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1 Introduction

Recently,the Dutch governmenfpresentedhe coalition agreementor its four-years
term. One of the policy targetsis to raisethe labor marketparticipationof (married)
womenwith children. Besidesthe emancipatorygoal of enhancinghe independence
of women,this servesan economicgoal. First, it preventsthe lossin humancapital
causedby the (temporary)withdrawing of womenfrom the labor marketwho have
youngchildren.Secondit strengthenghefinancialbaseof socialsecurityin thefuture
in light of the ageingof the populationin the next decennia.

In order to stimulate labor participation by (married) women, the government
intendsto doublethe public subsidieson child carecosts.The extrasubsidyis partly
spenton enlargingthe numberof placesthat are subsidizedby local governments,
partly on subsidizingfirms that arrangechild care placesfor their employeesand
partly on raisingthedeductibility of child carecostsof privateplacesThisthree-sided
subsidypolicy reflectsthe opinion of the Dutch governmentthat the costsof child
careshouldbe sharedby the governmentemployersand parents.

This paperinvestigateshe effectivenes®f variousformsof subsidie®n child care
costsin raising labor market participationof womenwith children. Although most
micro-econometricesearcton this subjectindicatesthat subsidizingchild caredoes
increasdhelaborsupplyof mothersjt providesinsufficientevidenceontheaggregate
effects.Rosen(1996)argueghatsubsidizingchild caremay just provokesubstitution
from householdand informal activitiesto formal activities without raising the total
level of activity in the economy.The policy’s only effect would then be that it
monetizesthe carefor people:Insteadof taking care of their own relatives,some
womenwill look after the childrenof otherwomen,who take careof the parentsof
thosewho arelooking after the children.

In orderto analyzemacroeconomicconsequencesf subsidizingchild care,CPB’s
applied generalequilibrium model MIMIC is used.This model containsa highly
disaggregatetiouseholdnodeldescribinglabor supply of householdsThe modelof
the marketfor child carein MIMIC describeghe currentsituationof the Dutch child
caremarket,including informal child care.Finally, sincethe demandfor labor and
wageformationaretakeninto accountMIMIC is ableto analyzetheimpactof child
caresubsidieson (un)employment.

The contentsof this paperareasfollows. First we highlight severalaspectof the
Dutchchild caremarket,like the capacityof subsidizedchild careplacesandthe cost
involved in hiring a child care place. Sectionthree gives a detaileddescriptionof
thosepartsof MIMIC that areimportantfor the analysisof the effectsof child care
subsidies.Sectionfour presentshe simulationresultsfor severaltypesof policies.
Sectionfive investigatesthe robustnessf the simulation outcomesby presenting



sensitivity analysiswith respectto thoseparametershatlack a substantiaempirical
base.Sectionsix discusse®ur resultsin light of someotherresearcion the impact
of child caresubsidieson labor supply. The main conclusionsare summarizedn the
last section.

2 The child care market in the Netherlands

In the Netherlandsrsarioustypesof child carearrangementgxist. Child carecanbe
distinguishedto formal child care,informally paid child care (which we will label
'black care’) andfree child care.

In 1996thetotal capacityin the formal child caresectorwasequalto 75 thousand
full time placesl. Daycarecentersare usually run by private initiatives of the care
providers,but regulatedby the local governmentPlacesin daycarecentersarehired
eitherby firms or local governmentswho supplythemto the parentsor privately by
the parentsthemselvesin 1996,44 per centof the total capacityin the formal child
caresectorconcernedubsidizeglaceshired by local governments43 percentplaces
hired by firms and13 per centprivately hired places At the sametime, thereexisted
a waiting list of 30 thousandfull-time) places,indicatingthat capacityfell shortof
demand(SGBO, 1997).

In additionto the formal child caresectora large black sectorof child careexists.
Groot and Maassenvan den Brink (1996) estimatethat 26 per centof all parents
demandingchild carefor childrenbetweer0 to 4 yearsuseblack care,againstl6 per
centformal child care.However sincethe averagenumberof hourssuppliedperchild
is abouttwo thirds of that in the formal sector,the capacityin termsof full time
placesis only slightly higherthanthe capacityin the formal sector.

All otherparentq58 percent)usefree child care.However,asin the black sector,
the averagenumberof hourssuppliedper child is not aslarge asthat in the formal
sector.Moreover,the relationwith labor marketparticipationis not as strongas for
formal child care.The shareof parentsusingfree child carebecausef labor market
participationis on averageabout60 per cent, againstmore than 90 per centin the
formal sectorand about80 per centin the black sector.The useof child carein full
time placesin the unpaidinformal sectorrelevantfor labor marketparticipation,is
thereforemore or lessthe sameasin the formal sector(seeTable 1).

L A full-time placeconsistsof 45 hoursperweekfor childrenyoungerthan4 yearsand
16,5 hours per week for children of 4 to 13 years.On averageparentshire a half full-time
place.The numberof childrentakencareafterin the full sectorequals140thousandRapport
MDW, 1998).



Table 1 Useof child carerelatedto labor marketparticipation

formal black free
children0-4 year(in 1995 47 50 68
labor participationraté3 90 74 45
children4-13year(in 1998f 26 75 64
labor participationraté) 95 97 89
total userelatedto labot 51 64 51

21n thousandf full-time placesof 45 hoursper week

b Of usersof child care;in percentages

€ In thousand=f full-time placesof 16,5 hoursper week

din thousandf full-time placesof 45 hoursper week; relatedto labor participation

SourcesCPB (1998); RapportMDW (1998)

Table 2 containsinformation on the relationshipbetweennet family incomeand
the costsof child carefor the varioustypesof child care. An importantfeature of
formal child careplacessuppliedby the local governmentss that the parentalfeeis
relatedto the net householdncomeaccordingto the so-calledVWS/VNG-table,an
official table setby the governmentThe annualparentalfee for a full time placeof
thefirst child consistsof a minimum contributionof Dfl 1550plus 25 per centof the
differencebetweennet householdncomeandthe social minimum income (which is
Dfl 20,000 per year). If net householdincome exceedsDfl 60,000 per year,
householdpay the maximumparentaffee of Dfl 13,600,whichis 75 percentof total
costs.For the secondchild, the parentalfee in the child carecostsequals30 per cent
of thatfor thefirst child. Hence,over a long incomerangethe parentalfee for child
caresubstantiallyraisesthe marginalwedgebecausef the relationshipbetweennet
householdncomeandthe subsidyoffered by the government.

Sincemostfirms alsoapply the VWS/VNG-tableto determinethe parentalfee for
child placesthe samestructureholdsfor child placessuppliedby firms. On average,
the parentalfee equals45 per centof the total costsof placessuppliedby firms. Of
the other 55 per cent, firms may deduct 20 per cent from their social security
premiumsHence on averagahe governmensubsidizehild careplacessuppliedby
firms for 11 percent.

Also for private unsubsidizedlacesthe governmentpays part of the child care
costs,sincethe costsin excessf the parentalfee accordingto the VWS/VNG-table
are tax deductible. Comparedto the subsidized places supplied by the local



Table 2 Annual net parentalfee per full time child careplacé

nethouseholdncome minimum 1% minimum modal high

Hired by local government

parents 2 6 10 14

government 16 12 8 4
Hired by firms

parents 2 6 10 14

firms 13 10 7 3

government 3 2 1 1
Private

parents 12 13 14 15

governme 6 5 4 3
Black 11 11 11 11

@ |n thousandf guilders;source:RapportMDW (1998).
b In the form of reductionof tax receipts.

government®r by firms, the parentalfeefor private placesis, however,substantially
higher.

Finally, for black care Groot and Maassernvan den Brink (1996) find that the
averagechild carecostsper hour equalsDfl 5. For afull time place(of 45 hoursper
weekand 48 weeksper year)this amountsto aboutDfl 11,000peryear(againstDfl
18,000for a formal full time place). Especiallyhouseholdswith high net income
mightthereforepreferblackplacespecausdor themthe parentafeefor formal places
exceedghe costsof a black place.

Table 3 Macro costsof formal child caré

households government firms

f 450 f 580 f 260

@ 1n millions of guilders,source:RapportMDW (1998).

Table 3 presentghe macrodistribution of formal child care costsover families,
governmentandfirms. The largestshareis paid by the governmentThe contribution



of the governmentconsistsof subsidieson child care places supplied by local
governmentsand the loss in social premiums and income taxes becauseof the
deductibility of formal child care cost by firms and householdsIn addition, the
governmentcontribution comprisesa specialsubsidyfor child care costsfor lone
parentsand the wage sum of employeesdn the child care sectorwho participatein
public employmentprograms.

3 The economic model

In orderto analyzethe labor marketeffectsof a changdn child caresubsidiesye use
MIMIC, theappliedgenerakequilibriummodelof the CPB.In this sectionwe describe
thosepartsof MIMIC that are relevantfor the analysisof child care.After a short
introductionto the full MIMIC model, we focus on the labor supply decision,the
allocationof the demandfor child care,the supplyandthe price of varioustypesof
child careandthe impactof child carecostson wageformationand humancapital.

3.1 Introductionto MIMIC

Broadly speakingfour typesof marketsaredistinguishedn MIMIC, viz. the formal
goodsmarket,the formal labor market,the black marketand the financial market?
Agentsoperatingon thesemarketsarefirms, householdsndthe public sector.Onthe
formal goods market, firms set prices and meet the resulting demandfor goods.
Householdsand the public sectordemandgoods.Import prices are exogenousBy
assumptionsupplyof foreign productsis alwayssufficientto meetdomesticdemand.
On the formal labor market,threetypesof labor are distinguishedunskilled, low
skilled and high skilled labor. Firms andthe public sectorare the demandingagents
whereashouseholdssupply labor. Firms producecommoditiesaccordingto a CES
productionfunction, which allows somesubstitutionbetweenunskilled, low skilled
and high skilled labor. The partial elasticity of substitutionis basedon time series
analysisby Draper and Manders(1996) and equals 1.5. Labor supply is set by
householdsand dependsamongother things on the net wage excluding child care
costs(seesection3.2). Wagesare setby negotiationdetweenfirms andhouseholds.
The negotiatedvagegenerallydiffers from the marketclearinglevel. The equilibrium
rate of unemploymentlependson institutionalfactors,like the averageand marginal
tax rateandthe replacementatio (betweemetunemploymenbenefitandnetwage).

2 For a moredetaileddescriptionof MIMIC, seeGelauffandGraafland(1994),Graafland
andDe Mooij (1998)and Bovenberget.al. (1998).
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Ontheblack market,householdsndfirms exertdemandor black labor-intensive
services,including child care.Black labor supplyis setby householdsand depends
on the wagein the black sectorrelative to the wagein the formal sector.Following
Graafland(1990),it is assumedhat the equilibrium condition betweendemandand
supply determineghe price of blacklabor.

On the financial market,firms andthe public sectorexertnet demandto finance
investmentandpublic deficits, respectivelyHouseholdoffer netsupplyof financial
assetsinterestratesandthe value of the guilder are exogenous.

3.2 Labor supply and the demandfor child care

The demandfor child carefollows from the labor supply decisionof householdsTo
give an adequatalescriptionof labor supply per skill level, MIMIC distinguishes10
types of householdsamongwhich coupleswith children. Couplesconsistof a so-
calledbreadwinne(i.e. theindividual with the highestpersonalncome)anda partner
(with the lowestpersonaincome).Individualswithin eachhouseholdnay differ with
respecto their skill level andtheir job status,.e. havingajob or receivingsomekind
of socialbenefit. Pertype of householdve useclass-frequencyncomedistributions
basedon micro datato describethe grossincomesof individuals. By applying the
correspondingstatutory tax and premium rates to these gross incomes, we can
determinenet incomesand the averageand marginal tax rates determininglabor-
supplydecisions.

Householdbehaviorin eachhouseholdype canbe derivedfrom maximizationof
a utility function, subjectto a time constraintand a budgetconstraint.Labor supply
is selectedrom a limited setof discreteoptionson the labor market® To illustrate,
breadwinnerganchoosebetweerB0 percent,100 percentand120 percentof afull-
time equivalent.Partnersof breadwinnersan choosebetweennon-participationand
a part-timejob of 30 percent,50 percentor 80 percent.In the following we present
the householdmodel of a representativédnouseholdconsistingof a breadwinnerand
partnerwith children of type i who considera choice betweenoption k and option
k+1. In orderto simplify the presentatiorof formulas,we only presentthe indicesi
andk whenrequired.

For eachof the discretechoiceshe breadwinneandpartnerface,householdutility
is determinedby:

3 The main reasonto assumdliscreteoptionsfor labor supplyis that empirical evidence
for boththe Netherlandsindothercountriessuggestshatjobsdo notexhibit smoothcontinuous
patterns,but ratherare concentraten certainpoints, seeWoittiez (1990); Van Soestet al.
(1990); Tummersand Woittiez (1991).



G = U(c,V) - Bylly - Tpl = Byllp -1y @

wherec denoteshouseholdconsumptiony householdeisure,l,, andl, labortime of
the breadwinnerespectivelypartner,andl, andl , someautonomougpreferrediabor
time of breadwinnerand partner.Whereasthe first term U(c,v) is identical for all
householdsthe secondterm on the right-handside of (1) introducesheterogeneity.
This termreflectsa disutility associateavith differencesbetweenactuallabor supply
(I) and someautonomouspreferencefor labor supply (I), relatedto socio-cultural
aspectandthe statuspeopleassignto a job. The exogenousgpreferenceor labor (1)
is heterogenouamonghouseholdsin contrastto actuallabor supply,it amountsto
a continuousvariable that follows from a probability density function. The loss in
utility associatedwith a unit deviation betweenthe actual labor supply and the
preferenceparametell is measuredoy parameter3. The labor-supplychoice of a
particularhouseholdwill strike a balancebetween,on the one hand,minimizing the
lossassociatedvith deviationsfrom the autonomougreferencgl) and,on the other
hand,the highestvalue of U(.). At high valuesof 3, labor supplyis ratherinelastic.
Leisurecanbe derivedfrom the time constraint:

VT -0y -1 (2)

whereT denotedotal time available.

Abstracting from saving8, consumptionfollows from the following budget
constraint:

c = (Ipw, + 1w, — hpy + YA) / p, ®3)

where w,, and Wy denotethe net wage of breadwinnerrespectivelypartner,h the
demandfor paid child care,py, the costsper child careplace,YA otherincomeand
p. the consumerprice. The total demandfor child careis assumedo equaltotal
householdvorking time minusthe standardvorking time of oneperson(ly), whereas

4 Foradescriptionof endogenousavingsin MIMIC, seeGraaflandandDe Mooij (1998).
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the demandfor paid child careis equalto the total demandfor child careminusfree
child caresuppliedby relatives(f). This gives:

h =y max0,l,+l,-1s-f (4)

wherey is a scalingvariablethatis setat sucha valuethatthe total demandfor paid
child care by all householdsequalsthe macro figure reportedin Table 1.2 It is
assumedhat for all parentsthe total demandfor child care exceedghe free supply
of child care.This impliesthat the marginalcostsof child careareequalto the costs
of paidchild care.For a representativlhouseholdof typei andconsideringa choice
betweenoption k and k+1), the marginal costs of paid child careis equalto a
weightedaverageof the costsof the varioustypesof paid child careusedby this type
of household:

Ph = (Ppb+pss+pyu)/h ()

For black places(b), the costsare equalto the black marketprice of child care(py).
For subsidizedblacessuppliedby the local governmentor firms (s) the costsfor a
householdarerelatedto its netincome:

Ps = min[max(pmin’pmin * C‘E(Ibwb * Ipr + YA - Ymin))’zpmax] (6)

For householdswith income below Y, the child care costs equal p;,. For

householdswith income higher than (p,.5Pmin)/@+Y min the child care costsequal

5 Following this procedurewe found a valueof 0.25. The explanatiorfor this ratherlow
valueis thatin MIMIC householdsvith childrenalsocomprisediouseholdsvith olderchildren,
for which no child careis requiredor only after the schooltime of the children. Another
explanationis thata relative large shareof marriedwomenwork in the eveningto avoid child
carecosts(like nurseswho work on night duties).In the simulation experimentsve setthe
valueof y at two thirds, which is basedon the sharef parentswith childrenof 0-4 year(who
need100% child care)and of parentsof childrenof 4-13 year (who need30% child care)as
reportedin CPB (1998).



Pmax FOr householdsvith anintermediatdevel of income,the parentalfeeis related
to the netfamily incomewith marginalratea. & is a scalingfactor that is addedto
correctfor the parentalfee for householdsvho demandchild carefor morethanone
child.

For unsubsidizedormal places(u), only the differencebetweenthe private child
care cost and the parentalfee for subsidizedplaces(py) can be deductedfrom the
incometax. This gives:

pu = ps + (pm_ps) (1_T) (7)

wherep,, denoteghe child carecostsfor unsubsidizedormal places,p,,, the market
price of formal placesandt the marginaltax rate of the breadwinner.

Labor supply can be derivedby determiningthe shareof personspreferringthe
variousdiscreteoptionsdistinguished Breadwinnerscomparethe utility of different
options at given labor supply of their partner and vice versa. The share of
breadwinnersespectivelypartnerschoosingfor option k equals:

fioe = Ml = Hiljics0 i=bp @

where H denotesthe cumulative distribution function of 1. I ikk1 denotesthe
autonomoupreferencdor laborsupplyof a breadW|nnelrespectlvelypartnerwho is
indifferent betweenoption k and option k+1. The latter follows from equationl and
equals:

I ik = UV U1V 1) 1 28 + (It )/2 9)

If child carecostincreasec, ., Will fall relatively more than c, becauseh,, ;>h,.
Hence,somepeoplewill movefrom optionk+1 to optionk, IJ k k+1 Will increaseand
laborsupplyattheaggregatéevelwill decreaseEspemalIypartnerswlll reactbecause
B is relatively small for them as they havea relatively high labor supply elasticity.
The reductionin labor supplywill causea fall in the demandfor child careplaces.
The probability densityfunction of | is calibratedsuchthat the modelreproduces
Dutch labor-marketdatain the baseyear1993. The parametef3 andthe substitution



elasticitybetweeneisureandconsumptiorarecalibratedsothatthe modelreproduces
labor-supplyelasticitiesestimatedn the empirical literaturefor the Netherlandsin
particular,the uncompensatediageelasticity of labor supplyby partnerds setat 1.0,
breadwinnerdfeature an elasticity of around0.1. The income elasticitiesof labor
supplyaresetat 0.2 for partnersand almostzerofor breadwinners.

Finally, it is notedthat the householdnodelin MIMIC alsoincludesblack labor
supply by householdswhich is relatedto the relative wage in the black sector
comparedo the wagein the formal sector.Sincethe simulationresultsshowedthat
the interaction betweenthe total supply of black labor and child care costsis
negligible, we refer for a descriptionof this part of the modelto Graaflandand De
Mooij (1998).The supplyof black care(which only forms a small part of total black
supply)is describedn section3.4.

3.3 The allocationof the demandfor child care

Thedemandor child carewhichresultsfrom thelaborsupplydecisionsof households
is allocatedto various types of child care places:free child care, black places,
subsidizecthild caresuppliedby the local government®r by firms andunsubsidized
formal places.This allocationdependsoth on the price of the varioustypesof child
careandon supplyrestrictions gspeciallyfor free child careandthe subsidizedormal
child caresuppliedby the local governmentsand firms. In orderto take accountof
thesesupplyrestrictions the allocationof the total demandof child careis derivedin
threesteps.

In thefirst step,parentdook for asmuchfree child careaspossiblelt is assumed
thatthis type of demands restrictedby the supplyof free child careby relativesand
neighborsandthat for all families the demandfor child care exceedghe supply of
free child care.

Next to free child care, some parentswill try to arrangea (relatively cheap)
subsidizedormal place,suppliedby the local government®r by the firm they work
at. Other parentswill, however,have somepreferencefor black care becauseheir
parentalfee for subsidizedplacesexceedghe black price. Someparentsmay find
black care preferable to formal care, becauseblack care providers may be
acquaintancegvho give caresimilar to what the parentswould provide. Moreover,
theseblack providersmay havefewer childrento carefor thanworkersat day care
centers(Bergerand Black, 1992). Other qualitative aspectghat make peoplehave

6 Theseelasticitiesarebasedon Theeuweg1988),Kapteynet al. (1989),Woittiez (1990),
Van Soestet al. (1990), Theeuwesand Woittiez (1992) and Van Soest(1995).
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somepreferencdor eithersubsidizedormal placesor black placesarethe traveling
distanceto the child care place, moral reluctanceagainstusing black care, the
probability of discontinuityin the supply of care,etc. Becauseof thesequalitative
aspectsye assumamperfectcompetitionbetweerformal andblack care.Pertype of
householdand per type of labor supply option we use a Weibull distribution to
allocate the demandof paid child care to subsidizedplaces supplied by local
governmentr firms andblack places:

sg = h exp(-p (ps/Pp)°) (10)

where s; denotesthe demandfor subsidizedplaces,u a scaling variable and o a
parametethat describeghe degreeof substitutionbetweensubsidizedormal places
andblackplaces Equation(10) impliesthathouseholdsvith alow householdncome
will relatively more prefer subsidizedplacesbecauseof their low parentalfee to
subsidizedplaceswhereashouseholdsvith a high householdncomerelatively prefer
more black placesbecauseof their high parentalfee. Another implication of the
Weibull distribution modelis that the absolutevalue of the own price elasticity of
formal child careincreasewwith the relative price level.” This fits with the intuition
of Groot and Maasservan den Brink (1995) that substitutioneffects becomemore
importantif the formal child careis relatively expensive.

Equation(10) describeghe ex-antedemandfor subsidizedchild caresuppliedby
local governmentsor firms and black care. The existenceof waiting lists for the
subsidizedforms indicate, however,that the actualnumberof subsidizedchild care
placesis in most casesdeterminedby the supply side, althoughin somecasesalso
excesssupplyoccursbecausef the mismatchbetweendemandand supply.Because
of thelong termcharacteof our analysiswe abstracfrom suchmismatchandmodel
the actualnumberof subsidizedplacesasthe minimum of the aggregatelemandfor
subsidizedchild careby all householdgSy) andthe supply of subsidizedchild care
by the governmentandfirms:

S - min(S,,S) (11)

” The own price elasticity equals—uc(pslpb)(’.
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where S, denotesthe supply of subsidizedplaces.It is assumedhat all households
demandingsubsidizedchild care face the sameprobability S/§; of getting sucha
place.

In thethird step,thosewho arerestrictedn their choicein the secondstepbecause
of insufficient supply of subsidizedplaces,allocatetheir demandfor child careto
eitherblack placesor unsubsidizedormal places.The latter areassumedo be of the
samequality assubsidizedblaces.Sinceunsubsidizeglacesare qualitatively similar
to the subsidizedplaces,we assumea Weibull distributionfunction with exactlythe
sameparametergsin equation(10):

u=(1- SISy hexp-1 (p,/Pp°) (12)

The scaling and substitutionparameterqu and o) are set at such valuesthat the
aggregatedemandfor subsidizedplacesand unsubsidizedplacesequal the macro
numberreportedin Table 1.8

The total demandfor black placescannow be defined as:

b = (SISy (h-sy + (1-SISy (h-u) (13)

The systemof equationg10), (12) and(13) ensureghatthe modelgeneratesimilar
resultsif eitherthe supplyof subsidizeplacess reducedo zero(hencetheratio S/
becomeszero) or if the price of subsidizedplacesis set equal to the price of
unsubsidizedplaces(p=p,). If the distribution function for the allocation between
subsidizedand black placeswould differ from the distribution function for the
allocationof unsubsidizedersusblack placessuchanoutcomewould notbeensured.

8 Basedon this criterion, we find a price-elasticityof -0.7 for subsidizedchild careand-
1.7 for unsubsidizedchild care. Thesevalueslie within the range of values estimatedby
Baartmanset. al. (1986). However,sincetheir findings do not relateto substitutionbetween
black andformal child carebut to black and formal house-repaiserviceswe will performa
sensitivity analysiswith respectto ¢ in section5.

9 Since Y, L and o ensurethat the total demandfor paid child care respectivelyof
subsidizedand unsubsidizecthild careequalthe figuresreportedin table 1, alsothe demand
of black child careis calibratedin line with the numberfrom table 1.
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Finally, it is notedthat we abstractirom formal child careplaceshired for other
reasonghanlabor marketparticipation,becausehis only concernslO percentof the
total subsidizedormal child care.We alsoabstractfrom black placeshired for other
reasonghan labor marketparticipationt® Although this concerns25 per centof all
black places,this form of child careis typically demandedat more irregular times
(especiallyin the evening)and partly providedby people(especiallyyoung people)
who arenot availableduring the daytime.Hence therewill be almostno competition
with black caredemandedecausef labor marketparticipation.

3.4 The supply and price of child care

The model of the marketfor child careis closedby the equationsdescribingthe
supply and price of the differenttypesof child care.

The supplyof free child careby relativesor friendsis exogenousln the basepath
of the modelthis type of child carehardly changeshecauseof two oppositetrends
in the supply of free child care.On the one hand, the increasein labor supply of
marriedwomenreducesghis type of child caresupply.On the otherhand,the ageing
of the populationincreasegshe free supply by grandparents.

The supply of subsidizedormal placessuppliedby the local governmentss also
exogenouskFor placessuppliedby firms it is assumedhat the collective bargaining
partnersearmarka fixed proportionof the wage sum for child carecostsby firms.
This gives:

s =Syt S (14)

S, = eWS/((p,-PI(1-V)) (15)

where S, and S, denotethe numberof placessuppliedby the local governments
respectivelyfirms, WS the wage sum of firms, p,,, the marketprice of a child care
place,v therateof the firms’ costsfor child carepaid by the governmentand pg the
averaggparentafee. Thedenominatoin equation(15) reflectsthe netcostof thefirm

10111 the modelwe also abstractirom free child carethatis demandedor otherreasons
thanlabor marketparticipation,becausehis typeis irrelevantfor the purposeof our analysis.
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per child careplace.Both the local governmentandthe firms hire child careplaces
from the privatesector.It is assumedhatif S<S§, boththe numberof placessupplied
by the local governmentsand of thosesuppliedby firms are proportionallyreduced.

It is assumedhatunsubsidizeathild careis suppliedby the private sectorwith no
restriction.The private sectoralso suppliesthe subsidizedormal placeshired by the
local governmentsand firms at the market price p,.!! Like other firms, firms
supplyingchild caresettheir price asa mark-upover marginalcosts(which consist
mainly of wagecosts).The marginalwagecostsare positively relatedto the demand
for child carepersonnerelativeto the total work force. If the demandfor child care
personneincreasesfirms will haveto payhighersalariesn orderto attractthis work
force from other segmentsof the labor market. However, becauseof the strong
centralizationin wage formation in the Netherlands,this kind of market forces
generallyhavea ratherweak impact. We thereforeassumethat the elasticity of the
demandfor child carepersonnebn wagesof this groupis only 0.2.

For the black market,we alsoassumesomesegmentatiometweendifferent black
serviceslIn particular,the supplyof black caredependsn the total size of the black
marketandthe black careprice relative to the averageblack wage.This gives:

pp = P, (b/2)V® (16)

wherep, and z denotethe price and the output of the total black marketand @ the
wageelasticityof the black supplyof child care.Forthelatter,empiricalestimatesire
lacking. In section5 we thereforeperform a sensitivity analysiswith respectto .
Basedon the econometriaesearchor black labor supply by Koopmans(1994), an
uncompensatedlasticity of 1.0 is chosenasa basevalue. In the alternativeversion
in sectionfive an elasticityof 2.0is applied.

3.5 Child careandwageformation

Child care subsidiesnot only affect labor supply, but may also have an impacton
wageformation.In this sectionwe describewageformationin MIMIC andconsider
threechannelghroughwhich child caresubsidiesmpactwages.

1 The total budgetarychild carecostsof the governmenthereforeequal:
Hy = (SI9)(Py, - Ps) (sg +v s) + (P, - P,) U, wherep,,, andpg denotethe averageparentalfee
for subsidizedrespectivelyunsubsidizeglaces.
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In MIMIC wagesaredetermineddy aright-to-managenodelin which employers’
organizations and unions bargain over wages, whereas employers determine
employment.The outcomeof the wagebargainstrikesa balancebetweenthe utility
of the employers’organizationandthe utility of the union. The utility of employers
dependon profits. The utility of the union dependson employmentandon the after-
tax wageminusthe opportunitycostsof takingthejob, theso-calledreservatiorwage.
This reservationwagenot only dependsn the expectedvagein otherjobs, but also
on the unemploymenbenefitandthe probability of gettinga job in anotherindustry
if thewagebargainbreaksdown.Also wagesn informal sectorsaffectthereservation
wage,sincethe employeamnayleavethe formal sectorandwork in theinformal sector
or at home(which requiresno child care).

Undertheseassumptionsthe following wageequationis derivedper skill type of
employeeqseeBovenbergGraaflandand De Mooij, 1998):

logw = logpr +logp,, +log[1+{4(pc/ (py(1-T))] -
log[1+{5(1-C5(urrp—(1-ur)) (1-t)/(1-1)]

17)

wherepr denotedabor productivity, p,, the producerprice, p, the consumeiprice, t
the averagetax wedge,t the marginaltax wedge,rp the replacementatio (the ratio
betweennet benefit and net wage) and ur the unemploymentrate. Wages are
positively relatedto labor productivity and the producerprice, becausdt raisesthe
employer’sutility. The consumerprice and averagetax wedgealso havea positive
impact on wages,becausét lowers the employees'utility by reducingthe net real
wage. The marginal tax has a negativeimpact on wages,becauseit reducesthe
marginal employees’utility from a wage increase since a larger part of the wage
increasdlows to the governmenthroughhighertax revenuesThe replacementatio
has a positive impact, becauseit lowers the employees’ utility by raising the
reservationwage of employeesFinally, the unemploymentrate exertsa negative
impact, becauseit reducesthe reservationwage of employeesby lowering the
probability of finding anotherjob if the wagebargainbreaksdown.

Accordingto this wageequation,a rise in child caresubsidieamay affect wages
in threeways. First, sincechild careis part of the bundleof consumegoods,raising
child caresubsidieswill lowerthe consumepriceandimprovethenetrealwage.This
raisesthe utility of employeesandstimulatesvagecostreduction.Unfortunately this
consumeprice effectdoesnot distinguishbetweerthe averageandthe marginalchild
carecosts.Theoretically,a rise in the averageor marginalchild carecostswill have
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an oppositeimpacton wagessimilar to changesn the averageand marginalwedge.
Sincesubsidiesn child carecostwill generallyimply differentchangesn theaverage
andthemarginalchild carecostswe capturethis distinctionby definingthe consumer
price exclusiveof child carecosts.Insteadwe includethe averageandmarginalchild
carecostsin the averagerespectivelymarginalwedgebetweengrosswage and net
income.This givestwo differentchannelghroughwhich child carecostsaffectwages.
Thethird channels thereplacementatio. Becauseinemployedersongjenerallycan
take careof their own childrenandthereforesavechild carecosts,workersrelatively
profit from arisein the subsidyon child carecosts.Hence the replacementatio will
fall andwageswill be reduced.

The quantitativerelevanceof thesethreechannelsare basedon estimationresults
for the Netherlandsy GraaflandandHuizinga(1996). The elasticitiesof theaverage
and marginal tax wedge equal 0.6 respectively—-0.1, whereasthe elasticity of the
replacementatio is 0.3.

3.6 Child careand humancapital

Another relevant aspectof child care subsidiesis its impact on human capital
formation.As Joshiand Davies(1993)stressthe expectatiorthatwomenwill depart
from the labor force for a prolongedperiodin orderto take careof the children,is
likely to limit their acquisition of human capital. In the presenceof high labor
turnoverof young mothers,neitherfirms nor workersmay have much incentiveto

investin firm-specific training. Moreover, actual absenceof married women with

young children from the labor force may lead to depreciationof the humancapital
they alreadyhave. Indeed,the stock of humancapital dependsnot only on initial

educationand training, but also on work experiencevia on-the-job training and
learningby doing. Child caresubsidieswill thereforenotonly stimulatelaborsupply,
but might alsoaffectthe hourly earningsof mothersby conservinghumancapitaland
increasingearningsat later stagesof the mother’slife.

In orderto captureendogenoushangesn humancapitalasa resultof changesn
labor supply, MIMIC containsa separaténtertemporaimodel (seeDe Mooij, 1997)
to describethetime spentontrainingactivitiesperskill type.Higherfuturewagesdue
to training are traded off againstthe opportunity cost of training, as measuredoy
currentwageincomeforegone.The intertemporaimodelyields the following steady-
staterelationshipbetweeninvestmentn humancapital (T) andlabor supply:
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T=NpLp + Nplp (18)

whereL , andL , denotethe macrolabor supplyof breadwinnersespectivelypartners
(per skill typef. Intuitively, if labor supply becomesmore attractive, also other
activities aimedat raising theselabor incomesare encouragedThe parametem is
basedon a time allocationsurveyof SCP(1995),that showsthat, asa ratio of labor
time, men spendmore time on training thanwomendo. Accordingly, breadwinners
in MIMIC featurea highern than partnersdo..

Human capital affects labor productivity in the model of the firm. The rate of
returnon training is setat 8 per cent,which is in line with estimatedy Theeuwest
al. (1985).

3.7 An overviewof the modelstructure

Figurel presentsan overviewof the modelstructure. The numbershetweerbrackets
refer to the relevantmodel equationsdescribedn the previoussections.In orderto
illustrate the degreeof disaggregatiorin severalpartsof the model, we distinguish
threeareas.

Thevariablesn thethick lined areaaredisaggregatetb householdypeandoption
of labor supply. For child care 10 types of householdsare relevant, namely two
personshouseholdsvith childrenwhich are distinguishedo threeskill levelsof the
breadwinnerandpartnereach(which makes9 householdsandlone parentsFor each
breadwinnermndeachpartnerin a two personshousehold3 respectivelyd optionsof
formal labor supply are distinguishedand the model is solved for each option.
Similarly, we distinguish4 optionsfor labor supply by lone parents.

In the upperareawith barredlines only threetypesof labor are distinguished,
namely unskilled, low skilled and high skilled. Hence,all informationin the thick
lined areais first aggregatedo thesethreeskill levelsbeforeanalyzingthe impacton
wagesand employmentFinally, the dottedlined areamarksmacrovariables.

Startingwith thethick lined area,the demandor paid child carefollows from the
labor supply decision of the breadwinnerand partnerin the household,after a
correctionfor the shareof free supplyin thetotal demandor child care.The demand
for paid child careis allocatedto black and subsidizedchild places.The allocation
dependson the ratio betweenthe black price and the subsidizedprice. The latter
dependson the parentalfee parametersset by the government Also the supply of
subsidizedplacesis regulatedby the governmentgitherdirectly throughthe number
of the subsidizedplacessuppliedby the local governmentsor indirectly throughthe
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Figure 1 An overviewof the structureof the model
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subsidyrateon subsidizelacessuppliedby firms. Confrontationof total demandand
total supply both yields the actualnumberof subsidizedplacesand the numberof

parentswho see their demandfor subsidizedplacesunfilled. This group has to

reallocate the demand to either black or unsubsidizedplaces. The price of

unsubsidizeglacesis alsoregulatedoy the governmentsincepart of thesecostsare
deductiblefrom the incometax. The price of the black careis setby a flexible price

mechanismanddependn the ratio betweerthe demandor black careandthe total

volume of the black market. Togetherwith the price per type of child care, the

allocation of the demandfor paid child care over the tree types of child care
determineghe averagdamily costsof a child careplace.This feedsbackto thelabor

supply decisionand hasa negativeimpacton labor supply, both of the breadwinner
and the partner(and also of lone parents).With labor supply, also humancapital

formationis negativelyinfluenced.

The householdmodel influencesthe upper part of the figure through various
channelsFirst, a rise in labor supply exertsa downwardpressureon wagesand is
almostfully transformedn arisein employmentSecondarisein humancapitalhas
apositiveimpacton wagesby raisinglabor productivity. Third, the averagechild care
costshasa positiveinfluenceon wages py raisingthe wedgebetweergrosswageand
netincomeand increasingthe replacementatio betweennet unemploymentbenefit
andnetincome.The marginalwedge,on the contrary,hasa wagedepressingmpact
whichis rathersmallcomparedo theinfluenceof theaveragevedgeandreplacement
ratio. A fall in child carecoststhereforegeneratesower wagesand exertsa positive
impact on employment.Through all thesechannels- labor supply, humancapital,
wedgeandreplacementatio - a reductionin child carecostendogenouslyaisesthe
tax revenuesgcausingany subsidyon child care coststo financeitself to a certain
extent.

4 Labor market effects of child care subsidies: smulations with MIMIC

In this sectionwe investigatethe effectivenes®f variousalternativeways of raising

child caresubsidies.The simulationsare deviationsfrom a baseprojection,running

from 1993to 2018.The startingyearfor the simulationis 1999.For the period2000-

2018theinstitutionalsystemis maintainedn its 1999form. This meanghatstatutory
tax and subsidyratesand benefit ratesare constantduring this period, whereasthe

value of various allowances,franchisesand bordersof tax and subsidy ratesare

updated with nominal wage growth. The projected values of other exogenous
variableslike foreigndemandandforeignpricesandpopulationarebasednarecent
long-termscenarioof the CentralPlanningBureau.
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As areferencecase we first look atthe impactof atax reduction.Thenthe effects
of severaloptionsfor increasingchild care subsidiesare analyzed like raising the
numberof subsidizedplacesor lowering the maximum parentalfee for subsidized
places.In section4.2 we analyzethe labor marketeffects of abolishingthe current
governmentsubsidieson child care.

4.1 Optionsfor stimulatinglabor supply

The simulationresultsare reportedin tables4-6. Table 4 reportsthe effectson the
child care market, Table 5 thoseon labor supply and Table 6 presentsthe macro
economiceffects on the goods and labor market. In all simulations,the ex-ante
budgetarycostsare 250 million guildersin 1999. Ex-postthe governmentudgetis
balancedby a changein governmeniconsumption.

411 Tax reduction
Thefirst columnin tables4-6 presentghe effectsof a reductionin the tax rate of the
first bracketof the incometax systemby 0,1 per cent. The Dutchincometax system
consistsof a generalallowanceof about8.600 guilders and three tax brackets.A
reductionin the tax rate of the first bracketlowersthe marginaltax rate of partners,
but leavesthe marginaltax rate of most breadwinneraunchangedThis is because
mostpartnershavepart-timejobs. Onthecontrary,manybreadwinnerfiavearelative
high incomeandthereforeface a marginaltax ratein the secondor third bracket.

A lower marginal tax rate inducespartnersto substituteaway from leisure to
consumptionQuantitatively,the effectis very small, however.As a result,the child
caremarketis hardly affected.Also the macro-economieffectsare negligible.

412 Increase in subsidized places supplied by local governments

In the secondcolumnthe numberof subsidizedtchild careplacessuppliedby thelocal

governmentgS, in equation(14)) is increasediy 100 per cent. The increasen the

supply of subsidizedblacesreduceshe excessdemandfor this type of places.As a

result,both the demandfor unsubsidizeglacesandblack placeswhich follow from

the restrictedsupply of subsidizedplaces,fall. Becauseof the substitutionof these
relativelyexpensiveplacesby therelativelycheapsubsidizelacestheaveragecosts
per child careplacearereducedThis effectis enforcedby afall in the price of black
places,which resultsfrom the fall in the demandfor black places.In contrast,the

price of formal placesslightly rises,becausef the increasen the sumof subsidized
and unsubsidizeglaces.Theseprice effectsalso explainsthe fall in the demandfor

subsidizedplaces:sinceblack placesbecomecheapersomepeoplewill substitutea

black placefor a subsidizedblace.This furtherreduceghe waiting list for subsidized
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Table 4 Effectsof Dfl 250 million child caresubsidieson child caremarket

simulation (1) 2) 3) 4) (5) (6) @) (8)
Parentaffee per child careplace percentagehanges

total 0 =17 -15 -14 -16 -16 6 -26
- unskilled 0 =27 -24 2 -10 -20 25 -19
- low skilled 0 -18 -17 -10 -16 -18 9 -25
- high skilled 0 -13 -12 -20 -20 -15 0 -28
subsidizedplaces 0 0 0 -39 -42 -39 0 0
- unskilled 0 1 1 -12 -42 -58 0 1
- low skilled 0 0 0 -33 -45 -44 0 1
- high skilled 0 1 1 -46 -46 -34 0 1
unsubsidizeglaces 0 2 1 -3 -4 -7 -26 -54
- unskilled 0 2 2 0 -4 -7 =27 -54
- low skilled 0 2 2 -5 -7 -7 -29 -55
- high skilled 0 2 1 -11 -11 -8 -30 -56
black places 0 -11 -10 -6 -6 -6 1 -17
Numberof child careplaces absolutechange®

total 0 4 4 9 6 4 2 12
demandsubsidizedplaces 0 -7 -6 37 35 25 2 -10
useof subsidizedblaces 0 46 42 0 -1 0 -96 -57
unsubsidizeglaces 0 -32 -29 14 13 9 97 84
black 0 -10 -9 -6 -6 -5 1 -15

1) decreasen the tax rate of the first incometax bracketby 0,1%

2) increasen the numberof child careplaceshired by the local governmentdy 100%
3) increasen subsidyrate of placeshired by firms from 20% to 44%

4) decreasen maximumparentalfee by 50%, firms are compensated

(5) decreaseén marginalparentalfee from 25%to 11,5%,firms are compensated

(6) increase in income level at which minimum parental fee applies, by 100%, firms are
compensated

(@) replacement of subsidies on child care places by a uniform tax credit of 47% of child
carecosts

(8) idem, without reductionin the employers’budgeton child careplaces

2n thousand®f full-time places
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Table 5 Effectsof Dfl 250 million child caresubsidieson labor supply

simulation 1) 2 (3) 4) (5) (6) (@) (8)

absolutechangegin thousand®f persons)

Total 1 12 11 15 16 13 1 24
-unskilled 0 2 2 1 1 2 -1 2
-low skilled 0 3 3 2 3 3 0 5
-high skilled 1 8 7 12 12 9 2 17
absolutechangeqin thousand®of labor years)
Breadwinners 0 1 1 2 1 1 0 2
-unskilled 0 0 0 0 0 0 0 0
-low skilled 0 0 0 0 0 0 0 0
-high skilled 0 0 0 1 1 0 0 2
Partners 1 6 5 11 9 4 3 15
-unskilled 0 1 1 1 1 1 0 1
-low skilled 0 1 1 2 2 1 0 3
-high skilled 1 4 4 8 6 2 3 11
Total 1 8 7 13 11 6 4 19
—unskilled 0 1 1 1 1 1 0 2
—low skilled 0 1 1 2 2 2 1 3
—high skilled 1 5 5 10 7 4 3 13

1) decreasen the tax rate of the first incometax bracketby 0,1%

2) increasen the numberof child careplaceshired by the local governmentdy 100%
3) increasen subsidyrate of placeshired by firms from 20% to 44%

4) decreasen maximumparentalfee by 50%, firms are compensated

(5) decreaseén marginalparentalfee from 25%to 11,5%,firms are compensated

(6) increase in income level at which minimum parental fee applies, by 100%, firms are
compensated

(@) replacement of subsidies on child care places by a uniform tax credit of 47% of child
carecosts

(8) idem, without reductionof the employers’budgeton child careplaces
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placesandexplainswhy especiallyunsubsidizedand not black places)showa large
fall. Especiallythe unskilled peoplebenefit,becausdor themthe differencebetween
the subsidizecthild carecostsandthe unsubsidized&ndblack carecostsis relatively
large, sincetheir parentalfee to subsidizedchild careis relatively low.

The fall in child care costs stimulateslabor supply (see Table 5). Especially
partnersareinducedto increasdabor marketparticipation.Sincemostof themopt for
a part-timejob, the increasdn labor supplyin laboryearsis lower thanthe increase
in labor supply in persons.We also see a slight increasein labor supply by
breadwinnershecauseheincreasedvailability of subsidizedthild careplacesmakes
it lessprofitableto spendone day at homein orderto take careof the childrenif the
partnerworks. Hence,someof themwill changefrom a part-timejob (of 80 percent)
to a full-time job and othersfrom a full-time job to a job which requiresoverwork.
The increasein labor supply stimulatesthe demandfor child care. However,total
demandncrease®nly slightly (Table4). Hencethereis a substantiatleadweightoss
from the substitutionfrom unsubsidizedand black placesto subsidizedplaces.

Theincreasén laborsupplystimulateshumancapitalgrowthandwagemoderation
(seeTable6). The wagemoderationis further enforcedbecausef a reductionin the
wedgegeneratedy the child carecostsandby thefall in the replacementatio. The
fall in the wedgefor workersis relatively large, becausejn contrastto the first
column, only workers profit from an additional subsidy on child care costs. The
reduction in the wage rate improves the competitivenessof Dutch companies,
stimulatingexports.Also the domesticdemandncreasessincenethouseholdncome
improves. As a result, production grows and so does (formal) employment.The
employmengrowth evenexceedghatof labor supply. Thereforeunemploymentalls
slightly. Blackemploymenis reducedmainly becaus®f thereductionin thedemand
for black places.The positive effectson employmentand value addedare so large,
thatex-postthe policy measurecauses fall in the budgetdeficit. This is reflectedby
the increasein governmeniconsumption.

4.1.3 Increase in subsidy rate of places supplied by firms
In thethird columnthe governmensubsidyon placessuppliedby firms (v in equation
(15)) is increasedrom 0,20to 0,44.The economiceffectsaremoreor lesssimilar to
thosein the secondcolumn. The simplereasonis thatin calculatingthe impulseon
v, we havetakeninto accounttheincreasen the supplyof child careplacessupplied
by firms. Hence,the rise in the supply of subsidizedplacesis equalto thatin the
secondcolumn (seeTable4).

Of coursethe resultsin the third columntypically dependon the assumptiorthat
the employers’organizationsandunionswill keepthe budgetreservedor child care
constantas a fraction of the total wage sum. If the collective partnersuse the
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Table 6 Macro-economicffectsof Dfl 250 million child caresubsidies

simulation 1) ) 3) 4 (5) (6) (@) (8)
Prices percentagehanges

Wagerate -0.03 -0.14 -0.12 -0.14 -0.13 -0.11 0.01 -0.24
Productionprice -0.03 -015 -0.13 -0.15 -0.14 -0.12 0.01 -0.26
Consumptiorprice -0.02 -0.09 -0.09 -0.09 -0.09 -0.08 0.00 -0.17
Volumes

Privateconsumption 0.09 0.20 0.18 0.24 0.22 0.17 0.12 0.38
Public consumption -0.42 0.15 0.13 0.24 0.20 0.01 -0.36 0.26
Exports 0.05 0.21 0.19 0.21 0.21 0.17  -0.01 0.38
Imports 0.04 0.12 0.11 0.14 0.13 0.10 0.04 0.21
Private production 0.06 0.25 0.23 0.28 0.26 0.20 0.04 0.46
Privateemployment 0.05 0.22 0.20 0.26 0.24 0.18 0.03 0.42
—unskilled 0.06 0.29 0.27 0.22 0.26 025 -0.06 0.44
—low skilled 0.05 0.23 0.21 0.24 0.25 0.22 0.02 0.41
—high skilled 0.04 0.21 0.19 0.27 0.24 0.16 0.05 0.42
Labor supply (pers.) 0.01 0.14 0.13 0.17 0.18 0.15 0.01 0.27
Labor supply (hours) 0.02 0.10 0.09 0.18 0.14 0.08 0.05 0.26
Black labor(hours) -0.03 -0.76 -0.68 -0.59 -0.60 -050 -0.03 -1.28
Humancapital 0.01 0.02 0.02 0.02 0.02 0.01 0.00 0.03
Ratios absolutechanges

Unemploymentate -0.02 -007 -0.07 -0.04 -0.05 -0.06 0.02 -0.09
Replacementatio 0.00 -0.14 -0.13 -0.10 -0.12 -0.11 0.04 -0.21
Averageburden -0.05 -014 -0.13 -0.11 -0.12 -0.12 0.00 -0.20
Marginal burden -0.05 -0.03 -0.03 -0.24 -0.18 -0.09 -0.19 -0.26
1) decreasen the tax rate of the first incometax bracketby 0,1%

2) increasen the numberof child careplaceshired by the local governmentdy 100%

3) increasen subsidyrate of placeshired by firms from 20% to 44%
4) decreasén maximumparentalfee by 50%, firms are compensated

(5) decreaseén marginalparentalfee from 25%to 11,5%,firms are compensated
at which minimum parental fee applies, by 100%, firms are

(6) increase in

compensated
(@) replacemenbf child caresubsidieshy a uniform tax credit of 47% of child carecosts

income level

(8) idem, without reductionin the employers’budgeton child careplaces
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additionalsubsidyto lower their budgetfor child careprovisions,this measurewill
be less effective in stimulating the supply of subsidizedplacesand, hence,will
generatea smallerimpact on labor supply. If the collective partnersuse the full
increasein the subsidyfor lowering their budgeton child care, the measureboils
downto a simple reductionin the rate of social premiumspaid by firms with more
or lesssimilar effectsto thosein the first column??

414 Reduction in maximal parental fee for subsidized places

In the fourth column the maximal parentalfee for subsidizedchild care (5, I
eqguation(6)) is reducedby 50 per cent. The resultingchangein the structureof the
parentalfeeis depictedin Figure2. Thereductionin the maximumparentalfee shifts
the segmentb-c downwardsto b;-c;. Hence,only peoplewith anincomeaboveb,
benefit.

Since the parental fee also applies to places supplied by firms, firms are
compensatedbr the lower parentalfee by anincreasen the rate of the firms’ costs
paid by the governmenin sucha way thatthe firm’s budgetfor child caredoesnot
changet3

This type of measuréhasquite a differentimpacton the marketfor child care.The
reductionin the parentalfee increasesthe demandfor subsidizedplaceswithout
changingthe supplyof theseplacesHence the excesddlemandncreasegandwaiting
lists grow. As a result,the demandfor unsubsidizecthild carerises.The demandfor
black placesfalls, however. Here there are three mechanismsat work. First, as
subsidizedplacesbecomecheaper less people prefer black placesover subsidized
places.Secondsinceunsubsidizeglacesalso becomecheaper(sincea larger share
of child carecostsis deductible) someparentswill alsosubstituteunsubsidizeghlaces
for black placesOnthe otherhand,asthewaiting list grows,alargershareof parents
will haveto reallocatetheir initial demandfor subsidizedplacesand haveto choose
betweenblack and unsubsidizedplaces. This will increasethe demandfor black
places,becauseblack placesare more competitiveto unsubsidizedplacesthan to
subsidizedlaces.The net effect of thesethreemechanismsurnsout to be negative.
Hencewe seeafall in thedemandor black places althoughlesspronouncedhanin
the secondand third columns.As a result, the price for black placesfalls. This

12 Fora description of the economic effects of an across-theboard reduction in

employers’SSC,seeGraaflandand De Mooij (1998).

13t thefirms arenot compensatetbr the reductionin thefamily contribution,the supply
of subsidizedblaceshired by firms will fall, makingthe interpretationof the simulationresults
more complex.
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Figure 2 Relationbetweenparentalfee and householdncome
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stimulateslabor supply.

Surprisingly,the laborsupplyeffectis largerthanin the secondandthird columns.
Actually, we hadexpectedt the otherway around.This expectatiorwasbasedn our
intuition that lowering the price of subsidizedplacesis not very effective in
stimulatinglabor supplyaslong asthe demandfor subsidizedplacesis restrictedby
the supplyof subsidizedlaces.This would only put an extrapressureon the waiting
list and forces some parentsto shift from subsidizedto unsubsidizedplaces.As a
consequencéheaveragecostsof child careplaceswould go up. However,in contrast
to our expectationthis effect doesnot dominatethe simulationresult. Alithough the
waiting list andthe shareof unsubsidizeglacesdo increasethe averagedeclinein
theprice of child careis still comparableo thatin the secondandthird columns.The
reasonis that enlargingthe numberof subsidizedplacesis a relatively costly way of
bringing down the averagecosts of child care, becauseit directly substitutes
subsidizeplacesfor (relatively cheap)black placesby shorteninghe waiting lists 14

14 70 further clarify this point, supposean extremeexamplein which p,, is only slightly
higherthanp, andall parentsprefersubsidizedpblacesover black placesandblack placesover
unsubsidizeglaces.In sucha case,arise in the supply of subsidizedolaceshardly generates
afall in the averagechild carecosts,whereaghe budgetarycostsare large.
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Reducingthe family costsof subsidizedand unsubsidizeglacesdoesnot resultin

sucha deadweightoss. Thatlaborsupplyincreasegvenmorethanin the secondand
third columnsis explainedby the fact thatthe reductionin the maximal parentalfee
lowers the marginalchild carecosts.This is shownby the relative largefall in the
parentalfee for high skilled workers comparedto that of unskilled workers. This
generates substitutioneffect towardslarger part-timejobs. Especiallyhigh skilled

partnerdgncreasedheirlaborsupply.Also breadwinnerdind it moreattractiveto accept
a job that requiresoverwork.

Becausef therelativelylargegrowthin labor supply,wagemoderatiorincreases.
This effectis, however,counteractedby the positiveimpactfrom the largerreduction
in themarginalburdenonwagesTheincreasen employmentandpublic consumption
are slightly higherthanin the secondandthird columns.

415 Reduction in the marginal parental fee for subsidized places

In thefifth columnthe marginalparentalfee for subsidizecchild care(a in equation
(6)) is reducedfrom 0,25 to 0,115. Figure 2 gives a graphicalillustration of this
measure As a result of the reductionin marginal parentalfee, only families with
householdincome betweena and b, benefit. Like in the fourth column, firms are
compensatedbr the lower parentalfee by anincreasen the rate of the firms’ costs
paid by the governmenin sucha way thatthe firm’s budgetfor child caredoesnot
change.

The economiceffectsof this measureare more or lessthe sameas thosein the
fourth column.Again the unskilledbenefitnot asmuchasthe othergroups,although
alittle bit morethanin thefourth column.On the otherhand,the skilled peopleprofit
notasmuch.Hence we seea lower increasdn high skilled labor supply,whereaghe
increasein unskilled andlow skilled labor supplyis slightly higher. The netimpact
on labor supplyis smaller,however,thanin the fourth column, becausea reduction
in the marginal parentalfee contributesless to a fall in marginal wedge than a
reductionin the maximal parentalfee.

4.1.6 Increase in income threshold for minimal parental fee
The sixth column presentsthe simulationresultsif the income level at which the
minimal contributionapplies(Y ,;, in equation(6)) is increasedy 100 percent.Now
the parentalfee curve shifts from a-b-ctowardsa-a;-bs-c. Hence,only parentswith
ahouseholdncomelower thanb; benefit. The budgetaryimpulseis similar to thatin
the other simulations.Again the firms are compensatedor the lower parentalfee.
As can be seenfrom Table 4, especiallythe unskilled people benefit from this
measureand seetheir parentalfee for subsidizedchild carefall. However,in labor
yearsthe growth in labor supplyis not aslarge asin the fourth andfifth columns,
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especiallyfor high skilled people For somepartnersn high skilled householdsywhose
parentafeeis equalto the maximalcontribution,it becomesprofitableto changerom
alargepart-timejob to a mediumpart-timejob, becausehe parentalfee of the latter
hasfallen (whereagshat of the large part-timejob is unchanged)As a resultof the
declinein labor supply growth, wagemoderationdecreaseandso doesemployment
growth (seeTable6).

Comparisorof thesimulationresultsin thefourth, fifth andsixth columnsindicates
that the income-dependencygf the parentalfee has a substantialmacro-economic
impact on labor supply. In order to test this finding further, we also performeda
simulationin which the marginalparentalfee ratewassetat zero(a in equation(6))
andthe minimal and maximal contribution(p,,;, andp,,,,, in equation(6)) at sucha
value that the averageparentalfee remainsconstant.This simulation generateda
declinein labor supplyof unskilledpeopleandanincreasen the laborsupplyof high
skilled. Besideghis reallocation therewasa generalpositiveimpacton labor supply,
which stemsfrom the reductionin the marginalwedge.For the unskilled people this
effect compensatethe impactof the rise in the parentalfee. On a macroeconomic
level, the total increasein labor supply was found to be equalto 4 thousandabor
years.

4.1.7 Replacing child care subsidies by a tax credit

Oneway of abolishingthe incomedependencef the parentalfee to subsidizedchild
careis to replacethe currentchild caresubsidiesby a tax creditthatis proportional
to the family child care costs. Besides the possible favorable labor market
consequenceghere might be various qualitative advantagego this policy. For
examplejt mayreducetheadministrativeburdenfor local governmentsvhosecurrent
task to organizesubsidizedchild care placesrequiresa lot of collective means.
Moreover,demandsubsidiedn the form of tax creditsmay stimulatethe competition
onthechild caremarket,becausen the currentsituationsubsidizedsuppliersof child
careareshieldedrom competitionof privatechild carecenterdoy additionalsubsidies
of local governments.

Ontheotherhand,replacingthe currentsystemby a generaktax creditfor families
that is relatedto their child care costshasthe potentialdisadvantag¢hat firms will
be lessinclined to arrangechild careprovisionsin collective agreementsindeed,if
thegovernmensubsidizeghe child carecostsof all parentghroughatax credit,there
is lessreasonfor firms to provide child careplacesfor their employeessincelabor
supply of parentswith children will not be hamperedby lack of child care
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provisions?5 To illustrate the negativeconsequencesf sucha reaction,we assume
that the child careplacessuppliedby firms are abolishedand that the moneysaved
is partly usedto lower wagecostsand partly to increasenet wages.

In the seventhcolumn,the tax creditis setequalto 47 per centof child carecosts.
In combination with the abolishmentof subsidized places supplied by local
governmentsand firms, the net budgetarycostsequal 250 million. In spite of this
additionalbudgetaryimpulse,we seethe net child carecostsrise on averagesimply
becausdirms reducetheir budgetfor child careto zero.Especiallyunskilled parents
seetheir child care costsincrease whereashigh skilled parentsexperiencea small
reductionin averagechild care costs. Although on averagethe child care costs
increasethe labor supply effect s still positive, mainly becausehe marginalchild
carecostsstronglydecreasasa resultof the abolishmenbf theincomedependence
of the parentalfee for child carecost.But, comparedo columns2-6, this increasdn
labor supplyis relatively small.

If firms do not cut backtheir child careprovisions,the resultsstronglyimprove.
This is shownin column8. In this simulationit is assumedhat the parentalfee for
placeshired by firms doesnot change.The numberof placeshired by firms falls,
however, becausethe governmentsubsidy on this kind of placesis abolished.
Furthermorejt is assumedhat the tax credit for child carecostsdoesnot apply to
parentalfeesfor placeshired by firms. Hence the ex-anteimpulseof Dfl 250 million
allows a highertax creditratefor the otherplaces,namelyof 67 per centinsteadof
47 percent.This explainsthelargerdeclinein the parentafeefor privateplaces.This
generates relativelylargesubstitutioneffectfrom blackto formal placesandinduces
alargerreductionin the black price.As aresult,child carecostsfall considerablevith
favorableeffectson labor supply and unemployment.

4.2 Abolishmentof child caresubsidies

In this sectionwe investigatethe effectivenes®f the currentchild caresubsidiesFor
this purposewe designthreeexperimentsn which the variousgovernmensubsidies
onchild carecostsaresuccessivelybolishedWe alsoinvestigatevhatwould happen

15 1t should be noted, however, that this effect might also occur if the government

substantiallyextendsthe numberof subsidizedolaces,asin the secondsimulationexperiment.
If this leadsto anexcesssupplyof subsidizedblaces firms will be temptedto reducethe child
care provisionsagreedupon in the collective bargains.Therefore,extendingthe number of
subsidizedplacesis only effective aslong aslabor supplyis restrictedby lack of good child
careprovisions.
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if the collective partnersalso decide to stop their contribution to child care
arrangementsand families would fully have to rely on the black market and
unsubsidizednarket.

The simulationresultsarepresentedn Table7. In all simulationsthe government
budgetis balancedy a changein governmentonsumptiorin suchaway thatex-post
the governmentdeficit doesnot change.

421 Subsidized places supplied by local governments

Abolishmentof thesubsidizeglacessuppliedby thelocal governmentyieldsex-ante
a reductionin governmentbutlaysby 240 million guilders(in 1999). The economic
effectsaremoreor lesscontraryto thosein the secondcolumnin Tables4-6. Thefall

in supplyof subsidizedplacesgenerates largeincreasen the averagecostsof child

care. Parentshave to substituterelatively cheap subsidizedplacesby black and
unsubsidizeglaces Moreover theadditionaldemandor blackplacegyeneratearise
in the price for black placeswhich furtherincreaseghe averagecostsfor child care.
Especiallythelow incomegroupsseetheir child carecostsincreasebecausdor them
the difference betweenthe parentalfee for subsidizedplacesand the black and
unsubsidizeatostsis largerthanfor the othergroups.

As aresult,laborsupplyof partnerdeclines Also somebreadwinnerseducetheir
labortime in orderto takecareafterthe childrenthemselvesluringthe working time
of the partner.The reductionin labor supply generatessome upward pressureon
wages.Therise in wagesis enforcedby therise in the wedgecreatedby child care
costsandtheincreasén thereplacementatio andonly slightly diminishedby therise
in the marginalwedge.Henceemploymenteclines.The crowdingout effectsare so
largethat, ex-post,governmentonsumptiorhasto bereducedn orderto balancethe
governmentbudget, becauseof a reductionin tax receiptscausedby the fall in
employmentandthe rise in unemployment.

4.2.2 Subsidy on places supplied by firms
The secondcolumnin Tables7 presentdhe cumulativeresultsif boththe subsidized
placessuppliedby the local governmentindthe subsidyon placessuppliedby firms
are abolished Now the reductionin governmentbudgetequals320 million guilders.
Comparedo the first column,the supply of subsidizedpblacesis further reduced
becausdirms mustallocatetheir budgetover lessplaces.Hence,more parentshave
to searchfor child careplacesin the black andunsubsidizedectorsraisingthe costs
per child place.This further reducedabor supply.
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Table 7 Abolishmentof child caresubsidies

simulation (1) 2) 3) 4)
Family costsper child careplace percentagehanges

Total 16 20 36 60

- unskilled 26 31 51 87

- low skilled 18 22 38 64

- high skilled 13 15 30 50
Black places 8 9 19 28
Numberof child careplaces absolutechanges

Total -4 -5 -11 -16
Use of subsidizedplaces -45 -54 -52 -96
Unsubsidizedlaces 33 40 24 54
Black 7 9 17 25
Macro economiceffects percentagehanges

Wagerate 0.12 0.15 0.29 0.46
Public consumption -0.23 -0.29 -0.56 -1.56
Privateemployment -0.21 -0.25 -0.48 -0.76
—unskilled -0.28 -0.34 -0.62 -1.00
—low skilled -0.22 -0.26 -0.49 -0.76
—high skilled -0.20 -0.24 -0.46 -0.71
Labor supply (pers.) -0.13 -0.15 -0.29 -0.47
Labor supply (hours) -0.10 -0.12 -0.24 -0.38
—breadwinners -0.03 -0.03 -0.07 -0.11
—partners -0.40 —-0.48 -0.94 -1.52
Black labor(hours) 0.62 0.74 1.56 2.34
Humancapital -0.02 -0.03 -0.04 -0.06
Ratios absolutechanges

Unemploymentate 0.07 0.09 0.15 0.23
Replacementatio 0.13 0.16 0.29 0.48
Averageburden 0.13 0.16 0.29 0.43
Marginal burden 0.02 0.03 0.12 0.12

(1) abolishmenbf subsidizedplaceshired by local governments

2) (1) plus abolishmenbf subsidieson placeshired by firms

3) (2) plus abolishmenof deductibility of child carecostsof unsubsidizeglaces
4) (3) plus abolishmenbf subsidizedplaceshired by firms
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4.2.3 Tax deduction of child care costs of unsubsidized places

Similar effects are also obtainedif, in addition, the deductibility of the difference
betweentotal child carecostsandthe parentaffee (accordingto the VWS/VNG-table)
is alsoabolishedIn combinationwith the first and secondcolumns,the ex-antethe
budgetaryrevenuesare 640 million guilders.

424 Complete abolishment of collective provisions

A final steptowardsa completeabolishmentof collective provisionsfor child care
demandand a full relianceon the private marketis madeif also the employers’
organizationsand unionswithdraw their fundsreservedor child carearrangements.
This is simulatedin the fourth column of Table 7. Once again we seea drastic
increasein the averagefamily costsfor child care, which especiallyhits the low
income groups. As a result, labor supply shows a large decline with negative
consequence®r wage formation and employment.This simulation result stresses
againthe importanceof the role of the social partnersin facilitating labor supply by
creatingfundsfor child carearrangement.

5 Sensitivity analysis

In this sectionwe analyzethe robustnesof the simulation resultsby varying the
valuesof someimportantelasticitiesfor which the empirical baseis rather weak.
Table8 and9 presentsomeselectedoutcomesof the sensitivity analysisfor a subset
of the simulationsanalyzedin section4 (namelysimulation2 and4 - 8 of section
4.1). Theupperpartin Table8 reportsthe outcomesf the baseversionof the model,
as presentedn section4. The other parts show the simulationresultsif one of the
parameter®f the modelis changed.

5.1 Wageelasticity of formal labor supply of partners

Thefirst alternativesetin Table8 showsthe outcomesdf the wageelasticity of labor
supplyof partnerds loweredfrom 1.0to 0.5. Althoughmosteconometriacesearchor

the Netherlandsindicatesa value of on averagel.0, somepapers(like Van Soest
(1995)) report a lower estimateof about0.5. An alternativeinterpretationof this

sensitivityanalysigs thatit showsthe effectsif theimpactof child carecostson labor
supplyis not fully comparableawith that of changesn wagerates.Indeed,in contrast
to our assumptionin section3.2, one could arguethat householdsview child care
costsastemporarilyandthat, given someturnovercosts,do not adaptlabor supplyas
muchin reactionto changesn child carecostsasto (permanentthangesn thewage
rate.
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Table 8 Sensitivity analysisof impactof additionalchild caresubsidies

simulation Q) (2) €)) (4) (5) (6)
Base model version

averageparentalfee® -17 -14 -16 -16 6 -26
numberof black place§ -10 -6 -6 -5 1 -15
labor supply (hours§ 0.10 0.18 014 0.08 0.05 0.26
private employmerft 0.22 026 024 0.18 0.03 0.42
public consumptiof 0.15 024 020 001 -0.36 0.26
Wage dasticity of labor supply partners 0.5 instead of 1.0

averageparentalfee® -17 -16 -17 -16 6 -26
numberof black place$ -10 -7 -7 -6 0 -16
labor supply (hours¥ 0.07 011 009 0.06 0.03 0.16
private employmerft 0.18 018 018 0.16 0.01 0.30
public consumptiof -0.01 -002 -0.01 -0.08 -044 -011
Wage elasticity unskilled, low, high skilled labor supply partners 2.0, 1.25 respectively 0.5
averageparentalfee® -17 -15 -16 -16 6 -26
numberof black place§ -10 -6 -6 -5 0 -16
labor supply (hours§ 0.09 014 012 0.08 0.03 0.21
private employmerft 0.21 022 022 0.18 0.02 0.37
public consumptiofi 0.11 013 013 002 -042 0.11
Wage elasticity of number of black places labor supply of child careis 2.0 instead of 1.0
averageparentalfeé® -15 -13 -15 -15 7 -23
numberof black placeg -13 -7 -8 -7 2 -20
labor supply (hours¥ 0.08 016 012 0.07 0.04 0.22
private employmerft 0.18 023 021 0.6 0.02 0.36
public consumptiof -0.09 009 003 -013 -037 -011

(1) increasen the numberof child careplaceshired by the local governmentsy 100%

(2) decreasén maximumparentalfee by 50%, firms are compensated

(3) decreasén marginalparentalfee from 25%to 11,5%,firms are compensated

(4) increasein incomelevel at which minimum parentalfee applies,by 100%, firms are
compensated

(5) replacemenbf subsidieson child careplacesby a uniform tax credit

(6) idem,without reductionin the employers’budgeton child careplaces

aIn percentagehanges
b In thousandf full-time places
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Table 9 Sensitivity analysisof impactof additionalchild caresubsidies

simulation

Impactof child caredemandon formal wageof child carenurses0.4 insteadof 0.2

averageparentalfee®
numberof black placeg
labor supply (hoursf*
private employmerft
public consumptioft

) () ® @ 6 ©)
=17 -11 -13 -14 8 =23
-10 -4 -5 -4 1 -15
0.10 0.16 0.14 0.09 0.04 0.25
0.22 0.23 0.22 0.18 0.02 0.41
-0.07 0.06 0.03 -0.09 -0.37 -0.16

Substitutionelasticity betweenformal and black demandof child care0.5

averageparentalfee®
numberof black placeg
labor supply (hours}
private employmerft
public consumptioft

-16 -15 -16 -16 7 -24

-7 -5 -6 -5 2 -11
0.09 0.17 0.13 0.08 0.03 0.22
0.20 0.25 0.23 0.18 0.02 0.37
0.13 0.22 0.16 -0.02 -0.39 0.22

No forward shifting of child carewedgein wages

averageparentalfee®
numberof black placeg’
labor supply (hoursf*
private employmerft
public consumptioft

-17 -14 -16 -16 6 —-26

-10 -5 -6 -5 1 -15
0.10 0.17 0.13 0.08 0.04 0.24
0.13 0.22 0.18 0.11 0.05 0.32
-0.32 0.04 -0.12 -0.40 -0.27 -0.31

Changein feedbackirom parentalfee on labor supply

averagq:)arentalfeea -17 -14 -16 -16 6 -26
numberof black pIaceQ -10 -6 -6 -5 1 -15
labor supply (hours§* 0.10 0.18 0.14 0.08 0.05 0.26
private employmerft 0.22 0.26 0.24 0.18 0.03 0.42
public consumptioft 0.15 0.24 0.20 0.01 -0.36 0.26
1) increasean the numberof child careplaceshired by the local governmentdy 100%

2) decreasén maximumparentalfee by 50%, firms are compensated
3) decreasén marginalparentalfee from 25%to 11,5%,firms are compensated

(4) increase in income level
compensated

at which minimum parental fee applies, by 100%, firms are

(5) replacemenbf subsidieson child careplacesby a uniform tax credit
(6) idem, without reductionin the employers’budgeton child careplaces

2n percentagehanges
b In thousandof full-time places
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Reducingthe wageelasticity of labor supplyof partnerscauseghe effect of child
carecostson laborsupplyto go down.In almostall simulationsthe reductionin labor
supply growth is lesspronouncedhan the reductionin the wage elasticity. This is
partly explainedby the fact that part of the total labor supply changeis causedby
changesin labor supply by breadwinners(whose wage elasticity has not been
modified).As aresultof thelower laborsupplygrowth,increasingchild caresubsidies
generatedessfavorablemacro-economi@ffects. This is illustrated by government
consumptionyhich hasto bereducedn mostsimulationsto obtainbudgetneutrality.
Finally, notethatthe changein the wageelasticityof laborsupplyof partnersdoesnot
affecttherelativeeffectivenes®f the variousalternativepoliciesof raisingchild care
subsidies.

5.2 Skill specificdifferentiationin wageelasticity of labor supply

The secondexperimentconcernamore differentiationin the labor supply elasticities
per skill type. In MIMIC it is assumedthat the wage elasticity of partnersis
independentof the householdincome. However, both Blomquist and Hansson-
Brusewitz(1990) and Blundell, Duncanand Meghir (1992,1993)find thatthe wage
elasticity of labor supply by womendeclineswith income. Although we lack such
evidencefor the Netherlandsthe relative effectivenes®f the simulationsmight well
changeif this incomedependenceould alsohold for the NetherlandsThis is tested
by increasinghe wageelasticityof unskilledandlow skilled partnersrom 1.0to 2.0
respectivelyl.25andlowering the wageelasticity of skilled partnersirom 1.0to 0.5.

As can be seenfrom Table 8, this experimenthas only a small impact on the
simulationresults.Especiallythe decreasén the maximumparentafee becomedess
effective in stimulating labor supply. However, the ranking order of the relative
effectivenes®f the variousmeasuresloesnot change.

5.3 Wageelasticity of black supplyof child care

In the third alternativesetof simulationswe performsensitivityanalysiswith respect
to the labor supplyelasticityof black care(g in equationl6). This elasticityhasbeen
increasedrom 1.0 in the baseversionto 2.0. By making black care supply more
elastic,the black price reactionsto demandshocksbecomesmaller. Therefore,f the
demandfor black placesfalls, the reductionin the black pricesis smallerthanin the
baseversion.As a result, substitutioneffectsfrom formal demandto black demand
diminish, so thatthe fall in the volume of black carerises.Also the reductionin the
averagechild care costsdiminishes.As a result, thereis lessincentiveto increase
labor supply.Quantitatively the effectivenes®f child caresubsidiedalls by 10 to 20
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percent.Therelativeeffectivenes®f thevariouspoliciesdoesnot changevery much,
however. As the macro economic consequencedecome less favorable, public
consumptiorhasto decreasén somesimulationsto obtainbudgetneutrality.Only in
the caseof thereductionin the maximalandmarginalparentafee public consumption
canstill increase.

5.4 Impactof formal child careon wageof child carepersonnel

In the first alternativesetin Table 9 we varied the impact of the volume of formal

child careon the wageof child care personnelseesection3.4). This elasticity has
beenincreasedrom 0.2 in the baseversionto 0.4. In mostsimulationsthe demand
for formal places(i.e. the sum of subsidizedand unsubsidizedplaces)increases.
Hence by makingthe supplyof formal child carelesselastic,the formal marketprice

for child care goes up. Since the parental fee for subsidizedplacesis largely

independentof the market price, labor supply is hardly affected. However, the

governmentsubsidyper placehasto increasdn orderto bridgethe gap betweenthe

higher market price and the parentalfee. This explainsthe negativeeffect on the

governmentudgetasindicatedby the fall in public consumption.

5.5 Substitutionbetweenformal and black demandfor child care

In the secondalternativesetin Table 9 the substitutionparameteiin the allocation
modelof thedemandor paidchild care(o in equationl10)is reducedrom 1.5t0 1.0.

As aresult,the own price elasticityof the demandor subsidizeglaceschangesrom

—-0.7to —-0.5, whereaghe own price elasticity of the demandfor unsubsidizeglaces
decreasedrom -1.7 to —0.9. With the decreasein the own price elasticity of

unsubsidizeglaces,the calibratedvolumein the numberof unsubsidizedcand black
places in the base year increasesrespectively decreases(and become higher
respectivelyower thanthe actualnumbergeportedin Table1). This explainswhy an
increasein the numberof subsidizedplaces,asin the first column, causesa smaller
decreasén black placesHence the decreasén black pricesis lower thanin the base
versionof the modelandsois the decreasén the averagefamily costsof child care.
As a result, the growth in labor supply is slightly reduced,althoughthe changein

simulationresultsis rathermodest.

5.6 Forwardshifting of child carecostsin wageformation

In the third alternativeset reportedin Table 9 the forward shifting effect of the
averageandmarginalwedgeof child carecostson wagecostsis setat zero.This also
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reducesheeffectivenes®f child caresubsidiesEspeciallythegrowthin employment
is reduced,since the wage reductionfrom the fall in the averagechild care costs
disappearsAs aresult,the unemploymeneffectsbecomeessfavorable,althoughin
all caseswe still seea small reductionin unemploymentcausedby the fall in the
replacementatio. The smallerreductionin unemploymentaffectsthe government
budgetin a negativeway by raising public expenditureon unemploymentbenefits.
This is shownby theimpacton public consumptionwhich becomegegativein most
simulations.

5.7 FeedbacKrom child carecostson labor supply

In the last sensitivity analysiswe investigatethe robustnes®f the simulationresults
with respecto achangen themodelstructureln particular,we changedhefeedback
from child carecoststo labor supply.In the baseversionof the model,the average
costs of child care are determinedas a weighted averageof the costs of the
unrestrictedand the restricteddemandfor black, subsidizedand unsubsidizecchild
care (seeFigure 1 and equation(5)). An interpretationof this specificationis that
parentsbasetheir labor supply decisionon the expectedchild carecostsand usethe
shareof subsidizedplacesin total formal placesasthe probability of being selected
if they prefera subsidizeglace.Anotherinterpretatiorof thebasespecificationof the
modelis thatparentshavea long termview andassumehattime spenton thewaiting
list is relatedto the shareof unsubsidizedlacesin total formal places.Hencethe
model implies that the labor supply decisionby parentsis takenbeforethey know
whethertheywill beselectedor asubsidizeclace.This assumptiorseemglausible,
becausemost married women already work before having children. Becauseof
turnovercosts,theywill havealong termview whendecidingon future labor supply
after they get children.

In the alternativemodel, it is assumedhat parentswill reconsidertheir labor
supply decisionwhen they are not selectedfor a subsidizedplace. Indeed, some
parentsmight (temporarily)reducetheir labor supplyonceit becomeslearthatthey
arenot selectedfor a subsidizedplaceand are put on the waiting list. The resulting
modelstructureis reflectedin Figure3. Comparedo (the thick lined areain) Figure
1, the alternativemodel containstwo separatdabor supply modelsinsteadof one
labor supply model. The right side picturesthe labor supply decisionif parentshave
a subsidizedplace.The left side picturesthe labor supply decisionif parentsare not
selectedor a subsidizedblaceandare put on thewaiting list. On averagethis group
will supplylesshours,becausef the higheraveragechild carecost.Aggregationover
all householdsand confrontationwith the supply of subsidizedplacesgives the
numberof parentswho belongto eachof thesegroups.
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Figure 3

Changein feedbackirom child carecostson labor supply
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Table 9 showsthat the labor supply effectsof anincreasen child caresubsidies
doesnot changeas a result of this modification of the model structure.Also in the
caseof arisein subsidypersubsidizedlace like in secondthird andfourth columns,
we obtainsimilar results.The highersubsidyper subsidizedplaceinducesadditional
demandfor subsidizedchild careby parentswith a relatively high reservationvage.
Sincethe supply of subsidizedchild caredoesnot rise, other parentswill be put on
the waiting list. Thosewith a relatively low reservatiorwagewill not reducelabor
supply and thereforeresortto unsubsidizechild care,raising the shareof this type
of child care.Apparently,the basemodel forms a good approximationof this more

subsidized child care
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complexalternativemodel.Indeed,alsoin the baseversionthe shareof unsubsidized
child careincreasestherebydiminishingthe fall in child carecosts.

Concluding this section, our sensitivity analysis indicates that most changesin
parametergeneratea smallerimpact of child care subsidieson labor supply and
employmentAs a result, the macroeconomiceffectsbecomelessfavorableand,in
somecasesgovernmentconsumptionhasto be reducedin orderto obtain ex-post
budgetneutralityfor the governmentThe changesn modelresultsare,however,not
dramatic.In all caseschild caresubsidiesemainmoreeffectivein stimulatinglabor
supply and employmentthan a generaltax reduction. Furthermore the sensitivity
analysissupportsthe robustnesof the relative effectivenessf various alternative
policies of raisingchild caresubsidies.

6 Comparison with other research

In this section we compare our results with findings of other researchers.
Unfortunately thereis a greatvarietyin estimatiornresultsof therelationshipbetween
labor supplyandchild caresubsidiesOn the onehand,therearea lot of authorswho
find that the numberof hoursworkedis ratherinsensitiveto the costsof child care.
This would imply that subsidizingchild careis not very effectivein stimulatinglabor
supply.Ontheotherhand therearealsoseveraluthorswho find a substantialmpact
of child caresubsidieson labor supply.

An exampleof a studythat highly doubtsthe effectivenes®f child caresubsidies
is Rosen(1996).In his view, the largegovernmensubsidieson child carein Sweden
(almost90 per centof child carecostsis coveredby the governmenthavereduced
the marginalprivate costsof child carebelow their true social costsand encouraged
excessiveproduction of child care at the expenseof other goods and services.
Although thesesubsidieshave stimulatedformal labor supply by women, Rosen
(1996) arguesthat this has only increasedthe total time allocatedto household
production,definedasthe sumof purchasedime andown time. Productionof other
goodshasactuallydeclinedbecausef the highertax rateto financethe subsidieson
householdoroduction.

A studyfor the Netherlandghatis ratherpessimistiabouttheimpactof child care
subsidieson labor supply is Groot and Maassernvan den Brink (1992). Basedon
micro-econometricestimates they concludethat the elasticity of the demandfor
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leisure with respectto the price of child care is close to zerol® A possible
explanationfor this resultis that the averageprice of subsidizedchild careis rather
low. The subsidyof the governmenimight reducethe impactof child carecostson

labor supply. However,they also find that thereis little connectionbetweenlabor
supplyandchild caredemandThis suggestshatchild careis neithera necessaryor
a sufficient condition for participationin the labor market. Later researchon a
differentdatabase(in MaasservandenBrink andGroot(1995), Tijdensatal (1994))
shows, however, a strongerrelationshipbetweenthe use of child care and labor
supply. A 1 per centincreasein the probability of using child care increaseghe
probability of working by 0,9 percent.Fromthis researctGrootandMaasservanden
Brink (1995)concludethatthe governmentsubsidieson child care(of 330 million in

1992)increasehe tax revenuedy 260 million asa resultof additionallabor supply.

Leibowitz etal (1992)find thatthe financial costsof child carehavetheir greatest
influenceon women’swork soon (three months)after the child’s birth, but exertno
significantimpacttwo yearsafter childbirth. They arguethatat threemonthsafterthe
child’s birth, manywomenare nearthe marginwherethe value of homeproduction
is approachingfrom above)the net marketwage.In sucha case,a small financial
gainthrougha child caretax creditinducesa considerabl@wumberof womento return
to work. By two yearsafterthe birth, mostwomenarenot atthe marginat which their
behavioris significantly affected.Many of the womennot working after two years
after the child’s birth apparentlyhavea very high value of non-markettiime or face
a very low marketwageoffer.

Another study that warnsfor small labor supply effects of subsidiesfor formal
child careis Michalopouloset al (1992). They find for the U.S. that an increasein
subsidyon child carestimulatedabor supply,but considerablyesssothanchild care
expendituresThe primary benefitof moregenerousubsidiess thatthey allow users
of informal careto shift to higher-qualitymarketcare.On a macro-economicacale,
Michalopoulosestimatethat anincreasein subsidyby 100 million dollar (5 per cent
of the total subsidy) stimulateslabor supply of married mothersby 0.2 per cent,

16 Although estimationresultsin Groot and Maasservan denBrink (1991) showa very
large negativeimpact of the price of formal child care on the use of formal child care.
However,in the samepaper the price of differentforms of formal child carehardlyinfluences
the allocationbetweerthesetypes.Theseresultsseemnot very plausibleandare,for example,
contrastedy resultsof HofferthandWissoker(1992),who find thatprice differentialsbetween
different forms of child carehavea significantimpacton the choiceof parentsFamilieswho
usecareof a giventype arethe oneswho face the lowestprice for that type, on average.
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t2’ For single mothersthe

whereasthe quality of care increasesby 0.8 per cen
impacton labor supplyis much larger, however'®

Otherstudiesindicatethat child caresubsidiesnay havea largerimpacton labor
supply.For example for SwedenGustafssorand Stafford (1992)find that child care
subsidieswill leadto anincreasein paid work, althoughthereare also deadweight
lossedrom substitutionfrom privateunsubsidizeathild careto subsidizecthild care.
Furthermore Blau and Robbins(1988) find for the U.S. that the decisionto enter
employments sensitiveto child carecosts.Theyestimateanelasticityof employment
with respecto the price of child careof —0.38.Also estimate®f Ribar(1992)reveal
thatthe costof marketchild carehasa strongnegativeeffect on the labor supply of
marriedwomen.The estimatecklasticity of hourly marketcarecostson labor supply
is —0.74. In later research(in Ribar (1995)), he finds much smaller elasticities,
however,rangingfrom —0.02to —0.08.Joshiand Davies(1993)stressthat child care
subsidiegnay not only affectlabor supplyof mothers but alsotheir hourly wage,by
conservinghumancapitalandincreasingearningsat later stagesof the mother’slife.
Taking accountof this lifetime earningseffect, theyfind thatthe additionalrevenues
from a subsidyon child carecostsmay exceedthe costsof the subsidy.Finally, for
the NetherlandsEggink et al (1990) usea micro-simulationmodelto showthat the
laborforce participationof marriedwomenwith childrenwould increasesubstantially
if adequatdree child careserviceswere available.

Discussion

On the basisof this literature,no clear picture ariseswith respectto the impact of
child caresubsidieon labor supply.However,still we candraw someconclusiondy
comparingour researchwith severalfindingsin the literaturereviewedabove.

First, on basisof the simulationresultsin Table4-6, we cancalculatethe reduced
form elasticity betweenthe averagefamily child care costsand the labor supply of
partnerswith children.For example,in the secondcolumnthe averagefamily costs
per child care placesfalls by 16 per cent. The labor supply of married women
increasedy 2.4 per cent (not reportedin the Table). This implies an elasticity of

17 also BergerandBlack (1992)find thatadditionalsubsidieson child carecostsnot only
stimulateslabor supply, but also dramaticallyraisesthe quality of care.

18 Kimmel (1995)finds that especiallythe labor supply of white lone mothersis sensitive
for child carecosts.A subsidyof 50% increasedhe participationrate of this groupfrom 30%
to 50%. If all costsare coveredby the subsidy,the participationrate evenbecomes/0%. For
blacklone motherstheseeffectsaremuchsmaller,however because¢heyrelatively makemore
useof informal child caresuppliedby relatives.
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—0.15. This value seemsto be in line with the estimatesreportedin the literature,
which rangefrom -0.02in Ribar (1995)to —0.74in Ribar (1992).In MIMIC this
estimateresultsfrom the assumptiorthat an absolutechangein the child carecosts
(per option) hasthe sameimpactas an equivalentchangein the netwage.

A secondobservationfrom the literatureis that MIMIC might overestimatehe
labor supply effect of child care subsidies,becauseit does not take accountof
endogenouncreasesdn the quality of child care.On the otherhand,this notion may
partly becapturedoy theendogenousubstitutiorbetweerformal andinformal places.
Indeed,insofar the quality of subsidizedplacesis betterthan of black places,the
MIMIC resultsseemto be consistentwith the studiesthat stressthe importanceof
quality effects.

Third, althoughthe labor supply effectsof a subsidyon child care costsseemto
be neither small nor extremelylarge in MIMIC, the macro effects are still very
favorable, becauseof the general equilibrium effects on wage formation and
employmentIn this respecbour studyseemto confirm earlierconclusionsby Tijdens
etal (1994)thatthe subsidyon child carepaysfor itself becausef anincreasen tax
revenuesstemmingfrom the rise in labor supply.On this point, our study seemsto
be in contrastwith Rosen’sanalysis.However,also Rosen(1996) notesthat larger
subsidiesare warrantedthe higherthe degreeof substitutionbetweenown and hired
labor. Indeed, this aspectexplainswhy in MIMIC subsidizingchild careis more
efficient than a generaltax reduction,becausea subsidyon child carecostsimplies
a fall in the wedgefor the group with the highestsubstitutionpossibilities.On the
otherhand,it mustalsobe stressedhat raisingthe governmensubsidyon child care
coststo 100 per cent might be ineffective, alsoin our model, becausédn that case
firms might reducetheir budget on child care provisions. The resulting rise in
governmenbutlayswill requirearisein tax rateswith negativeconsequencesn labor
supply and equilibrium unemployment.

Finally, it is notedthat the humancapital effectsarerathersmallin our analysis,
comparedwith the study of Joshiand Davies(1993). They calculatethat the lossin
humancapitalaccountdor aboutl/3 of thetotal lossin earningsdueto reducedabor
marketparticipationby womenwith children.If we comparethe simulationresultsof
laborsupplyin hourswith thoseof humancapitalin Table6, thisratio is about10 per
centfor MIMIC.

7 Conclusions
This paper analyzesthe impact of child care subsidieson labor supply and

employmentin the Netherlands.For this purpose,we use the applied general
equilibriummodelof the CPB, calledMIMIC. Theadvantagef usingMIMIC is that
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it containsa highly disaggregatetiouseholdnodeldescribingtheinteractionbetween
child care and labor supply. A model of the child care marketis included, that
describedhe currentsituationof the Dutch child caremarket,including the quantity
constraintghat hold for subsidizedchild careplaces.Also the role of informal child

careis takeninto account.The generalequilibrium contextof MIMIC furtherenables
us to analyze the impact of child care subsidies on wage formation and
unemploymentThe parametersf the modelarederivedfrom theliteratureon Dutch

econometriaesearchFor thoseparametersvhich lack a substantiaempirical base,
sensitivity analysisis performed.

In the paperwe analyzeseveraltypes of policies of increasingand decreasing
governmensubsidieson child carecosts.The simulationresultsshowthat, at a given
budgetaryimpulse,in all casesanincreasen child caresubsidieds moreeffectivein
stimulating labor supply than a generaltax reduction. An increasein child care
subsidynot only reduceghe wedgefor partnerswith children,who featurethe highest
wage elasticity of labor supply, but simultaneouslyreducesthe marginalwedge of
breadwinnersBesidesstimulating labor supply, a rise in child care subsidieshas
severapositiveside-effectsFirst, it bothlowersthereplacementatio andtheaverage
wedgeand thereforehas a negativeimpact on wages.Second,it improveshuman
capital formation by partnersand raiseslabor productivity. The macro economic
revenuesrom the increasein labor supply, employmentand humancapital are so
large, that ex-posta rise in child care subsidiesdoesnot increasethe government
deficit.

Comparingvariousalternativesof raising subsidieson child care,we find thata
rise in the numberof subsidizedplacesis lesseffectivein stimulatinglabor supply
thanadecreasé the maximalor marginalparentalfee persubsidizelace. Thefirst
typeof measurg@eneratetargerdeadweightossedecausef highersubstitutionfrom
black and unsubsidizelacesto subsidizedplaces.This tempersthe declinein the
averagechild care costsand slows down the increasein labor supply. A second
explanationis thata decreasén the maximalor marginalparentalfee per child care
placestrongly reduceghe marginalwedgecausedby the incomedependencef the
parentalfee, whereasextendingthe numberof subsidizedplaceshardly affectsthe
marginalwedge.The latter mechanisnalsoexplainswhy the effectivenes®f a lower
parentaffee diminishesif it is concentrate@t low incomefamilies. For somepartners
this makesit more profitable to changefrom a large parttime job to a smallerpart-
time job, becausedhe parentalfee of the latter hasfallen (whereasthat of the large
part-timejob hasnot beenchanged)Finally, the simulationresultsalsoshowthatan
abolishmenof all currentsubsidieson child carehasa largenegativeimpacton labor

supply.
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In the sensitivityanalysissevenalternativemodelspecificationsare consideredA
reductionin thewageelasticityof laborsupplyof partnerfrom 1.0to 0.5reduceghe
impactof child caresubsidieson labor supply by about40 per cent. The simulation
resultshardly changeif the wageelasticity of labor supply of partnersper skill type
is changedto 2.0 for unskilled, 1.25 for low skilled and 0.5 for high skilled labor.
Child caresubsidiedbecomel0 to 20 per centlesseffectiveif eithertheflexibility in
theblackmarketincrease®r if the elasticityof substitutionbetweerblackandformal
placesfalls. If the impactof formal child careon wagesof child care personneis
doubled from 0.2 to 0.4, the labor supply effects hardly differ. Finally, the
unemploymeneffectsof child carebecomelessfavorableif child carecostsarenot
shifted forward into higher wage costsin the wage bargainingmodel. In all seven
casestherelative effectivenes®f the varioustypesof increasingchild caresubsidies
does not change. However, in some caseswe obtain an opposite impact on
government consumption, indicating that child care subsidiesdo not pay for
themselves.

Comparingour resultswith estimationresultsin the literature,we find that the
reducedform elasticity of labor supplywith respectto child carecostsin MIMIC is
in line with estimatesof other researchersln the literature the value of this key
parameterangesfrom —0.02to —0.72,whereaghe MIMIC resultequals-0.15.The
humancapital effectis, however,ratherlow in MIMIC.
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Abstract”

Recently,the Dutch governmentannouncedin increasen governmentubsidiesor
child care. Advocatesof this policy claim that it is an important instrumentto
stimulatelabor marketparticipationof womenwith children.Opponentspn the other
hand, believe that raising subsidiesfor child careonly stimulatessubstitutionfrom
informal to formal child care without generatingmuch additional labor supply. In
orderto investigatethe labormarketeffectsof child caresubsidiesthis paperpresents
amodelof thechild caremarketin the NetherlandsThe modelis includedin MIMIC,
the applied general equilibrium model of CPB. Simulation results show that,
notwithstandingdeadweightiossesfrom substitutionfrom informal to official child
care,anincreasdn child caresubsidiess moreefficient in stimulatinglabor supply
than a generalreductionin the incometax rate. The explanationis that child care
subsidiesaccrueto people who feature a relatively high labor supply elasticity.
Moreover,sinceonly workersbenefitfrom child caresubsidiesthis policy lowersthe
replacementatio.
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