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Abstract

In this paperwe studychangesn the sizeandthe compositionof the
labourforcein ve OECD countriesfrom 1983through2000. We apply a
recentdecompositiormethodto quantify the component®f the changeover
time in the crudelabourforcerateandthe meanageof the labourforce. Our
resultsshawv thatthe changen the crudelabourforce ratewasdominatedoy
the changein age-speci clabourforce participationrates. For the meanage
of the labourforcewe nd thatfor malesthe changein the agecomposition
of the populationpredominatelyexplainsthe overall changewhile theresults
for femalesarelessclearcut.

EuropeanDemaraphic Reseath Papers are working papersthat deal with
all-Europeanissuesor with issuesthat are importantto a large numberof
EuropearCountries All contritutionshave recevedonly limited review.
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INTRODUCTION

Thereis a growing literature that investigatesthe impact of demo-
graphicchange®n labourforce indicators. Besideshe compositionakffect
thatworksthroughthe agestructurethis literatureis concernedaboutthe di-
recteffectthatoperatewvia a changeof agespeci c rates.As Johnsor{(2002),
p. 113, notes”...demgraphyis not the only, or eventhe mostimportant,
factor in uencing the relative sizeand structure of the labour force” p.114
"Furthermoe, behavioual factors which determineage-andsex-speci cpar-
ticipationratesare moreimportantthanthe populationage structuein deter
miningeconomy-widemploymenshales” Changesn age-speci cratesmay
be causedby individual factorsaswell asinstitutionaland macroeconomic
variationswhichincludeshiftsin thedemandaswell assupplyof labour(e.g.,
economicswings, delayedlabour market entry dueto prolongededucation,
earlyretirementxits). Thesemicroandmacrolevel determinantsnayin turn
be relatedto demographicchangesas put forward by Easterlin(1978) and
morerecentlyby Shimer(2000).

To eliminate the effects of changesin the age distribution, age-
adjustedor age-standardisethbour market indicators are considered(see
Szafran(2002) for a recentapplicationof age-adjustedabourforce partic-
ipation ratesor Flaim (1979) for an early contrikution on the effect of de-
mographicchangesn unemplyment). Standardisatioiis the classictool of
demographer® eliminatecompositionaéffectsfrom demographiéndicators
relatingto two or morepopulationsor to two or moretime points. However, a
disadwantageof thosemethodgwhetheroneusedirector indirectstandardis-
ation)is theirdependencen anarbitrarystandard As a consequencegveral
alternatve decompositiomethodqe.g.,Kitagawa (1955),DasGupta(1978))
have beenappliedin recentdecadesAn excellentreview of thosemethodss
givenin Canudaskomo(2003),chapter3.

Vaupel (1992) introduceda nev decompositionmethodthat stud-
ies the componentof the changeover time of demographicsariables. The
methodseparateshe changeover time of demographiovariablesinto a di-
rectchangein the characteristiof interestand an indirect changethat cap-



turesthe structureor compositionof the population. Recently this method
hasbeenappliedby Vaupeland CanudasRomo (2002) and CanudasRomo
(2003)to study e.g.,the time deriative of averagesover ageandover sub-
populations. The advantageof this methodis de nitely its simplicity. For
instanceCanudasRomo (2003),p. 144, ”the change over timein the crude
deathratecanbesepaatedinto theaverage change in thedeathratesandthe
covariancebetweerthe deathratesandthe age speci c growthrates. Simi-
larly, Canudaskomo(2003),p.144,"thechange in thepopulationgrowthrate
of theworld is theaverage change in thecountries'populationgrowthandthe
varianceof thegrowthrates’”

In this paperwe apply the decompositionmethod of Vaupeland
Canudadkomo(2002)to the changeof labourforceindicatorsin  ve OECD
countriesover the pasttwo decadesIn mostdevelopedcountriesthe labour
force is projectedto ageand shrink. However, part of the shrinkageof the
labourforce maybereinforcedby the directeffect of decreasingabourforce
participationrates(in particularamongthe young,the elderly, andmen). On
the otherhand,the shrinkageof the labourforce might be attenuatedy in-
creasingpatrticipationratesof women. The effect on the meanage of the
labourforceis lessclearcut sincelower participationratesof elderly persons
have a rejuvenatingeffect on the labourforce while lower participationrates
amongyoungpeoplereinforcetheageingof thelabourforce. To quantifyhow
much of the changein labour market indicators— suchasthe crudelabour
force andthe meanageof the labourforce — is dueto the factthatthe age
distribution hasshiftedtowardslower or higher participationcells versusthe
changdn participationratesthemseles,we applythe decompositionmethod
of Vaupeland CanudasRomo (2002). By comparing ve OECD countries
with differing labour market institutionswe show that the relation between
populationageingand labour force shrinkageand labour force ageingwill
dependntheinstitutionalsetup of thelabourmarket.

We have arrangedhe paperasfollows. In the following sectionwe
give a brief review of the decompositiormethoddevelopedby Vaupeland
Canudaskomo (2002). Section3 reviews the evolution of the crudelabour



force rateandthe meanageof thelabourforcein ve OECD countriesover
the last two decades. The decompositiorof the labour force indicatorsis
presentedh section4. The nal sectionconcludes.

METHOD

We apply a new decompositiormethodof the changein an average
asintroducedby Vaupeland CanudasRomo (2002). We denotev(t) asthe
averageof avariableoverthe characteristix (e.g.,age)attimet:

R
V(X t)w(x;t)dx

= g &
w(x;t)dx
0

wherew(x;t) denotesa weightingfunction. The secondvariablemay be ary
alternatve characteristiandneednot necessarilgoincidewith time. Sincein
this paperwe areinterestedn the changeof labourforceindicatorsovertime
we shall restrict our further analysisto the casewherethe secondvariable
alwaysdenotedimet.

Examplesof suchindicatorsare,for instancethe crudelabourforce
rate I_(t) andthe meanageof thelabourforcea, (t). The crudelabour force
rateis de ned asthetotal labourforce divided by the populationof working
age:

24
I(a;t)N(a;t)da
It = "% 2
N(a;t)da

Wy

wherel(a;t) denoteghe fraction of peopleageda at time t who participate
in the labour force (the labourforce participationrate), the variable N(a;t)
denoteghe numberof peopleageda attimet andw; andw, arethe lower
and upperagebounds,respectrely, of the labourforce. The crudelabour
force rate canbe considerechsthe expected/meanalue of the labourforce
participationratel (a;t) with N(a;t) beingtheweightingfunction.



Themeanage of thelabour forceis givenby

R 2
aL(a;t)da al(a;t)N(a;t)da

at) = T =% (3)
L(a;t)da I(a;t)N(a;t)da

where N(a;t), L(a;t), andI(a;t) denotethe population,labour force and
labour force participationrate at agea andtime t andws;w, arethe lower
andupperageboundsof thelabourforce. We setw; = 15andw, = 74in (2)
and(3).!

In Vaupeland CanudasRomo (2002)it is shavn that the changeof
theaverageovertime, v, canbedecomposehto two components:

V= v+ Cov(V,W): (4)

In the above equationand in what follows, a dot above a variable
indicatesthetime derivative v = %v(x;t) andthe acuteis usedto expressthe
relative derivative or intensity:

TIwix;t) 9
P e SR ] -
w= L _— - = —|n[w(x;t)]:
Wikt ot [W(x; )]

The rst componenbn theright handside of equation(4) givesthe
averagechangeof the function of interestwhile the secondcomponenimea-
suresthe covariancebetweernthe variableof interestandthe intensity of the
weightingfunction. In mathematicalerms,theseexpressiongregivenby

R¥ v(x;t)

v= ORpd w(x;t)dx
" w(x t)dx
and
Ry , _
Covvi) = 0 M0 VIRIWOGD  itw(xitydx.

"o W(x;t)dx

1Sincewe have no information on the distribution of labor force by agefor agesabave
75+ andthis mightbe a very selectedyroupaswell, we have chosento restrictthe upperage
to 74.



More intuitively: the rst term,the averagechange accountdor the
changeobsenred in the populationproducedby a direct changein the char
acteristicof interest. The secondierm, the covarianceterm, accountdor the
structuralor compositionacomponenof change(i.e., the changen popula-
tion heterogeneity)Similar to Vaupeland Canudaskomo(2002)we referto
the rst termasthedirectchangeor level-1 effect of changeandto thesecond
termasthe compositionatomponenbor level-2 effect of change.

AGEING OF THE LABOUR FORCE

Populationageingcurrentlyreceveshigh attentionin economicsjn
particularwith respectto its implicationsfor the sustainabilityof social se-
curity systemssuchasthe pension,healthand elderly care systems. How-
ever, populationageingalso affects the sizeandthe compositionof the cur
rentworkforceandthis will in turn affect the productvity andeconomicper
formanceof a population(Blanchet(1992), Disney (1996),Johnson(2002),
OECD(1998)).

In Figurel andFigure2 we plot thetime pathof thecrudelabourforce
rate andthe meanageof the labourforce for ve selectedOECD countries
(France,United Kingdom, Germauy, Spain,andthe US)2? We have chosen
FranceUnitedKingdom,andtheUS asrepresentatiesof populationghatage
moreslowly ascomparedo the fast-ageingountriesGermary and Spain?
Moreover, thesecountriesare alsorepresentatie of differentsocial security
systemgEconomisi{2003)). While the pay-as-you-gastatepensiorsystems
still theprevalentpensiorsystenin Germalry, FranceandSpain Jarge partsof
pensiorincomein UnitedKingdomlikein theUSarefrom privatesourcesAs
is well known (GruberandWise(1999)) thesepensiorsystemswill constitute

2All Europeandatausedin the paperare from the EurostatDatabase2000 (Eurostat
(2000))andreferto mid-yeardata(secondjuarterof the yearin mostEU countries).Labour
forceis de ned asthe sumof employedandunemplyedpeople.The US dataarefrom OECD
availableonlineatwww.1.0ecd.ay/scripts/cde/members/LF3DA. In caseof Spain,compar
ative dataareonly availablestartingin 1986.

3We usedatafor Germaly from theold Landeronly, i.e., we excludedatafrom theformer
GDR after1990.
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Figure 1 Crudelabourforcerateby selectedDECD countries,1983-2000.

theincentive to continuework atolderages.

Figure 1 clearly shows the shrinking of the crudelabour force rate
for maleswhile the crudelabourforce rate for womenhasincreasediuring
thelasttwo decadesFrom 1983to 2000,the highestcrudelabourforcerate
for malesamongour countriesstudiedwas obsered in the US followed by
the UK, Germalry, France,and Spain. While the crudelabourforce in the
USiis still closeto 80 percentfor malesin the late 90s,the valuefor France
and Spainhasalreadydeclinedto 70 per centduring the last two decades.
Contraryto thetrendin the labourforce of males the crudelabourforcerate
for womenincreasedver the lasttwo decades.Similar to men,the highest
labourforceparticipationrwasobseredamongfemalesn theUS, followedby
theUK, France Germary, andSpain.Neitherfor malesnorfor femalesidoour
dataindicatea corvergenceof crudelabourforce ratesacrosscountriesover
time. However, asthese gures suggestthe trendin the crudelabourforce
ratedoesnot yet indicatethat ageingof the populationmay imply a shortage
of labour In fact, comparingthe Europeamand Americanlabourforce rates
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Figure 2 Meanageof labourforceby selectedDECD countries, 1983-2000.

for femalesndicateghattheremight still be somepotentiallabourforce pool
amongwomenthathasnot yet enteredhelabourmarlet.

To capturethe ageingof the labourforce we plot the meanage of
thelabourforcefor the samesetof countriesfrom 1983to 2000in Figure?2.
During thetime period 1983-2000,Germary hadthe oldestlabourforce for
maleswith the meanageof thelabourforceincreasingrom about39yearsin
the early 1980sto closeto 41 yearshby the endof the 1990s.The malemean
ageof the labourforce in France the UK, and Spainhasbeenlower during
thewholetime period(exceptfor Spainin 1986and1987)andapproachethe
valuesof theUSin thelate 1990s.For all countriesthemeanageof thefemale
labour force is still below the correspondinggure for males. During the
1990s,a pronouncedncreasdn the meanageof the labourforce of females
led to a corvergenceof the male and femaleagesof the labourforce. For
the UK, the US, andpartly alsofor France the gendergap in the ageof the
labourforce almostdisappearedh the late 1990s. For Germaily and Spain,
themeanageof thefemalelabourforceis still alot belown the corresponding



gure for males.Comparedo the developmeniof the crudelabourforcerate,

the picturefor the ageof the labourforce indicatesthat populationageingis
clearlyhaving its impacton thecompositiorof thelabourforce. Thoughthere
is no consensu# theliteratureon whetheranolderlabourforce doesindeed
depresproductvity andcompetitvenessa changen the compositionof the
labourforcewill certainlyhave animpacton labourmarket policies,suchas
rethinkinghumancapitalinvestmente.g.,life longlearning),etc.

Part of the decreasén the crudelabourforcerateandtheincreasen
themeanageof thelabourforceovertimeis causedy acompositionathange
of thepopulation.l.e.,withoutany changen thelabourforceparticipatiorrate
for eachagegrouparisein theproportionof olderworkersin thelabourforce
(which have lower participationrates)would, otherthingsbeingequal lower
the economy-widecrudelabourforce rate andincreasehe meanageof the
labourforce. Thisis thestandarcdagecompositioreffect commonlycontrolled
for in demographi@nalysisandgenerallyusedto explain the shrinkingand
ageingof thelabourforce. However, besideghe purecompositionatchange,
certainchangesn the age-speci clabourforce participationratesapply as
well. Labourforce participationrateshave on averagedecreaseat younger
andolderages(ascauseddy laterentry into andeatrlierexit from the labour
market) while they have increasedit middle agesfor femalegseeGruberand
Wise (1999)).

To determinehow muchof the changein the crudelabourforce rate
andthe meanageof thelabourforcere ects a changein age-speci clabour
force participationratesas comparedo a changein the agecompositionof
the populationwe apply formula (4) introducedin section2 to both of these
labourforceindicatorsin the next section.

DECOMPOSING LABOUR MARKET INDICATORS

Crude labour forcerate  Applying formula(4) to thede nition of thecrude
labourforcerate(2) yields the expressiorfor the changen the crudelabour
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forcerateovertime:
I = 1+ Cown(I;N) = | + Cow(l;r):

The subscriptN denotesthe weighting function while r standsfor the age-
speci ¢ populationgrowth rates. The rst term| captureshe direct effect,
i.e.,theaveragechangen age-speci clabourforce participationrates.If, for
example,the averagedurationof educatiorincreaseslueto a higherfraction
of peopleobtaininga university degreethenthe time derivative | is negative
for therespectre agegroups(saye.g.,l(a;t) < 08a2 [18;25)]). If, ontheother
hand,the averageageof retiremenincreasesthenthetime derivative | might
be positive for the agegroupsconcernede.g.,l(a;t) > 08a 2 [55,69]). The
sign of the averageof thetime derwative, |, thendependn the intensity of
thesewo changesindalsoonthesizesof theinvolvedagegroups.Thesecond
term Cown(l;r) is the structuralor compositionalcomponentof change,it
relatesto changesn theagecompositionof the population.

In Tablel andTable2, wereportthecontrikution of thedirect(level 1)
andcompositionakffects(level 2) to the changen thecrudelabourforcerate
betweenl985and2000for femalesand malesseparately Similar to Vaupel
andCanudafkomo(2002),we studythe changeat the mid-year(1992.5and
1993.5respectiely) sincethe changeoccurscontinuouslhybetweenl985and
2000(seeAppendixfor theestimatiomprocedure)ln eachtablewedrawv aline
which dividesthe obsenedfrom theestimated/alues.In particular thelower
part rst presentshecomponentsf thedecompositiomndthentheestimated
changewvhich maybecomparedo the obseredchangeat the midpointof the
timeinterval. 4

As evidencedn Tablel, thelargestincreasen the crudelabourforce
rate (denotedby the variablel_(19925)) for womentook placein Spainfol-
lowed by Germauy, the US, the UK, andFrance.Exceptfor the UK andthe
US, morethan90% of the changein the femalecrudelabourforce rate can

“We chosel985asthelower boundto excludetheinitial decreasin meanageof thelabor
forcethatoccurredfor mostcountrieshetweenl983and1985(Figure?2). A similaragument
explainswhy we chosel987asthelower boundfor Spain.

11



Table 1 Crudelabour force rate for females,|, per thousand,andthe de-
compositionof the changeover time from 1985(1987for Spain)to 2000for
FranceGermauy, Spain,UK andUS.

France Germay Spain UK usS
1(1985 512.3  453.9 330.3 537.2|583.9
1(2000 5455  532.7 437.3 603.7| 652.0
1(19925) 523.4  486.5 3725 567.2| 614.9
1(19925) 2.2 52 82 44| 45
| 2.1 52 77 34| 39
Cown(l;r) 0.2 00 05 11| 06
= 1+Cow(:r) | 2.3 53 82 44| 45

*For Spainthedervative is evaluatedat 19935.
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Table 2 Crudelabourforce ratefor males,|, perthousandandthe decom-
position of the changeover time from 1985 (1987 for Spain)to 2000 for
France,German Spain,UK andUS.

France Germay Spain UK usS
1(1985 729.7  747.4 709.2 783.9| 795.0
1(2000 672.6  705.2 676.7 755.2| 788.5
1(19925) 698.1  726.4 692.2 768.3| 791.3
1(19925) -3.8 28 -25 -19| -04
| 3.4 17 29 29| -11
Cown(l;r) -0.4 11 04 10| 06
=1+ Cow(l:r) | -3.8 28 -25 -19| -04

*For Spainthedervative is evaluatedat 19935.
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beexplainedby theaveragein thechangeof theage-speci clabourforce par
ticipationrates.For the UK andthe US, theindirect(agestructureor level 2)
effect constitutesabouta quarterand one eighth, respecitiely, of the over
all change.For males(Table2) the biggestdeclinein the crudelabourforce
ratetook placein Francefollowed by Germam, Spain,the UK, andthe US.
Similar to females,the direct effect of a changein age-speci clabourforce
participationratesdominates.For Germary andFrance about60 and90 per
cent,respectiely, of the overall changein the crudelabourforceis captured
by changesn the directeffect. For malesin the UK, Spain,andthe US, the
declinein age-speci clabourforce participationratesexceedseven the total
declinein the crudelabourforce rateandthe compositionachangebecomes
positive. In otherwords,for agegroupswith high labourforce participation
we obsenre a positive growth rateof the correspondingubgroupof the popu-
lation. Thisis exactlywhatapositive covarianceermbetween andr implies.

To gain moreinsightinto the contribution of eachagegroupto the
total changeover time, we apply formula (4) to ve-yearage groups(see
Canudaskomo(2003),chapter7):

= [+ Cown(I;n)1% + [I + Cowy(I;NI2 + o+ 1+ Com (1122 (5)

Notethatthecovariancgermwill includethemeanof thelabourforce
participationratesandthe meanof theage-speci cgrownth ratesandtherefore
is a function of all agegroups. The above formula allows to estimatethe
contritution of the directandcompositionabhangeo theage-speci cchange
in thecrudelabourforcerate.

In Figure 3-7 we plot the age decompositiorfor female and male
changesn the crudelabourforce from 1985(1987in caseof Spain)to 2000.
Theoverall pictureis adecreasé thecrudelabourforcerateatyounger(less
than23 years)andolderages(over 63) for bothfemalesandmales® Only in
caseof theUS (independentf genderandfemalesn the UK is thechangen

50Ourdatacomprise ve-yearagegroups,andwe reportall componentsf the decomposi-
tion atmid-yearof ve-yearagegroups.
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the crudelabourforce rate positive at olderages.As notedearliet this might
be causedyy the differentpensionsystemsandhence retirementincentives
in the US andthe UK comparedo the othercountriesincludedin our study
For agegroupsin betweenthe changdan the crudelabourforce ratedoesnot
shawv auniform patternfor malesandit is alsoquitesmall. For maleswe may
thereforeconcludethatyoungerandolderagegroupscontrituteat mostto the
changein the directand compositionakffect over time. For femalesat ages
27.5through57.5a pronouncedncreasen the crudelabourforce participa-
tion rateis apparentwith SpainandGermary having experiencedhebiggest
increaseA closerlook atfemaleage-speci cchangeshowvsthattheincrease
of the labourforce participationrate at ages27.5 through57.5 (denotedas
level 1 effectin Figure 3 to Figure7) contritutedmostto the increasan the
overall crudelabourforce. While the local maximumof the direct effect for
thoseagegroupsis closeto the late 40sfor France,Germaly andthe US, it
is evidentthatfor the UK andSpaintheincreasen labourforce participation
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ratesin the early 30sand early 40s, respectiely, wasthe largestfactor As
illustratedin Canudafkomo(2003),thereasorfor the numerousuctuations
in the compositionalcomponenthrougha detailedage compositioncan be
explainedby the pastandpresentiemographidistorywithin theage-speci ¢
growth rates.

Mean ageof labour force Applicationof formula(4) to equation(3) yields
thechangdn theaverageageof thelabourforceovertime:

Cov (a;[) = Cov (a1 + N)
Covi (&) + Covi(a;N) = Cov, (a;) + Cov (a;r) (6)

aL

Sincea = 0, thereis nolevel 1 effectandthe changdn themeanage
of the labourforce canbe explainedby a compositionaleffect alonewhich
equalsthe changein the labour force size by age. From equation(6) we
seethat the averageage of the labour force will increaseif the covariance
termis positive which impliesthatthe age-speci cgrowth ratesof thelabour
forceincreasewith age.The covarianceterm canbefurtherdecomposethto
the compositionalchangeof the age-speci clabourforce participationrate
and the compositionalchangeof the age-speci cpopulationsizes. Hence,
the changein the averageage of the labourforce is dueto a changein the
age-speci clabourforce ratesversusa changen the agecompositionof the
population(cf. VaupelandCanudaskomo(2002),p.6).

As indicatedin Table 3 and Table 4, the increasein the meanage
of the labourforce wasmore pronouncedor femalesthanfor males. While
thechangdn age-speci clabourforceratesfor women,capturedoy theterm
Cov (g I'), accountdor 84 percentof the overall changen the caseof Spain,
this contribution declinesto 51 and58 per centfor Franceand Germary, re-
spectvely. For the UK andthe US, the changein age-speci clabourforce
ratesaccountgor only 28 and34 percent,respectiely, of theoverall change.
For males,the changein the meanageof the labourforce canmainly be ex-
plainedby a changingage compositionof the population,exceptfor Spain

18



Table 3 Meanageof labourforce for femalesa,, andthe decompositiorof
thechangeovertime from 1985(1987for Spain)to 2000for France Germauy,

Spain,UK andUS.

France Germary Spain UK us
a (1985 36.95 36.95 34.73 36.90| 36.70
a (2000 39.22 39.76 36.96 39.00| 39.38
a (19925) 38.13 38.54 36.02 38.05| 38.04
a (19925) 0.1513 0.1872 0.1713 0.1404| 0.1786
COVL(a;l’) 0.0771 0.1077 0.1431 0.0391| 0.0602
Cov (a;r) 0.0746  0.0796 0.0261 0.1013| 0.1194
a = COVL(a;I,)+C0VL(a;r) 0.1517 0.1872 0.1691 0.1404| 0.1796

* For Spainthedervative is evaluatedat 1993.5.
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Table4 Meanageof labourforcefor malesa,, andthe decompositiorof the
changeover time from 1985 (1987for Spain)to 2000for France Germary,

Spain,UK andUS.

France Germary Spain UK us
a (1985 38.13 39.17 39.13 38.05| 37.62
a (2000 39.28 40.74 39.53 39.39| 39.53
a (19925) 38.68 40.03 39.37 38.78| 38.57
a (19925) 0.0771 0.1047 0.0310 0.0897| 0.1276
COVL(a;l’) 0.0115 0.0109 0.0345 0.0011| 0.0147
Cov(a;r) 0.0665 0.0936 -0.0040 0.0885| 0.1134
a = Covi(a;l)+ Cov (ar) | 0.0780 0.1045 0.0305 0.0896| 0.1281

* For Spainthedervative is evaluatedat 1993.5.
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wherethechangean theagespeci c labourforceparticipatiorratesevendom-
inatedthe overall changein the meanageof the labourforce. More specif-
ically, the changein the age-speci clabourforcewasaslow as1.2 percent
for the UK andaround10 to 15 per centfor France,Germary andthe US.
Though thesegures aremuchsmallerwhencomparingo thecorresponding
gures for femalestheresultsneverthelessndicatethatthe populations age-
ing is not the only factorthat contritutesto an ageinglabourforce. In fact,
accordingo ouranalysisjn countrieswith avery generougpensiorsystem—
suchasFrance SpainandGermaly — behaioural changessuchasachange
in the labourforce participationrate, may causean even fasterageingof the
wholelabourforce.

CONCLUSIONS

The aim of the paperwasto apply a simpleand compactdecompo-
sition methodto understandhe component®f changesn the crudelabour
force andthe meanageof the labourforce. While the formerindicatormea-
sureshequantityof thelabourforcein relationto the sizeof theworking age
populationthe latter providesan aggr@ate measurdor its agestructure. To
understandhe developmentof bothindicatorsover time andacrosscountries
isimportantin thelight of thecommonsensamgumenthatageingpopulations
arefacedwith alabourforcethatis ageingaswell asshrinking.

Ourresultshave shavn thatthedecreasén thecrudelabourforcerate
for maleshetweerl985and2000,andalsoits increasdor femalesn thesame
period,weredominatedby the changein age-speci clabourforce participa-
tion ratesasopposedo changesn theagedistribution of thetotal population.
For maleswe have shavn that mainly changesn labourforce participation
ratesat youngerandolder agesexplain the changein the crudelabourforce
rate. For females,ncreasedn the labourforce participationratesat agesbe-
tween25and55 yearsaccountmostfor theoverall changen thecrudelabour
force rate. Acrosscountries,the decreaseén the crudelabourforce rate for
maleswasmostpronouncedn France Germary, andSpain,comparedo the
UK andtheUS.Forfemalestheincreasen thecrudelabourforcewashighest
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in Spain,followed by Germam, the US, the UK, andFrance.Hence,France
has experiencedone of the most neggative labour force developments. Not

only did the crudelabourforce rateamongmendeclineat most, but alsothe

increasen thefemalelabourforceratewasthelowest.

A decompositiorof the changein the meanageof the labourforce
shawvs differentresultsfor femalesandmales.For femalestheincreasen the
meanageof the labourforce is predominantlyexplainedby a changein the
age-speci dabourforceratesin thecase®f France Germary, andSpain.For
theUSandthe UK, themainexplanationis achangan theagecompositiorof
the population.For malestheincreasen the meanageof thelabourforcecan
mainly be attributedto a changen theagecompositionof the population ex-
ceptfor Spain,wherethechangen theage-speci clabourforce participation
rateseven dominatedthe overall changen the meanageof the labourforce.
An obvious explanationof theseresultsis thefactthatmalelabourforce par
ticipation ratesdeclinedat youngerandolder ages. While the former effect,
ceterisparitus, increaseghe age of the labourforce, the latter decreaseg.
Consequentlythe averageeffect on the ageof thelabourforceis negligible.®

Ourresultsalsodemonstrat¢heimportanceo considera setof alter
native labourmarket indicators,e.g.,crudelabourforce aswell asthe mean
ageof the labourforce, if we conductcross-countrycomparisonsFromthe
factthatchangesn the meanageof the malelabourforce aremoresensitve
to compositionathange®of the populationstructureoneshouldnot conclude
thatdirectchangegin thelabourforce participationrates)areirrelevantatall.
They mayberelevantif we consideithe sizeof thelabourforceratherthanits
agestructure.

Decomposinghechangen labourforceindicatorsis particularlyim-
portantif we considera comparisoracrosscountries. Let usassumehatin
two countries,we obsere an equalincreasein the meanageof the labour
fore. However, the underlyingmechanisnmay be very different. In country
oneit couldbe explainedby adecreas@n thelabourforce participationrateat

61t shouldbe recalledthatthe covariancetermsin equation(6) areaveragesover the ages
of thelabourforce.
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youngeragesandasimultaneousncreasen labourforceparticipationratesat
higherageswithout muchof a changdn the compositionof thelabourforce.
In countrytwo the phenomenortould be attributableto the agecomposition
alonewithout ary changein the age-speci clabourforce participationrate.
Obviously, theimplicationsfor thetwo economiesvould bedifferent.

In summarywe arguethatfor cross-nationatomparison®f changes
in labour market indicatorsit is importantto understandhe componentf
suchchangesndto presentlternatve indicatorsfor comparisonThemethod
of decomposingan overall changeinto direct and compositionaleffects, as
presentedn this paper helpsto quantify the causeghat explain shrinking
versusageingof the labourforce. Both developmentsare associatedvith
the ageingof the population. As shavn in this paper thereis somescope
for attenuatindabourforce ageingandlabourforce shrinkagehroughpolicy
interventionsthataim to changdabourforce participationrates.
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Appendix

Sincethe decompositiorformula appliesto continuouschangesver
time andwe have datafor discretetime pointsonly we needto estimatethe
derivative of functionsthatareonly knowvn atdiscreteime points.We proceed
assummarisedn the Appendixin VaupelandCanudaskomo(2002)assum-
ing thattherateof changdas moreor lessconstanover thetime interval.

Giventhatwe have only datafor time pointy andy+ h we estimate
therelative derivative of the functionv(x;t) atmidpointy+ h=2:

|n[V(X?y+ h)

V(x;y+ h=2) % ; (7)

We estimatehevalueof thefunctionatthe midpointby

v(x;y+ h=2)  [My)v(xy+ )] (8)

Thederiative of thefunctionis estimatedy

V(X y+ h=2) = v(x;y+ h=2)v(x;y+ h=2): 9
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