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TheSecondDemographicTransitioninSingapore:
PolicyInterventionsandEthnicDifferentials*

KeitaSUGA

Thisstudyexaminespatternsanddemographicfactorsunderlyingthefertilitydeclinein

Singaporeduringthe2nddemographictransition.Specifically,weobservethetotalfertilityratesby

majorethnicgroupsfrom1975topresent,withreferencestothetimingofpro-natalpolicy

implementations.Inordertoevaluatetheeffectsofpolicyinterventionsbydetectingchangesin

totalfertilityrates,well-knowntempodistortionintheperiodfertilitymeasuresshouldbe

disentangled.Thispaperfocusesonaperiodquantummeasurederivedfromamodificationofthe

Bongaarts-Feeney'sadjustmentformula(1998).

Pro-natalpolicydevelopmentsinSingaporeweredividedintoseveralphases.Inthefirstphase,

theSingaporegovernmentintroducedasetofpopulationcontrolprogramsinthemid-1960sto

achievereplacementreproductionby1980,andthisanti-natalpolicyremainedeffectivethroughout

theearly1980s(Saw2005:35-39).TheseprogramsweresoeffectivethatSingapore'stotalfertility

ratereached2.08in1975andcontinuedtodeclineuntilthemid-1980s.Torespondtothe

prolongeddecline,theSingaporegovernmentintroducedpoliciesin1984thataimedtoraisethe

fertilityofeducatedfemales(PhaseII).Thesepoliciesselectivelytargetingtothehighlyeducated

femalesdidnotremain,butthegovernment'spopulationpoliciesshiftedfrom anti-natalto

pro-natal.From1987,thegovernmentstartedtosupportmotherswhohave3rdandhigherorder

childrenbyadoptingasetofpro-natalpolicymeasures(PhaseIII).Atthesametime,eugenics

policiesandoldanti-natalistpoliciesweregraduallyabolished.Whiletherewerenomajor

pro-natalpolicydevelopmentsfrom1991to1999(PhaseIV),thegovernmentfurtheremphasized
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ThisstudyexaminesfertilitydeclineinSingaporefor1975-2010toassesseffectsofpro-natalpolicy

interventions.Pro-natalpolicydevelopmentsinSingaporearedividedintoseveralphases,andweinvestigate

theirimpactsonperiodfertilityratesduringparticularphases.Toevaluatequantumimprovementsunderlying

increasesinperiodfertilityratesbetweenbeforeandafterapolicyimplementation,wemodifythe

Bongaarts-Feeney'stempoadjustmentmethod(1998)todecomposethetimeseriesoffertilityratesinto

quantum-andtempo-components.Resultsuncoverethnicdifferentialsinfertilityevolutionsnotonlyinthe

patternsbutalsointhedeterminants.
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thepro-natalisttoneandenhancedsupportsfor1stand2ndchildbirthsafter2000(PhaseV-VII)1).

Figure1showsthatbothChineseandMalay'stotalfertilityratesachievedthereplacementlevel

by1975.Afterthe1980s,thereareethnicdifferentials.AmongtheMalay,consisting13-15%of

thepopulation,thetotalfertilityratebegantoincreasein1979,whileanti-natalpoliciesremained,

andtheirtotalfertilityratecontinuedtostayabovethereplacementthroughoutthe1990s.

However,Malay'stotalfertilityratehasbeendecliningrapidlyinrecentyears.AmongtheChinese,

consisting75-78%ofthepopulation,thetotalfertilityrateinitiallydeclinedfrom1975,butthe

decreasehaltedin1983whenselectivepro-natalpoliciestargetingthehighlyeducatedfemales

wereintroduced.Between1986and1988,theirtotalfertilityrateincreased,butshowedasteady

declinefromthe1990s.Chinesefertilityalsohasfluctuations:decreasesininauspicioustigeryears,

1986,1998and2010,whileincreasesindragonyears,1988and2000.

Overall,increasesintheChineseandMalay'stotalfertilityratesinthelate1980sareconsistent

withaninterpretationthatrelaxinganti-natalpoliciesandintroducingpro-natalpolicieshad

favorableeffectsonpersistentfertilitydeclinebythattime.Moreover,ifeugenicspolicieshada

greaterinfluenceonthetotalfertilityrateoftheChinese,whoseeducationattainmentlevelswere

relativelyhigherthantheMalay's,thefactthattheChinesetotalfertilityratestabilizedaround1983

wasasexpected.

Whenitcomestopolicyevaluations,followingthelineofpolicyevaluationliterature(Heckman

andVytlacil2007)orcausalinferenceinStatistics(Holland1986),itmightbearguedthatwe

shouldconductacounterfactualcomparisonoftheeffectsoncohort'sfertilitywiththefertilityof

thecohortwithoutthepolicyintervention.However,becauseofdatalimitations,wefocusonthe
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Figure1.PeriodTotalFertilityRatesbyEthnicGroupinSingapore:1975-2010
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1)SeeSaw(2005and2007),WongandYeoh(2003),Yap(2009),Straughanetal.(2009)anddocumentsbySingapore

NationalPopulationSecretariatamongothersfordetailedpro-natalpolicydevelopmentsinSingapore.



effectsofpolicyinterventionsonaperiodfertilitymeasuretodiscusswhetherthechangesinthe

measureappeartobeconsistentwiththepolicyinterventions2).

Apparently,forpolicyassessment,weneedtocomparefertilitiesbeforeandafterthe

intervention,sochangesinthefertilitymeasurematter.Moreover,thereareatleastthreereasons

tofocusonaperiodmeasureratherthanacohortmeasure.Firstofall,comparedtoacohort

fertilitymeasureforwhichwehavetowaitfor15-30yearstocompletethereproductiveages,

periodmeasuresallowimmediatepolicyassessments.Second,policyinterventionaffectsall

cohortscurrentlyatreproductiveages.Weusuallydonotintendtoinstallapolicytargetinga

specificcohort.Moreover,wemayregardaspecificpolicyascharacterizedbyaperiod;i.e.a

policyissaidtobeeffectivefromaspecificmonthandyear.Finally,demographicdatafor

age-specificratesarecommonlypublicizedinanage-periodformat,notinacohort-periodnora

cohort-ageformat.Thus,statisticaltablesrequiredforperiodage-specificratesarereadilyavailable

forcomputation3).

Onedrawbacktotheperiodmeasureistempodistortion:periodfertilitymeasurecanincrease

duetotempodistortionevenwhentheunderlyingcohort'sfertilitydeclines.Inordertoassess

fertilitypolicies,wearecompelledtoresolveaproblemcausedbytempoeffects.Thispaper

focusesonchangesinperiodquantummeasuresforpolicyassessmentandproposesanextension

ofBongaarts-Feeney'sadjustment(1998)todecomposethetempo-andquantum-effectson

changesinperiodfertilitymeasures.Thenextsectiondiscussesthedecompositionmethodanddata

usedfortheSingaporecase.Resultshighlightethnicdifferentialsinfertilitychangesnotonlyin

regardstotimetrendsbutalsointhetempoeffectsonfertilityratesofdifferentbirthorders.

MethodologyandData

Thebasicideatodecomposechangesinperiodmeasuresintoaquantumcomponentandatempo

componentcomesintwofold.Thefirstoneisrelatedtoadynamicrelationshipbetweenperiod

measuresofconsecutiveyeartandt-1.Foranyperiodmeasure,thevalueinyear1canbewritten

asthesumofthevalueinyear0andthedifferenceofthevaluesbetweenyear0and1.The

relationshipcanbegeneralizedtothevalueinyeartcomprisedofthevalueintheinitialperiod

(year0)andthesumofthechangefromyear0toT.

ThesecondideaistoapplyKitagawa'sdecompositionmethod(1955)tothedifferenceoftwo

rates,eachofwhichiscomposedofproductsofcomponents.Bongaarts-Feeney'sformulafortotal

fertilityratesisconsistedofaproductoftwofactors,thuswecanapplyKitagawa'sstandard
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2)SeeAnderson,ChenandFook-Kee(1977)forasimilarapproachregardingthefertilitytransitioninSingapore.

3)NotethattwoconsecutivebirthcohortspassthroughthesameageduringoneyearontheLexissurface.Strictlyspeaking,

acohortanalysisrequirescohort-periodformatteddata,whichisavailablefromannualstatisticalreportsonlyunder

exceptionalcircumstances.



decompositionmethodtochangesintotalfertilityrates.

LetXj・t・andX
・
j・t・denotethetotalfertilityrateandthetempoadjustedtotalfertilityratein

yeartofthejthorderbirth,respectively.Bongaarts-Feeney'stempoadjustedtotalfertilityrate

(1998)isdefinedbyEq.(1).

X
・
j・t・・

Xj・t・

1・rj・t・
…(1)

InEq.(1),rj・t・standsforachangeinthemeanageatthej
thchildbirthfromthebeginningto

theendofyeart,measuredinyears-old.Itiscommonlyreferredasanadjustmentfactorthat

managestempodistortionsinducedbyhorizontalshifts(directionalongages)inperiodage

schedulesoffertilityonaLexissurface.Specifically,weestimatethefactorwithEq.(2).

rj・t・・
1

2

・・・・・・・

・x・x・2.5・FRj・t・1,x・

Xj・t・1・
・

・x・x・2.5・FRj・t・1,x・

Xj・t・1・

・・・・・・・

…(2)

whereFRj・t,x・denotesanage-specificfertilityrateofthej
thorderbirthofwomenofagex-x+4

inyeart.Whenrj・t・isstrictlypositivesothattheperiodagescheduleontheLexissurfaceshifts

towardsolderage,thedelayedchildbearingcausesatempoeffectwhichlowerstheperiodfertility.

Inthiscase,theadjustmentfactor,Rj・t・・1・rj・t・・1,counteractstorecoveralevelasifno

changeintheageschedulehasoccurred.

Todecomposechangesinobservedtotalfertilityratesofthejthorderbirthfromyeart-1tot,we

employtheKitagawa'smethodasinEq.(3).

Xj・t・・Xj・t・1・・Rj・t・X
・
j・t・・Rj・t・1・X

・
j・t・1・

・
1

2
・・・X

・
j・t・・X

・
j・t・1・・・・

・・・Rj・t・・Rj・t・1・・・・・
1

2
・・・X

・
j・t・・X

・
j・t・1・・・・

・・・Rj・t・・Rj・t・1・・・・

・・j・t・・・j・t・
…(3)

InEq.(3),・j・t・representsacontributionofthechangeintheadjustedtotalfertilityratesforthe

periodspanningfromyeart-1tot.ZengandLand(2001,2002)clarifythat,likeconventional

periodtotalfertilityrates,Bongaarts-Feeney'sadjustedperiodtotalfertilityratescanbeinterpreted

astheaveragetotalnumberofbirthsthatawomaninahypotheticalcohortwouldhavethroughout

thereproductiveperiodifthishypotheticalcohortexperiencedtheobservedperiodage-specific

fertilityrateswithchangingperiodtempobutaconstantquantumandaninvariantshapeoftheage

schedule.Followingtheirinterpretation,・j・t・canberegardedasmeasuringacontributionofthe

changeintheperiodquantumwithnochangeintempo,andwecallthis"quantumeffect",

hereafter.Similarly,・j・t・correspondstothecontributionofthechangeintheperiodtempotothe

observedfertilitydifferentialbetweenyeart-1andtwithnochangeinthequantum.Itisthesize

oftempodistortionandisreferredtoas"tempoeffect".Notethatwhenthespeedofdeferring
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fertilitydiminishes・0・rj・t・・rj・t・1・・1・,thistempoeffectispositiveandraisestheperiod

totalfertilityratesfromyeart-1tot.

NoticethatXj・t・・Xj・t・1・・・Xj・t・foranytwhere・Xj・t・・Xj・t・・Xj・t・1・.By

applyingEq.(3)'srelationshipinto・Xj・t・andtherecursivesubstitutionofXj・t・ontherighthand

sideofthisrelationshipforXj・t・1・,wehaveanexpressionforXj・t・1・:

Xj・t・1・・Xj・t・1・・・j・t・1・・・j・t・1・・・j・t・・・j・t・

・Xj・t・1・・・
t・1

・・t
・・j・・・・・j・・・・

…(5)

BytheforwardrecursivesubstitutionofEq.(5)fromtheyearofreference(t・0;theyearofa

policyintervention)toyearT,thechangeintheperiodtotalfertilityrateisdecomposedintothe

leveloftheperiodfertilityintheyearofthereferenceandthecumulativecontributionsofthe

quantumandthetempo4).

Xj・T・・Xj・0・・・
T

・・1

・j・・・・・
T

・・1

・j・・・ …(6)

Eq.(6)clearlyshowshowthetempodistortionaffectchangesinperiodmeasures:notthe

differenceofeffectsbetweenyearTand0buttheaccumulativeeffectsofeachsingleyearsover

theintervalmustbeconsideredinordertoevaluateanannualaveragechangeoftheperiodfertility

overtheduration,
1

T・Xj・T・・Xj・0・・.NoticefromEq.(1)thatBongaarts-Feeney'sadjustment

factor,rj・t・,equalsarelativedifferenceoftheadjustedtotalfertilityratefromtheobservedtotal

fertilityrate,・・・X
・
j・t・・Xj・t・

・・・・X
・
j・t・.Hence,incontrasttoEq.(6),Bongaarts-Feeney'stempo

adjustmentintendstoeliminatethetempoeffectfromtheperiodmeasureinaparticularyearto

recoveralevelwithoutthetempodistortion.Itisinformativetoseethedynamicsofperiodfertility

rateswhichwouldhavebeenthoseifthereisnochangeinthequantumorthetempo.

X
・
j・t・・Xj・0・・・

t

・・1

・j・・・ foranyt…(7)

X
・
j・t・・Xj・0・・・

t

・・1

・j・・・ foranyt…(8)

WecallX
・
j・t・as"thecumulatedquantumtotalfertilityrate"andX

・
j・t・as"thecumulated

tempototalfertilityrate".Interpretationsfortheseperiodmeasuresstemfromthequantumeffect

andthetempoeffectdemonstratedinEq.(3).Thecumulatedquantumtotalfertilityrateincreases

ordecreasesonlyinresponsetothequantumcomponent.Itcorrespondswithtimeseriesofperiod
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4)Alternatively,becauseweareinterestedinthedifferenceoftheyearTvaluefromtheyear0value,sett+1(intheleft

handsideXjandtheupperlimitofthesummation)equalstoTandt(intherighthandsideXjandthelowerlimitofthe

summation)equalsto1.



totalfertilityratesofhypotheticalcohortswhichwouldhavebeenobservediftherewerenochange

inthetempoandtheshapeoftheagescheduleofchildbearingfromyear0toyeart.Similarly,the

cumulatedtempototalfertilityraterevealstimeseriesofperiodtotalfertilityrateswithafixed

quantum.Itreflectsacumulativeeffectoftempodistortionsfromyear0toyeart,interpretedas

theaveragetotalnumberofbirthsgivenbywomenofhypotheticalcohortsunderaconstant

quantumatthelevelofyear0withaninvariantshapeoftheagespecificfertility.

Thereareatleasttwoadvantagesindefiningthecumulatedquantum-andtempo-totalfertility

rates.First,noticefromtheequations(6),(7)and(8)thatthedifferencebetweenthecumulated

quantum(tempo)totalfertilityrateandtheobservedtotalfertilityratesinyeartequalstothetotal

tempo(quantum)effectsontheobservedtotalfertilityratecumulatedfromyear0uptoyeart.

Figure2depictsEq.(6),(7)and(8)fortheSingaporecase,andillustratesthattheareabetweenthe

dottedlineandthesolidlinecorrespondstothetotaldeclineoftheobservedtotalfertilityratedue

tothedecreaseinthequantumfrom1975toeachyear.Thesecondadvantageisthat,withthese

definitions,itisstraightforwardtodecomposeanannualaveragechangeoftheperiodfertilityfor

year0-TasinEq.(9).

1

T・Xj・T・・Xj・0・・・
1

T・X・
j・T・・Xj・0・・・

1

T・X・
j・T・・Xj・0・・ …(9)

DatafortheanalysisareobtainedfromthestatisticaltablespublishedbyImmigrationand

CheckpointsAuthorityandDepartmentofStatisticsoftheSingaporegovernment.Weneedto

computetheage-specificfertilityratesbybirthorder.Thenumerator,livebirthsbymother'sage,
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Figure2.DecompositionofPeriodTotalFertilityRatesintotheTempo-and

Quantum-Components
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mother'sethnicgroupandbirthorder,isavailablefromthevitalstatistics,RegistrationofBirths

andDeathsStatistics,from1967onward.Thedenominator,femalepopulationbyfive-yearage

groupandethnicgroup,istakenfromSingaporeCensusofPopulationevery10yearsfrom1980

to2010andfromGeneralHouseholdSurveyforyears1995and2005.Forintermediateyears,

officialpopulationestimatesarereportedinYearbookofStatisticsSingaporefrom19685).

After1990,age-specificfemalepopulationanditsestimateareavailableonlyforSingapore

residents.SingaporeresidentsarecomprisedofSingaporecitizensandpermanentresidentsthat

includeSingaporeresidentslivingoutsideofSingaporeforlessthansixmonthsbutexclude

foreigners6).However,registrationstatisticsreportalllivebirthsincludingthosegivenby

non-residents.Hence,age-specificfertilityrates(i.e.thedenominator)areavailableonlyfor

Singaporeresidents.However,wecannotobtainbirthsgivenbytheresidentsforthenumerator.

Inrecentyears,theproportionofnon-residentpopulationamongthetotalpopulationhas

increasedrapidlyandhasreachedaconsiderablefraction:5.5%(1980),10.2%(1990),18.7%(2000),

and25.7%(2010).Internationalimmigrationmaycauseanupwardbiasinthecalculationof

age-specificfertilityrates.Toassessthispotentialdiscrepancy,thetotalfertilityratescalculatedby

theauthorarecomparedwithofficialfigures,whichtakeSingaporeresidents'birthsasthe

numeratorbutareavailableonlyafter1980.Thedifferencerangefrom-0.06(1980)to0.13(2009),

andthetimeseriescorrelationcoefficientis0.976.Therefore,thetotalfertilityratescalculatedin

thisstudyshouldcaptureenoughinformationonchangesinfertility7).Finally,becauseage-specific

fertilityratesbyethnicgroupsareavailableonlybyfive-yearagecategoriesinSingapore,random

andminorfluctuationsinthemeanagesatchildbirthsgivenbyEq.(2)areremovedbynatural

cubicsplinesmoothingforeachofbirthordersandethnicgroups8).
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5)Theintermediatepopulationestimatesarerevisedupontheresultsofthepopulationcensus.Moreover,themethodofthe

estimationhasmodifiedonandafter2008.Inthecalculationoftheage-specificfertilityrates,smoothedseriesof

age-specificfemalepopulationisutilizedforintermediateyears.Notethatfemalepopulationbysingle-yearofage

reportedinthepopulationcensusshowsadiscontinuityinthecohortsizebornbeforeandafter1946:thecohortsizeborn

before1946issmallerthanthesizebornafter1947.Hence,fortheageof25-29,thenaturalcubicsplineisapplied

separatelyforeachofthreeperiods,1968-1971,1971-2005and2005-2010,andsimilarlyforotheragegroups.

6)Themid-yearpopulationestimatesreportedafter1990exhibittheresidentpopulationevenfor1980-1989(seee.g.

SingaporeDepartmentofStatistics2011).After2000,eventhepopulationcensusofSingaporeisconductedas

register-based(SingaporeDepartmentofStatistics2003),andforeignersareexcludedfrommostofstatisticaltables.

7)Theofficialtotalfertilityratesbyethnicgroupareavailableafter2000(SingaporeDept.ofStat.,PopulationTrends,

2005-2011).ThetimeseriescorrelationcoefficientsofbothChineseandMalaysexceed0.996for2000-2010.

8)Becausetheage-specificfertilityratesarecalculatedwiththedataintheage-periodformat,thecohortsizedifferentials

induceartificialperiodfluctuationsevenwhenthecohort'sfertilityrateschangesmoothly.Theinducedfluctuationsare

theseverer,thesmallerthepopulationsizeofthegroupsis.Ourpreparatoryinvestigationshowsthatthesmoothedmean

agescapturethelong-runtendencyofthedelayedchildbirth.Althoughsmoothingthemeanagewouldimposean

eliminationofunstabletempoeffects,itseemsinevitableaslongasworkingwithperiodmeasures.Decompositionresults

shouldbeviewedastempoeffectsnotcausedbyyear-by-yearfluctuationsbutinducedbytheshiftofthefertilityage

scheduleunderthesmoothedlong-termtrend.SeeKohlerandPhilipov(2001)foraworkedexamplewithsmoothed

fertilityschedules.



Tempo-andQuantum-EffectsontheChangesofthePeriodFertilityRatesinSingapore:

1975-2010

Thedecompositionresultseachyearfrom1975areshowninFigure3forChineseandFigure

4forMalay.InFigure3,theareabetweenthetempo-cumulatedtotalfertilityrateandtheobserved

totalfertilityrateisshadedforChinese.Thisareacorrespondstothecontributionofthequantum

tothechangeintheobservedtotalfertilityrates.Figure3demonstratesthatthequantumdrivesthe

Chineseperiodfertilityformostoftheperiodfrom1975topresent.ForMalays,theareabetween

thequantum-cumulatedtotalfertilityrateandtheobservedtotalfertilityrateisshaded.Thisarea

exhibitsthecontributionofthetempodistortiontothechangeintheperiodtotalfertilityrates.

Hence,comparedtotheChinesecase,thetempohasasizeableeffectonthechangesinMalay's

periodfertilities.Infact,thecumulatedquantumtotalfertilityratesin1990and2000reachedthe

samelevelasin1975,implyingthattherewerenocumulatedquantumeffectsfrom1975to1990

andto2000.Thisfactagainconfirmsthatthetempoplaysaroleinmaintainingthetotalfertility

ratesabove2.5throughoutthe1990s,thoughtherewerealsoconceivableincreasesinthequantum

componentsfrom1986to1990.

Table1showsdetailsofthefertilitychangeaccountabletovariousdemographicfactors.First

threerowsofpanelAandBinTable1showtheannualaveragechangeinperiodmeasures:total

fertilityrates,cumulatedquantum-andtempo-totalfertilityratesforChineseandMalays,

respectively.Theywerefirstannualized,andthennormalizedforthirty-fiveyearstocompare

differentlengthsoftimeperiods.Thirty-fiveyearsisthelengthofreproductiveyearsandit
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Figure3.Quantum-andTempo-CumulatedTotalFertilityRatesinSingapore:

Chinese,1975-2010
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happenstocoincidewiththelengthofthetimespanoftheanalysis.Thetablealsoshowsthe

percentagecontributionofthequantum-andtempo-effectsdecomposedbasedonEq.(9)and

contributionsofspecificbirthorders.

From1975to2010overall,weverifythatmostofthefertilitydeclinecomesfromthequantum

componentforChinese:theperiodtotalfertilityratedecreasesby1.04,whilethequantum

componentdecreasesby1.09andthetempocomponentincreasesby0.05.ForMalays,the0.42

decreaseinthetotalfertilityratefrom1975to2000isattributableto0.66decreaseinthequantum

and0.24increaseinthetempo.ThetablesalsoshowthatmostofthedeclineintheMalay's

quantumcomponentisaconsequenceofthedeclineinparityfourandabove,whiletheChinese

quantumcomponentsofparitytwoandthreealsoaffecttheirfertilitydecline.

Comparedtotheoverallchangefrom1975topresent,however,diversifiedphenomenacanbe

seenwhenwefocusonspecificphasesforpopulationpolicies.Between1984and1987,when

discriminativepopulationpolicieswereimplemented,Chineseperiodquantumfertilitiesofthe

2ndandthe3rdorderincreased.WhileMalay'speriodtotalfertilityratesexhibitedmorerapidrise,

thedecompositionresultdemonstratedthatitwasaspuriousincreaseinducedbythetempo

distortion.

Between1987and1991,whenpro-natalpoliciesfor3rdandhigherorderbirthswereintroduced,

Chineseperiodtotalfertilityratesincreased.However,thequantumincreasedonlyfor1storder

births.Infact,thequantumfertilitiesdecreasedfor2ndand3rdchildbirthsandthetempoeffectsfor

theseorderssignificantlycontributetotheincreaseinChineseperiodfertilityforthisperiod.On

theotherhand,Malay'speriodfertilityratesrevealaconsiderableincrease,andthequantumfor

1stto3rdorderchildbirthmainlyaccountfortheupsurge.
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Figure4.Quantum-andTempo-CumulatedTotalFertilityRatesinSingapore:

Malay,1975-2010
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Table1.DecompositionofthePeriodTotalFertilityRatesintoContributionsofTempoand

QuantumEffectsinSingapore:1975-2010
A.Chinese

Priods
1975-
2010

1975-
1984

1984-
1987

1987-
1991

1991-
2000

2000-
2004

2004-
2008

2008-
2010

Birthordertotal
Changeofperiodmeasures
Totalfertilityrate1) -1.04 -2.44 0.12 1.05 -0.58 -3.08 0.56 -1.81
Cum.quantum-TFR1) -1.09 -2.07 0.27 -0.36 -0.76 -2.76 0.67 -1.80
Cum.tempo-TFR1) 0.05 -0.37 -0.16 1.42 0.17 -0.32 -0.11 0.00

ShareofquantumandtempoeffectsinthechangeofperiodTFR(%)
Quantumeffect -105 -85 233 -35 -130 -90 119 -100
Tempoeffect 5 -15 -133 135 30 -10 -19 0

Contributionofbirthorder(%)2)

Parity1 -12 -7 -86 56 -9 -36 83 -56
Parity2 -29 -19 -86 12 -32 -41 13 -31
Parity3 -27 -29 162 28 -47 -20 7 -12
Parity4+ -31 -45 -117 4 -11 -4 -2 -1

ContributionoftempoandquantumeffectsonthechangeofTFRbybirthorder(%)
Cum.quantum-TFR3) Parity1 -12 -2 -23 29 -35 -27 99 -56

Parity2 -33 -15 153 -46 -35 -38 17 -31
Parity3 -31 -28 251 -19 -49 -20 7 -12
Parity4+ -28 -39 -148 2 -11 -4 -3 -1

Cum.tempo-TFR4) Parity1 -1 -5 -64 27 26 -8 -16 0
Parity2 4 -3 -12 58 2 -2 -4 0
Parity3 4 -1 -88 48 2 0 0 0
Parity4+ -3 -6 31 2 0 0 0 0

B.Malay

Priods
1975-
2010

1975-
1984

1984-
1987

1987-
1991

1991-
2000

2000-
2004

2004-
2008

2008-
2010

Birthordertotal
Changeofperiodmeasures
Totalfertilityrate1) -0.42 -0.29 1.46 4.02 -0.17 -4.08 -1.32 -4.70
Cum.quantum-TFR1) -0.66 -1.57 -0.09 3.43 0.00 -2.44 -0.79 -4.69
Cum.tempo-TFR1) 0.24 1.28 1.55 0.58 -0.17 -1.64 -0.53 -0.01

ShareofquantumandtempoeffectsinthechangeofperiodTFR(%)
Quantumeffect -157 -543 -6 85 -1 -60 -60 -100
Tempoeffect 57 443 106 15 -99 -40 -40 0

Contributionofbirthorder(%)2)

Parity1 -7 136 -15 34 26 -37 -22 -28
Parity2 4 171 -15 13 -36 -29 -36 -26
Parity3 14 134 56 33 -178 -16 -41 -19
Parity4+ -110 -541 -24 20 88 -18 0 -27

ContributionoftempoandquantumeffectsonthechangeofTFRbybirthorder(%)
Cum.quantum-TFR3) Parity1 -2 20 -26 30 84 -19 -4 -28

Parity2 -8 34 13 22 -21 -14 -21 -26
Parity3 -16 60 6 21 -176 -8 -34 -19
Parity4+ -130 -657 0 12 112 -18 0 -27

Cum.tempo-TFR4) Parity1 -5 115 10 4 -58 -18 -18 0
Parity2 12 138 70 -9 -15 -15 -15 0
Parity3 30 74 50 12 -2 -8 -7 0
Parity4+ 20 116 -23 8 -24 0 0 0

Notes1)・・・TFR・T・・TFR・0・・・・・35・TwhereTdenotesthedurationofcorrespondingperiod.
2)%ratioof・・・TFRj・T・・TFRj・0・

・・・・
・・・TFR・T・・TFR・0・・・・.

3)%ratioof・・・X
・
j・T・・X

・
j・0・

・・・・
・・・TFR・T・・TFR・0・・・・whereX

・
j・t・denotesthecumulatedquantumTFRjdefinedinEq.(7).

4)%ratioof・・・X
・
j・T・・X

・
j・0・

・・・・
・・・TFR・T・・TFR・0・・・・whereX

・
j・t・denotesthecumulatedtempoTFRjdefinedinEq.(8).



However,bothChineseandMalay'speriodfertilitiesfollowedprevailingtendenciesofdeclines,

whenrelativelyenhancedpro-natalpolicieswereimplementedafter2000.OnlyChineseperiod

quantumfertilityofthe1stchildfor2004-2008showedasmallincrease.Negativequantumeffects

haveincreasingimpactsonMalay'sfertilityafter2000.

Concludingremarks

Thispaperdiscussestheintrinsicnatureofperiodfertilitymeasuresandfocusesonchangesin

theperiodquantumforpolicyassessment,andthenproposesamethod,bywhichwedecompose

timeseriesoftheperiodfertilityratesintocontributionsoftempo-andquantum-components.Like

theconventionaltotalfertilityrateandtheBongaarts-Feeney'sadjustmentformula,thederived

measuresinheritinterpretationsfamiliartodemographers.Themethodiseasytoapplyevenwith

limitedbutwidelyobtainabledemographicdataincomparisonwithotherapproaches:micro

datasets(e.g.SingaporeCensusofPopulation)wouldbeneededforcausalinference;parity

distributionsarerequiredforKohler-Ortega(2002)'sapproach;birthsbymother'sageof

single-yearsareessentialsinKohler-Philipov(2001)'sadjustmentforthevariancechangeinthe

agescheduleoffertility.Inaddition,thedecompositionresultcanbegraphicallysummarizedand

demonstratedinonesinglefigureattractivetopresentation.

Fromthedecompositionresults,wefindethnicdifferentialsintheperiodfertilitynotonlyin

timetrendsbutalsointhedeterminants.Foroverallchangesuntil2010afterSingapore'stotal

fertilityratesattainedthereplacementlevelin1975,thequantumchangedrivestheChinese

fertility.Atthesametime,thetempohadaconsiderableeffectonMalay'sfertility,especiallyfor

the1990s.Evenfortheperiodsrightafterpolicyinterventions,componentsunderlyingthechanges

intotalfertilityratesaredifferentbetweenethnicgroups.Wefindthatthequantumcomponents

helptoincreasetheChinesetotalfertilityratesof2ndand3rdorderbirthsfor1984-1987andthe

Malay'stotalfertilityratesof1stto3rdorderbirthsfor1987-1991.Theseresultsmaybearguedthat

thepopulationpoliciesimplementedinthe1980swereeffectiveinSingapore.However,therapid

quantumdeclinesafter2000maysuggestthatmoreenhancedpro-natalpolicyinterventionsin

recentyearsmighthavelostsucheffectiveness.
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シンガポールにおける第2の出生力転換期の期間出生力変動：
政策介入と民族格差

菅 桂 太

シンガポールにおいて合計出生率が置換水準を達成した1975年から2010年までの期間出

生力の変動パターンと要因を探り，政策導入タイミングとの関連を民族別に検討する．

シンガポールでは1980年代から出生抑制政策の段階的な撤廃と出生促進政策の導入が進

められた．政策介入の時期と出生力変動及びその要因が符号するか否かを検討する際には，

期間出生力の政策介入前後の変化からテンポ効果の影響を除去する必要がある．

本研究では，おもに3点に着目し，テンポの影響を除去したカンタムの寄与とみること

ができる合計出生率の変化を評価した．すなわち，（1）Bongaarts-Feeney（1998）の修

正合計出生率がカンタムを定量化すると解釈できる，（2）合計出生率は修正合計出生率と

補正項の積であらわされるので2時点の合計出生率の差にはKitagawa（1955）の要因分

解の手法が適用できる，（3）0年とt年の期間指標の差はこの間の1年毎の差の合計に等

しいという3点に着目して，政策導入前後の期間カンタム指標の変化を検討した．

分析の結果，1975年から2010年を通じた全期間では中国系の合計出生率変動のほとんど

はカンタムの寄与によるのに対し，マレー系ではテンポ効果にも一定の寄与があった．ま

た，1980年代の出生促進政策導入期では中国系・マレー系ともにカンタムの増加があった

が，期間出生力の変化に及ぼすカンタムの寄与は出生順位・民族によって異なっていた．

2000年以後のより積極的な出生促進政策実施期では，中国系・マレー系ともにカンタムの

減少の寄与が大きく，出生力変動の要因における民族間の格差は急速に縮小していること

が示唆された．


