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Abstract

In this paperwe studychangesin thesizeandthecompositionof the

labour force in � ve OECD countriesfrom 1983through2000. We apply a

recentdecompositionmethodto quantify thecomponentsof thechangeover

time in thecrudelabourforcerateandthemeanageof thelabourforce. Our

resultsshow that thechangein thecrudelabourforceratewasdominatedby

thechangein age-speci�clabourforceparticipationrates.For themeanage

of the labourforcewe �nd that for malesthechangein theagecomposition

of thepopulationpredominatelyexplainstheoverall changewhile theresults

for femalesarelessclear-cut.

EuropeanDemographic Research Papers areworking papersthat dealwith

all–Europeanissuesor with issuesthat are importantto a large numberof

EuropeanCountries.All contributionshave receivedonly limited review.

***

This materialmaynotbereproducedwithoutwrittenpermissionfrom theau-

thors.
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INTRODUCTION

Thereis a growing literaturethat investigatesthe impact of demo-

graphicchangeson labourforce indicators.Besidesthecompositionaleffect

thatworks throughtheagestructurethis literatureis concernedaboutthedi-

recteffect thatoperatesvia achangeof agespeci�c rates.As Johnson(2002),

p. 113, notes” ...demography is not the only, or even the most important,

factor in�uencing the relativesizeand structure of the labour force.” p.114

”Furthermore, behavioural factorswhich determineage-andsex-speci�cpar-

ticipationratesaremoreimportantthanthepopulationagestructure in deter-

miningeconomy-wideemploymentshares.” Changesin age-speci�cratesmay

be causedby individual factorsaswell as institutionalandmacroeconomic

variationswhichincludeshiftsin thedemandaswell assupplyof labour(e.g.,

economicswings,delayedlabourmarket entry due to prolongededucation,

earlyretirementexits). Thesemicroandmacrolevel determinantsmayin 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-standardisedlabour market indicatorsare considered(see

Szafran(2002) for a recentapplicationof age-adjustedlabour force partic-

ipation ratesor Flaim (1979) for an early contribution on the effect of de-

mographicchangeson unemployment). Standardisationis theclassictool of

demographersto eliminatecompositionaleffectsfrom demographicindicators

relatingto two or morepopulationsor to two or moretimepoints.However, a

disadvantageof thosemethods(whetheroneusesdirector indirectstandardis-

ation)is theirdependenceonanarbitrarystandard.As aconsequence,several

alternativedecompositionmethods(e.g.,Kitagawa(1955),DasGupta(1978))

have beenappliedin recentdecades.An excellentreview of thosemethodsis

givenin CanudasRomo(2003),chapter3.

Vaupel (1992) introduceda new decompositionmethodthat stud-

ies the componentsof the changeover time of demographicvariables. The

methodseparatesthe changeover time of demographicvariablesinto a di-

rect changein the characteristicof interestandan indirect changethat cap-
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turesthe structureor compositionof the population. Recently, this method

hasbeenappliedby VaupelandCanudasRomo(2002)andCanudasRomo

(2003)to study, e.g.,the time derivative of averagesover ageandover sub-

populations. The advantageof this methodis de�nitely its simplicity. For

instanceCanudasRomo(2003),p. 144, ” the change over time in the crude

deathratecanbeseparatedinto theaveragechangein thedeathratesandthe

covariancebetweenthedeathratesandtheage speci�c growthrates”. Simi-

larly, CanudasRomo(2003),p.144,” thechangein thepopulationgrowthrate

of theworld is theaveragechangein thecountries'populationgrowthandthe

varianceof thegrowthrates.”

In this paperwe apply the decompositionmethodof Vaupel and

CanudasRomo(2002)to thechangeof labourforceindicatorsin � ve OECD

countriesover thepasttwo decades.In mostdevelopedcountriesthe labour

force is projectedto ageandshrink. However, part of the shrinkageof the

labourforcemaybereinforcedby thedirecteffect of decreasinglabourforce

participationrates(in particularamongtheyoung,theelderly, andmen). On

the otherhand,the shrinkageof the labourforce might be attenuatedby in-

creasingparticipationratesof women. The effect on the meanageof the

labourforceis lessclearcut sincelower participationratesof elderlypersons

have a rejuvenatingeffect on the labourforcewhile lower participationrates

amongyoungpeoplereinforcetheageingof thelabourforce.To quantifyhow

muchof the changein labourmarket indicators— suchasthe crudelabour

force andthe meanageof the labourforce — is dueto the fact that the age

distribution hasshiftedtowardslower or higherparticipationcellsversusthe

changein participationratesthemselves,weapplythedecompositionmethod

of VaupelandCanudasRomo(2002). By comparing� ve OECD countries

with differing labourmarket institutionswe show that the relationbetween

populationageingand labour force shrinkageand labour force ageingwill

dependon theinstitutionalsetupof thelabourmarket.

We have arrangedthe paperasfollows. In the following sectionwe

give a brief review of the decompositionmethoddevelopedby Vaupeland

CanudasRomo(2002). Section3 reviews the evolution of the crudelabour
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force rateandthemeanageof the labourforce in � ve OECDcountriesover

the last two decades.The decompositionof the labour force indicatorsis

presentedin section4. The�nal sectionconcludes.

METHOD

We apply a new decompositionmethodof the changein an average

as introducedby VaupelandCanudasRomo(2002). We denotev̄(t) as the

averageof avariableover thecharacteristicx (e.g.,age)at timet:

v̄(t) =

¥R

0
v(x;t)w(x;t)dx

¥R

0
w(x;t)dx

(1)

wherew(x;t) denotesa weightingfunction. Thesecondvariablemaybeany

alternativecharacteristicandneednotnecessarilycoincidewith time. Sincein

this paperwe areinterestedin thechangeof labourforceindicatorsover time

we shall restrict our further analysisto the casewherethe secondvariable

alwaysdenotestimet.

Examplesof suchindicatorsare,for instance,thecrudelabourforce

ratel̄ (t) andthemeanageof the labourforceaL(t). Thecrudelabour force

rate is de�ned asthetotal labourforcedividedby thepopulationof working

age:

l̄ (t) =

w2R

w1

l (a;t)N(a;t)da

w2R

w1

N(a;t)da
(2)

wherel (a;t) denotesthe fraction of peopleageda at time t who participate

in the labour force (the labour force participationrate), the variableN(a;t)

denotesthe numberof peopleageda at time t andw1 andw2 arethe lower

and upperagebounds,respectively, of the labour force. The crudelabour

force ratecanbe consideredasthe expected/meanvalueof the labourforce

participationratel (a;t) with N(a;t) beingtheweightingfunction.
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Themeanageof thelabour forceis givenby

āL(t) =

w2R

w1

aL(a;t)da

w2R

w1

L(a;t)da
=

w2R

w1

al(a;t)N(a;t)da

w2R

w1

l (a;t)N(a;t)da
(3)

where N(a;t), L(a;t), and l (a;t) denotethe population, labour force and

labour force participationrateat agea and time t andw1;w2 are the lower

andupperageboundsof thelabourforce.We setw1 = 15 andw2 = 74 in (2)

and(3).1

In VaupelandCanudasRomo(2002)it is shown that the changeof

theaverageover time, �̄v, canbedecomposedinto two components:

�̄v = �̄v+ Cov(v; ẃ): (4)

In the above equationand in what follows, a dot above a variable

indicatesthetime derivative �v = ¶
¶t v(x;t) andtheacuteis usedto expressthe

relativederivativeor intensity:

ẃ =
¶
¶t w(x;t)
w(x;t)

=
¶
¶t

ln[w(x;t)] :

The �rst componenton the right handsideof equation(4) givesthe

averagechangeof the functionof interestwhile thesecondcomponentmea-

suresthe covariancebetweenthe variableof interestandthe intensityof the

weightingfunction. In mathematicalterms,theseexpressionsaregivenby

�̄v =

R¥
0

¶v(x;t)
dt w(x;t)dx

R¥
0 w(x;t)dx

and

Cov(v; ẃ) =
R¥

0 [v(x;t) � v̄(t)][ẃ(x;t) � ¯́w(t)]w(x;t)dx
R¥

0 w(x;t)dx
:

1Sincewe have no informationon the distribution of labor force by agefor agesabove
75+ andthis might bea very selectedgroupaswell, we have chosento restricttheupperage
to 74.
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More intuitively: the �rst term,theaveragechange,accountsfor the

changeobserved in the populationproducedby a direct changein the char-

acteristicof interest.Thesecondterm, thecovarianceterm,accountsfor the

structuralor compositionalcomponentof change(i.e., thechangein popula-

tion heterogeneity).Similar to VaupelandCanudasRomo(2002)we referto

the�rst termasthedirectchangeor level-1effectof changeandto thesecond

termasthecompositionalcomponentor level-2effectof change.

AGEING OF THE LABOUR FORCE

Populationageingcurrentlyreceiveshigh attentionin economics,in

particularwith respectto its implicationsfor the sustainabilityof socialse-

curity systemssuchas the pension,healthandelderly caresystems.How-

ever, populationageingalsoaffectsthe sizeandthe compositionof the cur-

rentworkforceandthis will in turn affect theproductivity andeconomicper-

formanceof a population(Blanchet(1992),Disney (1996),Johnson(2002),

OECD(1998)).

In Figure1andFigure2weplot thetimepathof thecrudelabourforce

rateandthe meanageof the labour force for � ve selectedOECD countries

(France,United Kingdom, Germany, Spain,and the US).2 We have chosen

France,UnitedKingdom,andtheUSasrepresentativesof populationsthatage

moreslowly ascomparedto the fast-ageingcountriesGermany andSpain.3

Moreover, thesecountriesarealsorepresentative of differentsocialsecurity

systems(Economist(2003)).While thepay-as-you-gostatepensionsystemis

still theprevalentpensionsystemin Germany, FranceandSpain,largepartsof

pensionincomein UnitedKingdomlikein theUSarefromprivatesources.As

is well known (GruberandWise(1999)),thesepensionsystemswill constitute

2All Europeandata usedin the paperare from the EurostatDatabase2000 (Eurostat
(2000))andrefer to mid-yeardata(secondquarterof theyearin mostEU countries).Labour
forceis de�ned asthesumof employedandunemployedpeople.TheUSdataarefrom OECD
availableonlineatwww.1.oecd.org/scripts/cde/members/LFSDATA. In caseof Spain,compar-
ativedataareonly availablestartingin 1986.

3Weusedatafor Germany from theold Länderonly, i.e.,weexcludedatafrom theformer
GDRafter1990.
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Figure1 Crudelabourforcerateby selectedOECDcountries,1983-2000.

theincentive to continuework atolderages.

Figure1 clearly shows the shrinkingof the crudelabour force rate

for maleswhile the crudelabourforce ratefor womenhasincreasedduring

the last two decades.From1983to 2000,thehighestcrudelabourforcerate

for malesamongour countriesstudiedwasobserved in the US followed by

the UK, Germany, France,and Spain. While the crudelabour force in the

US is still closeto 80 percentfor malesin the late90s,thevaluefor France

and Spainhasalreadydeclinedto 70 per cent during the last two decades.

Contraryto thetrendin thelabourforceof males,thecrudelabourforcerate

for womenincreasedover the last two decades.Similar to men,the highest

labourforceparticipationwasobservedamongfemalesin theUS,followedby

theUK, France,Germany, andSpain.Neitherfor malesnorfor femalesdoour

dataindicatea convergenceof crudelabourforce ratesacrosscountriesover

time. However, asthese�gures suggest,the trendin the crudelabourforce

ratedoesnot yet indicatethatageingof thepopulationmayimply a shortage

of labour. In fact, comparingthe EuropeanandAmericanlabourforce rates
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Figure2 Meanageof labourforceby selectedOECDcountries,1983-2000.

for femalesindicatesthattheremightstill besomepotentiallabourforcepool

amongwomenthathasnotyetenteredthelabourmarket.

To capturethe ageingof the labour force we plot the meanageof

the labourforcefor thesamesetof countriesfrom 1983to 2000in Figure2.

During the time period1983-2000,Germany hadthe oldestlabourforce for

maleswith themeanageof thelabourforceincreasingfrom about39yearsin

theearly1980sto closeto 41 yearsby theendof the1990s.Themalemean

ageof the labourforce in France,the UK, andSpainhasbeenlower during

thewholetimeperiod(exceptfor Spainin 1986and1987)andapproachesthe

valuesof theUSin thelate1990s.Forall countries,themeanageof thefemale

labour force is still below the corresponding�gure for males. During the

1990s,a pronouncedincreasein themeanageof the labourforceof females

led to a convergenceof the maleand femaleagesof the labour force. For

the UK, the US, andpartly alsofor France,the gendergap in the ageof the

labourforce almostdisappearedin the late 1990s. For Germany andSpain,

themeanageof thefemalelabourforceis still a lot below thecorresponding
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�gure for males.Comparedto thedevelopmentof thecrudelabourforcerate,

thepicturefor theageof the labourforce indicatesthatpopulationageingis

clearlyhaving its impactonthecompositionof thelabourforce.Thoughthere

is no consensusin theliteratureon whetheranolderlabourforcedoesindeed

depressproductivity andcompetitiveness,a changein thecompositionof the

labourforcewill certainlyhave an impacton labourmarket policies,suchas

rethinkinghumancapitalinvestment(e.g.,life long learning),etc.

Part of thedecreasein thecrudelabourforcerateandtheincreasein

themeanageof thelabourforceovertimeiscausedbyacompositionalchange

of thepopulation.I.e.,withoutany changein thelabourforceparticipationrate

for eachagegrouparisein theproportionof olderworkersin thelabourforce

(which have lower participationrates)would,otherthingsbeingequal,lower

the economy-widecrudelabourforce rateandincreasethe meanageof the

labourforce.Thisis thestandardagecompositioneffectcommonlycontrolled

for in demographicanalysisandgenerallyusedto explain the shrinkingand

ageingof the labourforce. However, besidesthepurecompositionalchange,

certainchangesin the age-speci�clabour force participationratesapply as

well. Labourforceparticipationrateshave on averagedecreasedat younger

andolderages(ascausedby laterentry into andearlierexit from the labour

market)while they have increasedatmiddleagesfor females(seeGruberand

Wise(1999)).

To determinehow muchof thechangein thecrudelabourforcerate

andthemeanageof the labourforcere�ects a changein age-speci�clabour

force participationratesascomparedto a changein the agecompositionof

thepopulationwe apply formula (4) introducedin section2 to bothof these

labourforceindicatorsin thenext section.

DECOMPOSING LABOUR MARKET INDICA TORS

Crude labour forcerate Applying formula(4) to thede�nition of thecrude

labourforcerate(2) yields theexpressionfor thechangein thecrudelabour
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forcerateover time:

�̄l = �̄l + CovN(l ; Ń) = �̄l + CovN(l ; r):

The subscriptN denotesthe weighting function while r standsfor the age-

speci�c populationgrowth rates. The �rst term �̄l capturesthe direct effect,

i.e., theaveragechangein age-speci�clabourforceparticipationrates.If, for

example,theaveragedurationof educationincreasesdueto a higherfraction

of peopleobtaininga university degreethenthe time derivative �l is negative

for therespectiveagegroups(saye.g.,�l (a;t) < 08a2 [18;25]). If, ontheother

hand,theaverageageof retirementincreases,thenthetimederivative �l might

bepositive for theagegroupsconcerned(e.g., �l (a;t) > 08a 2 [55;65]). The

signof theaverageof the time derivative, �̄l , thendependson the intensityof

thesetwochangesandalsoonthesizesof theinvolvedagegroups.Thesecond

term CovN(l ; r) is the structuralor compositionalcomponentof change,it

relatesto changesin theagecompositionof thepopulation.

In Table1andTable2,wereportthecontributionof thedirect(level1)

andcompositionaleffects(level 2) to thechangein thecrudelabourforcerate

between1985and2000for femalesandmalesseparately. Similar to Vaupel

andCanudasRomo(2002),we studythechangeat themid-year(1992.5and

1993.5respectively) sincethechangeoccurscontinuouslybetween1985and

2000(seeAppendixfor theestimationprocedure).In eachtablewedraw aline

whichdividestheobservedfrom theestimatedvalues.In particular, thelower

part�rst presentsthecomponentsof thedecompositionandthentheestimated

changewhichmaybecomparedto theobservedchangeat themidpointof the

time interval. 4

As evidencedin Table1, thelargestincreasein thecrudelabourforce

rate(denotedby the variable �̄l (1992:5)) for womentook placein Spainfol-

lowedby Germany, theUS, theUK, andFrance.Exceptfor theUK andthe

US, morethan90% of the changein the femalecrudelabourforce ratecan

4Wechose1985asthelowerboundto excludetheinitial decreasein meanageof thelabor
forcethatoccurredfor mostcountriesbetween1983and1985(Figure2). A similar argument
explainswhy wechose1987asthelowerboundfor Spain.
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Table 1 Crudelabour force rate for females,l̄ , per thousand,and the de-

compositionof thechangeover time from 1985(1987for Spain)to 2000for

France,Germany, Spain,UK andUS.

France Germany Spain UK US

l̄(1985) 512.3 453.9 330.3 537.2 583.9

l̄ (2000) 545.5 532.7 437.3 603.7 652.0

l̄ (1992:5) � 523.4 486.5 372.5 567.2 614.9

�̄l (1992:5) � 2.2 5.2 8.2 4.4 4.5

�̄l 2.1 5.2 7.7 3.4 3.9

CovN(l ; r) 0.2 0.0 0.5 1.1 0.6

�̄l = �̄l + CovN(l ; r) 2.3 5.3 8.2 4.4 4.5

*For Spainthederivative is evaluatedat1993:5.
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Table 2 Crudelabourforce ratefor males,l̄ , per thousand,andthe decom-

position of the changeover time from 1985 (1987 for Spain) to 2000 for

France,Germany, Spain,UK andUS.

France Germany Spain UK US

l̄(1985) 729.7 747.4 709.2 783.9 795.0

l̄ (2000) 672.6 705.2 676.7 755.2 788.5

l̄ (1992:5) � 698.1 726.4 692.2 768.3 791.3

�̄l (1992:5) � -3.8 -2.8 -2.5 -1.9 -0.4

�̄l -3.4 -1.7 -2.9 -2.9 -1.1

CovN(l ; r) -0.4 -1.1 0.4 1.0 0.6

�̄l = �̄l + CovN(l ; r) -3.8 -2.8 -2.5 -1.9 -0.4

*For Spainthederivative is evaluatedat1993:5.
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beexplainedby theaveragein thechangeof theage-speci�clabourforcepar-

ticipationrates.For theUK andtheUS, theindirect(agestructureor level 2)

effect constitutesabouta quarterand one eighth, respectively, of the over-

all change.For males(Table2) thebiggestdeclinein thecrudelabourforce

ratetook placein France,followedby Germany, Spain,theUK, andtheUS.

Similar to females,the direct effect of a changein age-speci�clabourforce

participationratesdominates.For Germany andFrance,about60 and90 per

cent,respectively, of theoverall changein thecrudelabourforce is captured

by changesin thedirecteffect. For malesin theUK, Spain,andtheUS, the

declinein age-speci�clabourforceparticipationratesexceedseven the total

declinein thecrudelabourforcerateandthecompositionalchangebecomes

positive. In otherwords,for agegroupswith high labourforceparticipation

weobserveapositivegrowth rateof thecorrespondingsubgroupof thepopu-

lation. Thisis exactlywhatapositivecovariancetermbetweenl andr implies.

To gain more insight into the contribution of eachagegroupto the

total changeover time, we apply formula (4) to � ve-yearagegroups(see

CanudasRomo(2003),chapter7):

�̄l = [ �̄l + CovN(l ; r)]x1
w1

+ [ �̄l + CovN(l ; r)]x2
x1

+ ::: + [ �̄l + CovN(l ; r)]w2
xn

: (5)

Notethatthecovariancetermwill includethemeanof thelabourforce

participationratesandthemeanof theage-speci�cgrowth ratesandtherefore

is a function of all agegroups. The above formula allows to estimatethe

contributionof thedirectandcompositionalchangeto theage-speci�cchange

in thecrudelabourforcerate.

In Figure 3-7 we plot the agedecompositionfor femaleand male

changesin thecrudelabourforcefrom 1985(1987in caseof Spain)to 2000.

Theoverallpictureis adecreasein thecrudelabourforcerateatyounger(less

than23 years)andolderages(over 63) for bothfemalesandmales.5 Only in

caseof theUS(independentof gender)andfemalesin theUK is thechangein

5Ourdatacomprise� ve-yearagegroups,andwereportall componentsof thedecomposi-
tion atmid-yearof � ve-yearagegroups.
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Figure 3 Age-speci�c crudelabourforce ratefor femalesandmales,l̄ and

thedecompositionof thechangeover time from 1985to 2000for France

Figure 4 Age-speci�c crudelabourforce ratefor femalesandmales,l̄ and

thedecompositionof thechangeover time from 1985to 2000for theUK
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Figure 5 Age-speci�c crudelabourforce ratefor femalesandmales,l̄ and

thedecompositionof thechangeover time from 1985to 2000for Germany

Figure 6 Age-speci�c crudelabourforce ratefor femalesandmales,l̄ and

thedecompositionof thechangeover time from 1987to 2000for Spain
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Figure 7 Age-speci�c crudelabourforce ratefor femalesandmales,l̄ and

thedecompositionof thechangeover time from 1985to 2000for US

thecrudelabourforceratepositive at olderages.As notedearlier, this might

becausedby thedifferentpensionsystems,andhence,retirementincentives

in theUS andtheUK comparedto theothercountriesincludedin our study.

For agegroupsin between,thechangein thecrudelabourforceratedoesnot

show auniformpatternfor males,andit is alsoquitesmall.For maleswemay

thereforeconcludethatyoungerandolderagegroupscontributeatmostto the

changein thedirectandcompositionaleffect over time. For femalesat ages

27.5through57.5a pronouncedincreasein thecrudelabourforceparticipa-

tion rateis apparent,with SpainandGermany having experiencedthebiggest

increase.A closerlook at femaleage-speci�cchangesshowsthattheincrease

of the labour force participationrateat ages27.5 through57.5 (denotedas

level 1 effect in Figure3 to Figure7) contributedmostto the increasein the

overall crudelabourforce. While the local maximumof thedirecteffect for

thoseagegroupsis closeto the late40sfor France,Germany andtheUS, it

is evidentthatfor theUK andSpaintheincreasein labourforceparticipation
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ratesin the early 30sandearly 40s,respectively, wasthe largestfactor. As

illustratedin CanudasRomo(2003),thereasonfor thenumerous�uctuations

in the compositionalcomponentthrougha detailedagecompositioncanbe

explainedby thepastandpresentdemographichistorywithin theage-speci�c

growth rates.

Mean ageof labour force Applicationof formula(4) to equation(3) yields

thechangein theaverageageof thelabourforceover time:

�̄aL = CovL(a; Ĺ) = CovL(a; ĺ + Ń)

= CovL(a; ĺ ) + CovL(a; Ń) = CovL(a; ĺ ) + CovL(a; r) (6)

Since �a = 0, thereis no level 1 effect andthechangein themeanage

of the labour force canbe explainedby a compositionaleffect alonewhich

equalsthe changein the labour force size by age. From equation(6) we

seethat the averageageof the labour force will increaseif the covariance

termis positive which impliesthattheage-speci�cgrowth ratesof thelabour

forceincreasewith age.Thecovariancetermcanbefurtherdecomposedinto

the compositionalchangeof the age-speci�clabour force participationrate

and the compositionalchangeof the age-speci�cpopulationsizes. Hence,

the changein the averageageof the labour force is due to a changein the

age-speci�clabourforceratesversusa changein theagecompositionof the

population(cf. VaupelandCanudasRomo(2002),p.6).

As indicatedin Table 3 and Table 4, the increasein the meanage

of the labourforcewasmorepronouncedfor femalesthanfor males.While

thechangein age-speci�clabourforceratesfor women,capturedby theterm

CovL(a; ĺ ), accountsfor 84percentof theoverall changein thecaseof Spain,

this contribution declinesto 51 and58 percentfor FranceandGermany, re-

spectively. For the UK andthe US, the changein age-speci�clabour force

ratesaccountsfor only 28and34percent,respectively, of theoverall change.

For males,thechangein themeanageof the labourforcecanmainly beex-

plainedby a changingagecompositionof the population,except for Spain
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Table 3 Meanageof labourforcefor females,āL, andthedecompositionof

thechangeovertimefrom1985(1987for Spain)to 2000for France,Germany,

Spain,UK andUS.

France Germany Spain UK US

āL(1985) 36.95 36.95 34.73 36.90 36.70

āL(2000) 39.22 39.76 36.96 39.00 39.38

āL(1992:5) � 38.13 38.54 36.02 38.05 38.04

�̄aL(1992:5) � 0.1513 0.1872 0.1713 0.1404 0.1786

CovL(a; ĺ ) 0.0771 0.1077 0.1431 0.0391 0.0602

CovL(a; r) 0.0746 0.0796 0.0261 0.1013 0.1194

�̄aL = CovL(a; ĺ ) + CovL(a; r) 0.1517 0.1872 0.1691 0.1404 0.1796

* For Spainthederivative is evaluatedat1993.5.
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Table4 Meanageof labourforcefor males,āL, andthedecompositionof the

changeover time from 1985(1987for Spain)to 2000for France,Germany,

Spain,UK andUS.

France Germany Spain UK US

āL(1985) 38.13 39.17 39.13 38.05 37.62

āL(2000) 39.28 40.74 39.53 39.39 39.53

āL(1992:5) � 38.68 40.03 39.37 38.78 38.57

�̄aL(1992:5) � 0.0771 0.1047 0.0310 0.0897 0.1276

CovL(a; ĺ ) 0.0115 0.0109 0.0345 0.0011 0.0147

CovL(a; r) 0.0665 0.0936 -0.0040 0.0885 0.1134

�̄aL = CovL(a; ĺ ) + CovL(a; r) 0.0780 0.1045 0.0305 0.0896 0.1281

* For Spainthederivative is evaluatedat1993.5.
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wherethechangein theagespeci�c labourforceparticipationratesevendom-

inatedthe overall changein the meanageof the labourforce. More specif-

ically, thechangein theage-speci�clabourforcewasaslow as1.2 percent

for the UK andaround10 to 15 per cent for France,Germany andthe US.

Though,these�gures aremuchsmallerwhencomparingto thecorresponding

�gures for females,theresultsneverthelessindicatethatthepopulation'sage-

ing is not the only factorthat contributesto an ageinglabourforce. In fact,

accordingto ouranalysis,in countrieswith averygenerouspensionsystem—

suchasFrance,SpainandGermany — behaviouralchanges,suchasachange

in the labourforceparticipationrate,maycauseaneven fasterageingof the

wholelabourforce.

CONCLUSIONS

The aim of the paperwasto apply a simpleandcompactdecompo-

sition methodto understandthe componentsof changesin the crudelabour

forceandthemeanageof the labourforce. While theformer indicatormea-

suresthequantityof thelabourforcein relationto thesizeof theworkingage

populationthe latter providesan aggregatemeasurefor its agestructure.To

understandthedevelopmentof bothindicatorsover time andacrosscountries

is importantin thelight of thecommonsenseargumentthatageingpopulations

arefacedwith a labourforcethatis ageingaswell asshrinking.

Ourresultshaveshown thatthedecreasein thecrudelabourforcerate

for malesbetween1985and2000,andalsoits increasefor femalesin thesame

period,weredominatedby thechangein age-speci�clabourforceparticipa-

tion ratesasopposedto changesin theagedistributionof thetotalpopulation.

For maleswe have shown that mainly changesin labour force participation

ratesat youngerandolderagesexplain the changein the crudelabourforce

rate. For females,increasesin the labourforceparticipationratesat agesbe-

tween25and55yearsaccountmostfor theoverall changein thecrudelabour

force rate. Acrosscountries,the decreasein the crudelabour force rate for

maleswasmostpronouncedin France,Germany, andSpain,comparedto the

UK andtheUS.For females,theincreasein thecrudelabourforcewashighest
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in Spain,followedby Germany, theUS, theUK, andFrance.Hence,France

hasexperiencedone of the most negative labour force developments. Not

only did thecrudelabourforcerateamongmendeclineat most,but alsothe

increasein thefemalelabourforceratewasthelowest.

A decompositionof the changein the meanageof the labourforce

showsdifferentresultsfor femalesandmales.For females,theincreasein the

meanageof the labourforce is predominantlyexplainedby a changein the

age-speci�clabourforceratesin thecasesof France,Germany, andSpain.For

theUSandtheUK, themainexplanationis achangein theagecompositionof

thepopulation.For males,theincreasein themeanageof thelabourforcecan

mainlybeattributedto achangein theagecompositionof thepopulation,ex-

ceptfor Spain,wherethechangein theage-speci�clabourforceparticipation

ratesevendominatedtheoverall changein themeanageof the labourforce.

An obviousexplanationof theseresultsis thefactthatmalelabourforcepar-

ticipation ratesdeclinedat youngerandolderages.While the formereffect,

ceterisparibus, increasesthe ageof the labour force, the latter decreasesit.

Consequently, theaverageeffecton theageof thelabourforceis negligible.6

Our resultsalsodemonstratetheimportanceto considerasetof alter-

native labourmarket indicators,e.g.,crudelabourforce aswell asthe mean

ageof the labourforce, if we conductcross-countrycomparisons.From the

fact thatchangesin themeanageof themalelabourforcearemoresensitive

to compositionalchangesof thepopulationstructureoneshouldnot conclude

thatdirectchanges(in thelabourforceparticipationrates)areirrelevantatall.

They mayberelevantif weconsiderthesizeof thelabourforceratherthanits

agestructure.

Decomposingthechangein labourforceindicatorsis particularlyim-

portantif we considera comparisonacrosscountries.Let us assumethat in

two countries,we observe an equalincreasein the meanageof the labour

fore. However, theunderlyingmechanismmaybevery different. In country

oneit couldbeexplainedby adecreasein thelabourforceparticipationrateat

6It shouldberecalledthat thecovariancetermsin equation(6) areaveragesover theages
of thelabourforce.
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youngeragesandasimultaneousincreasein labourforceparticipationratesat

higherageswithout muchof a changein thecompositionof thelabourforce.

In countrytwo thephenomenoncouldbeattributableto theagecomposition

alonewithout any changein the age-speci�clabourforce participationrate.

Obviously, theimplicationsfor thetwo economieswouldbedifferent.

In summary, wearguethatfor cross-nationalcomparisonsof changes

in labourmarket indicatorsit is importantto understandthe componentsof

suchchangesandto presentalternativeindicatorsfor comparison.Themethod

of decomposingan overall changeinto direct andcompositionaleffects,as

presentedin this paper, helpsto quantify the causesthat explain shrinking

versusageingof the labour force. Both developmentsare associatedwith

the ageingof the population. As shown in this paper, thereis somescope

for attenuatinglabourforceageingandlabourforceshrinkagethroughpolicy

interventionsthataim to changelabourforceparticipationrates.
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Appendix

Sincethedecompositionformulaappliesto continuouschangesover

time andwe have datafor discretetime pointsonly we needto estimatethe

derivativeof functionsthatareonly known atdiscretetimepoints.Weproceed

assummarisedin theAppendixin VaupelandCanudasRomo(2002)assum-

ing thattherateof changeis moreor lessconstantover thetime interval.

Given thatwe have only datafor time point y andy+ h we estimate

therelativederivativeof thefunctionv(x;t) atmidpointy+ h=2:

v́(x;y+ h=2) �
ln[ v(x;y+ h)

v(x;y) ]

h
: (7)

Weestimatethevalueof thefunctionat themidpointby

v(x;y+ h=2) � [v(x;y)v(x;y+ h)]1=2: (8)

Thederivativeof thefunctionis estimatedby

�v(x;y+ h=2) = v́(x;y+ h=2)v(x;y+ h=2): (9)
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