(0.49,1.22)
(0.24,0.49]
(0.02,0.24]
[-0.70,0.02]

g (-1.14,0.08]
(-1.74,-1.14]
(-2.28,-1.74]

[-3.97,-2.28]

Note: Class breaks correspond to quantiles of the digtan of variables, for details see Figure 3.
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