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Abstract
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childcare prices. The main question we ask is wdretheaper childcare can be an effective tool tw spthers’
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accessible to all mothers. The results show tread#trease in childcare prices led to a rise irherstlabours
supply. The reform seems to have affected the gi@ation decision, while working hour among working
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supply is more elastic on the extensive margim thrathe intensive margin. The results are roblostgaseveral
sensitivity checks.
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1. Introduction and background

In an international context, Norway stands out a®untry with an ambitious and generous
public family policy OECD 2009). Subsidised childeas one important part of this policy.
Through subsidised childcare the ambition is toth@e goals: to supply parents with small
children childcare of high quality at reduced cpstsd to enable parents with small children
to reconcile care and employment-related tasks.

The modern public family policy for childcare fhiies started in the mid 1970’s, with
a rapid expansion of the number of childcare sktsm 1975 till 1985 the childcare coverage
rate increased from approximately 10 per cenafiproximately 40 per cent. During the same
period the employment level of women increased idenably, from approximately 40 per
cent to approximately 73 per cent in 1985, andchirto approximately 83 per cent in 2008,
and almost on par with men (88 per cent). In aari@tional context the female labour market
participation rate is very high in Norway. Togetlhdth Denmark and Sweden Norway has
the highest female employment rate in the OECD @&sCD 2008).

The main question we ask in this paper is whetbéuced childcare costs in such an
environment —where female labour supply is alrel@idi - is an effective tool for increasing
labour supply among mothers even further. To anghierquestion we exploit exogenous
variation in the eligibility to reduced child catcests introduced by the introduction of public
policy. Historically, municipalities in Norway haveeen free to set their own prices. This
created in a large between municipality variationgrices. Partly as a consequence of the
large variation in prices and the political ambitito decrease childcare costs for all, an
important childcare reform was introduce in 200 §t. S. nr. 50). The reform had two main
objectives: to reduce childcare prices and to im®eechild care coverage. The price reform
were introduced in two steps: in April 2004 a captloe price the municipality could charge

parents was set to 2750 Norwegian kroner (NOK) pwnth for a full time slot



(approximately 340 Euro). From January 2006, theewas further reduced to 2250 NOK per
month for a full-time slot. An integrated part dietreform was that the local governments
were to improve child care coverage such thataallilies that wanted a childcare slot should
be offered one. The combined result of the reforas & fall in childcare costs and a rise in
capacity’

There is a substantial economic literature thatehawmalysed the importance of
childcare costs on female labour supply (see fangxde, Blau and Robbins 1988, Ribar
1992; Connelly 1992, Averett et al. 1997, Connaliyl Kimmel 2000, Blau and Tekin 2001,
Gelbach 2002, Blau 2003, Baker et al. 2005, Schta2806, Piketty 2005, and Lefebvre and
Merrigan 2008). Despite the large number of aredythere is considerable uncertainty about
the magnitude of the maternal employment with resfmethe price of child care (Blau 2003,
Balu and Currie 2006). Blau (2003) concludes tha¢ amportant reason for the large
difference in results is differences in methodolagyd econometric modelling. One key
problem identified in Blau (2003) is the use of kelold expenditure in day care when
analysing the importance of child care costs. Etlevugh several studies use selection
corrected models, the identification is based orluston restrictions that can be questioned.
Our “answer” to this critique is to use a naturgbe&iment approach and exploit potentially
exogenous variation in the eligibility to reducdld care costs.

Regarding studies using a natural experiment setagme recent studies are
particularly relevant. Berger and Black (1992) lgsa the impact of childcare subsidies on
the labour supply of low-income mothers in the UT&ey find that single mothers that

received subsidy were more likely to be employadsilies did not seem to have an impact

! Initially, the reform was set up in a even morebiious manner. The cap should be set to 2500 N@Klay
2004, and reduced further to 1500 NOK in 2005. Eollerage rate should be met during 2005. Pubbo@nic
constraints and dispute over the timing of capaisy versus price decrease hampered the protessidition,
the four parties that agreed on the reform wergadtof the government at the time, and the gawnent
(which was a minority government) had as its goansure a high capacity before prices were rediectte
full, and even though the capacity increased cemnalle from 2003 and onwards it did not quit reagho the
speed that was intended.



on hours worked. Baker et al. (2008) analyse tieduction of a subsidized universally-
accessible childcare in Quebec in the late 1990sothers’ labour supply. They find the
labour supply effect to be highly significant. Lbiee and Merrigan (2008) exploit the same
natural experiment in the province of Québec in &fanto analyse the impact of reduced
childcare costs on mothers’ labour supply. Theltesinow that the policy had a large impact
on labour market participation of mothers with presol children. Schlosser (2006) uses
Israeli data to analyse the impact of free pubftesphool for children aged 3 and 4 on Arab
mothers’ labour supply and fertility. Regardingdab supply she finds that as a result of the
reform Arab mothers labour supply increased shatpla study from France, Piketty (2005)
analyses the impact of parental home care allowtrcaothers giving birth to a third child
who also decide to interrupt work (full-time or pime) for up to three years. In 1994, the
programme was extended to mothers giving birthetmsd child. The results show that for a
second child born after July 1994, labour marketigpation of eligible mothers fell by
between 11 and 19 per cent. Lundin et al. (2008) auslifference-in-differences regression
matching estimator to evaluate the effect on ferteddeur supply of a childcare price reform
introduced in 2002, whereby a cap on childcare egridepending on family type. The
analyses show no effect of the reduced childcacegion labour supply, something which is
interpreted as a suggesting that in a well develap® highly subsidised childcare system,
further reductions seem to have a insignificantaotp Finally, Havnhes and Mogstad (2009)
use Norwegian data and analyse the impact of & lexpansion in child care coverage in
Norway in the 1970’s on maternal employment of recshThe group under study is mothers
of children aged 3 to 6. Using a difference-in-glifnces approach they find no effect of the
increased capacity on maternal employment. Thdtsesuggest that the new subsidized child

care crowds out informal child care arrangements.



We contribute to this literature in several wayisstfy, we procure further evidence on
the relationship between childcare costs and lalsupply exploiting a unique natural
experiment generated from a public family reformakirenables to identify the impact of the
reform. Secondly, we use high quality panel regidega with consistent information across a
set of different data sets expected to increasedleility of results. The panel data covers
several years enabling us to perform tests foriblasdifferent pre-reform trends. A test that
Meyer (1995) stresses as a very important onerdijhiwe present evidence from a labour
market environment where the labour market padioim rate of women is already very high
and for that reason believed to be more difficolinfluence. Even though European evidence
on the impact of childcare costs exists, the fisldtill dominated by studies from US and
Canada. More studies from European countries ctearsed by a different institutional and
family policy set up is needed. Together with Sereénd Denmark Norway rank on top
among the OECD countries (OECD 2008). A questionask in this paper is whether
reduced childcare costs in such an environmenbeaan effective tool to spur female labour
supply even higher. Finally, we use a triple défere DDD approach, which is very suitable
when evaluating the effects of reform in countngsere most reforms are nation wide as
equally accessible for all.

Our econometric results support the hypothesisréhiced prices of child care slots
has a positive impact on mothers’ labour supply,nesasured by their labour market
participation. The size of the effect is in thegarof 3-4 percentage points, or approximately
5 per cent. We find only small effects on hours keak; given participation. This result is in
line with results suggesting that that stimulatewpnomic incentives through reduced child
care prices is more effective on the intensive inaigee e.g. Berger and Black 1992).

Prior to the reform Kornstad and Thoresen (2008dua micro based simulation

model and predicted that the reform would leadrtanarease in mothers’ labour supply of



approximately 8 per cent. We present results dnaton the lower bound of this prediction.
There are at least two possible explanations ®dtgcrepancy: First, our study is based on
realised choices, rather than expected choicesonig; the prediction in Kornstad and
Thoresen (2007) are based on the initial proclaimpetitical reform which involved a
maximum price of 1500 NOK and full coverage by 200&% a much more ambitious reform
The paper proceeds as follows. The next sectionasm a presentation of public
childcare policy in Norway in general, and the dbdre policy in particular. Section 3
presents the data, the sample and the variable$io®el presents the methods and the

identification strategy. Section 5 presents theltesand section 6 concludes.

2. Publicly provided child care and thereform

2.1 The reform
Norway has a tradition of having rather generousilfa policy programmes. Long paid
parental leaves and subsidised child care fadliaee two important examples of such
generosity. Since 1993, all working parents in Neyware entitled to 52 weeks’ parental leave
with 80 per cent wage compensation (alternativ@ywéeks with full compensation). To be
entitled to parental leave the mother has to haveked at least 6 of the last 10 months. To
increase the involvement of fathers in househokpaasibilities, an amendment in 1993
entitled four weeks’ of the parental leave exclagivfor the fathers. These weeks are not
transferable to the mother which means that theyaet if the father does not use them.
Common for most of the family programmes is thagyttaim to improve work
incentives for parents (see e.g. Rgnsen and Sandsi®96). The generous parental leave
schemes have, for instance, payments tied to prsveonployment and guarantee return to
your old job after the leave. Such a system givasig women incentives to start their labour

market career before giving birth and startingraila This, in turn, may give them a stronger



attachment to the labour market and a specificgob, ease their later re-entry into the labour
market.

Child day-care centres in Norway are publicly avately owned. As long as they are
publicly approved, however, both types receive puslibsidies. Roughly 50 per cent of the
market consists of private day-care centres. Tls¢saaf a publicly approved day-care centre
are shared between the state, the municipalitytl@garents. Historically, subsidised child
care has been rationed in Norway, mainly due toneeuc shortfalls in the local
municipalities. However, the coverage rate hasea®ed considerably during the last two
decades, with a remarkable lift after the shifth@ millennium. The increase in the coverage
rate together with the reduction in childcare piegre the main goals of the so-called “Child
day-care centre agreement (“Barnehageforliket"thed in spring 2003, by broad political
consensus (Innst. S. nr. 50200-2003). The ideathasneither private economic conditions
nor lack of day-care slots should prevent familiesm using formal child care, hence
increasing the families’ freedom of choice regagdthild care mode.

Regarding reduced childcare prices the first ca@#80 NOK (approximately 340
Euro) per month for a full time slot was set in A@004. From January 2006, the cap was
further adjusted to 2250 NOK per month for a fulhé slot. Parallel to these reductions in
day-care prices there was a large increase indpaocity of day-care slots. This was due to
the second part of the reform which imposed all iwipalities to offer day-care slots to all
parents with children in age range 1-5 that wateel Figure 2.1 shows the development in

coverage rate for 1-2 years olds and 3-5 yearioltise period 1999-2007.



Figure 2.1. Fraction of children attending publiglyovided childcare
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As figure 2.1 shows the share of children attendinglicly subsidized day-care centres has
increased steadily since 2001. Even though therageerate has not increased as rapidly as
initially intended (the proclaimed goal was fulMesage by 2005), when the cap of 2250 was
set in 2006 the coverage rate was increasing froralr@ady high level, particularly for age
group 3-5 years old.

From Statistics Norway, information is available the development in the price of
full-time day-care slots in 109 of the 439 Norweagraunicipalities in the period 2003-2006.
The sample is drawn so as to capture the dives$itgunicipalities. The system in Norway is
such that municipalities are free to vary day-qanees according to the income level of the

household. The municipalities operated with thmesome brackets: 250.000, 375.000, and

2 Coverage rate is the share of children in a gage with a slot in a day-care centre, and thifiésstandard
measure of childcare coverage. However, it saysimgtabout the number of children who actually dedhand

are offered a slot. Waiting lists give a good imdicen of how much supply meets demand. A domestidyaes
by Asplan Viak (2006) shows that by September 2@08 per cent of all children in age group 1-5 aapbut

were not offered a slot in a day-care centre, atlwii1 per cent were less than 1 year old, 67 et were in

age group 1-2 years old and the remaining 22 pet \were 3 years old or older. The survey showsearc
relationship between the size of the municipalitd ¢he share of children in a waiting list, suchttthe bigger
the municipality the more children not receivingddfer.



500.000 or more. Figure 2.2 shows the distributibmonthly child day-care prices for a full-

time slot in 2003, 2004, 2005, and 2006 for a hbakkwith 375.000 NOK in yearly income.

Figure 2.2. Distribution of monthly child day-cacests

2003
2004
20
60
18
16 50
14
= 12| 40 -
= -
g o
S 10 4 o 30 4
5 o
. g g
6 - 20
4 10 1
2 i
M O I O O 1 0O < O M 1w O O Q 1 Q Q Q ) H Q
N © 9 O M N O dJ K © 0 O © Q° 0¥ A0 QO W & QO A A D A0
SRILEJIIRETIRE & DS i VS i S
Monthly childcare cost Monthly childcare cost
2005 2006
80 90
70 80
60 70 i
_ 60 -
c = |
8 w0 § 50
[5} o 40
o 30 o
30 -
20
20
10 10 a
0 O .
2000 2200 2275 2330 2410 2450 2507 2700 810 1575 1766 2050 2110 2275
Monthly childcare cost Monthly childcare cost

Figure 2.2 shows that prior to both reforms thees wore variation in the price of day-care

slots across municipalities. After the introductioh the maximum price (MP) guarantee



however, the vast majority of municipalities chelse cap as their monthly price. In 2006, 85
per cent of the sample communities chose the 225K bap.

Figure 2.3 shows the change from one year to tléinghe average monthly price
for a full-time day-care slot.. We present the g®afor all three income brackets; 250.000;

375.000, and 500.000.

Figure 2.3. Mean monthly change in day-care costsvben pair of years. In Norwegian
kroner
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As figure 2.3.clearly shows it is mainly the 20@arm that has resulted in any significant
price reduction. Between 2005 and 2006 the avepage reduction is between 400 and 500
NOK per month. Measured relative to the averageepim 2005 this equals a reduction of
approximately 20 per cent.

Figure 2.4 shows the distribution of the pricergf@between the same pair of years as
in figure 2.3 for income bracket 375.000 NOK. Betwe2003 and 2004 there is a greater
dispersion in the distribution of price changes pared to the change from 2005 to 2006: 70
per cent of households in the 375.000 income btaeimerienced a reduction in day-care cost

of 500 NOK, which was the sum necessary to reagméw cap of 2250 NOK in 2006.
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Figure 2.4. Distribution of the price change in nidg
2006. Income bracket 375.000 NOK
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2.2. Work incentives and the MP-reform

To motivate the empirical analyses we can illustrihie impact of the reform on mothers’

labour supply within a simple neoclassical moddabbur supply (see for instance Blau 2003

for a more elaborate presentation). We assumetligaimother is the caretaker, and that

childcare is homogenous in quality. Childcare carbbught at a market price p NOK (which

the mother takes as given) per hour of care péd.ciWhile the mother works she cannot care

11




for the child, so one hours of work implies one hotichildcare (we assume that there is no
informal childcare available). According to staraifiteories of labour supply, the mother will
adjust her labour supply such that she maximisesvétue of consumption (C) and leisure
(L), that is U(C, L), subject to a budget consttairhe budget constraint is: c=I=y+(w-p)h,
where c is consumption expenditure other than chilel | is income net of childcare
expenditure, y is honwage income, w is hourly wage) h is hours of work. The childcare
cost p reduces the net wage by (w-p). The childcasts make the slope of the budget line
less steep, compared to a situation where childeasefree (w). This is illustrated in Figure

2.5.

Figure 2.5 Childcare prices and labour supply

When childcare prices are high this will increalse thance that the net wage is below the
reservation wage, and the mother will not suppalbur, as shown in Figure 2.5. If a linear
childcare subsidy (s) is introduced, net wagesgseiased to (w-p+s). This makes the budget

line steeper compared to the situation without islibs. In Figure 2.5 the subsidy would be

12



large enough to induce the mother to enter theulaloarket, illustrated by the dotted

indifference curve. For mothers initially not wangji, reduced childcare costs will only have a
substitution effect, pushing in the direction oflier labour supply. For initially working

mothers, reduced childcare will have an ambiguoysact on labour supply, as it creates a
substitution and income effect, and the incomeceff@es in the direction of reduced labour
supply. In the empirical analyses we distinguigiween effects on the extensive margin
(participation/no participation) and the intensiwargin (working days given participation).

Most systems for childcare subsidies are not liresrn the stylised example above. In
Norway and in most countries the subsidy is deangasith income. As a consequence we
will get kinks in the budget constraint. This wilbt however change the general result that

cheaper childcare should increase the economiativesto participate in the labour market.

3. Data and sample

The data set used is gathered from several diffesgisters, collected by Statistics Norway.
The starting point is a public demographic registéh information on all children born for
year to year, as well as information on the mothed the father. The data set contains
detailed information on the child’s mother regagdiapells of employment, non-labour
income, work experience, education, place of regidethe presence of older children in the
family, marital status and age. If the mother igned we have information on the husband as
regards income, age, and educational attainmented¥er, since our main goal is to analyse
the effect of reduced child day-care prices ansl teform occurred parallel to improved day-
care coverage to isolate the price effect it isangmt to include information on child day-
care coverage in the municipality. Therefore, welude information on child day-care

coverage rates for both 1-2 year old and for 34 wéd children.
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Education is measured by four dummy variables: mdsory school, secondary
school, university/college degree low level, andversity/college degree high level. Non-
labour income is measured by capital income. Wapgegence is measured by the number of
years with income above the minimum social seculeigl. Place of residence is measured by
a dummy variable that takes the value of 1 if thethrar lives in Oslo (the capitol) and 0
otherwise. The presence of older children is meakby two variables: number of children
under 6 years, and number of children less thayeais.

Our two measures of labour supply are a binarysonesof labour market participation
and a continuous measure of working daybour market participations a dummy variable,
measuring whether the mother was registered as naplogee during the period of
observation.Working daysis a continuous variable measuring the number uliftime
equivalent working days during the same observagenod. By full-time equivalent we
mean that we weight the number of working days \witbrmation on working timé. Both
variables are taken from The Register for Employmrd Employees, administered by the
National Insurance Administration.

Our four cohorts of mothers are those with chitddb®rn in 1995, 1999, 2001, and
2005. The reason will become clear in the nexti@ectvhere the methodology is described.
The analyses are restricted to mothers who wenedegt 20 and 45 years of age in the year
they became mothers. Furthermore the sample isctestto mothers who gave birth to their
youngestchild in these years. For all cohorts of moth&rs,have panel information for the
whole period of observation. This is taken advaataign the analyses by requiring that, to be
included in the analyses, all mothers must be ptaséoth the pre- and post-year periods. In

the analyses of working days, we additionally reguhat all mothers included must be

% There are three categories of working time: i)aie (30 hours or more per week), ii) Long sharte (15-30
hours per week), and iii) Short part-time (lessth& hours per week). If a worker works full tinsbe gets
weight 1, if she works long part-time she gets WweRy3, and if she works short part-time she gedgiat 1/3.
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present with positive working hours in both the-pmad post-year periods. By utilising the
repeated observation structure of the panel datareduce problems related to composition

effects, potentially present in repeated crossi@exisamples.

4. Methodological approach

The aim of the empirical analysis is to measureefifiect of the maximum price (MP)-reform
by identifying changes in labour supply for motheffected by the reform, and to compare
the change in labour supply with the change in lasupply of mothers not affected by the
reform.

Since the cap on child day-care prices was madesaible nation-wide to all parents
with children of the same age we do not have arabtemparison group. Our strategy in this
article is the following: We start by comparing tbleange in labour supply from 2002 and
2003 to 2006 and 2007 for mothers who gave birt0@5 (MP-eligible mothers). We choose
to use a two year prior window and two year postdoiv. We compare this change with the
change in labour supply from the two year windov®4@nd 2000 to the two year window
2002 and 2003 for mothers who gave birth in 200btlyrs not eligible for MP). This
implies that we are comparing the change in lalsopply from a before to an after-period for
similar mothers (mothers with children of the saage) in different time periods. This is a
version of the standard difference-in-differend@B) approach.

However, if some contemporaneous macroeconomic kshoccurred during the
period of the introduction of the MP-reform thafeated mothers with small children -
independent of the introduction of the MP-refornthe DD-estimate will yield biased
estimates for the effects of the MP-reform on labsupply. To deal with this problem we
compare the change in labour supply for the motpeesented above with the change in

labour supply for the same two periods for motheith older children, who are not eligible

15



for MP-guarantee. This latter group consists of e giving birth in 1999 and 1995. If
some macroeconomic shock occurred at the sameantiee introduction of the MP-reform,
we assume this to affect mothers with older chiidie the same manner as mothers with
younger children.

This approach takes into account that the MP-refoas we evaluate it, creates
variation along three dimensions, (1) between nretlath children of different ages, (2)
between pre- and post-periods, and (3) betweerogemwith MP-guarantee and periods
without MP-guarantee. The identification assumptidthis DDD-estimator is that there is no
contemporaneous shock that affects the relativeoou of the treatment group (mothers with
young children relative to mothers with older cheld) in the same treatment period as the
introduction the MP-reform.

The DDD approach may be illustrated as follows:

_ T T birth in 2005 T T birth in 2001
DDD = {(Y "2007_2006 = Y ' 2004_2003) %"*""" " = (Y "2003 2002 = Y " 2000 _1099) #"¢P Y (D)

DD
gavebirth in 1999 __ (Y C

gave birth in 1995}

c c c
—{(Y ~2007_2006 = Y ~2004_2003) 2003 2002 = Y ~2000_1999)

DD

The first bracket shows DD-estimates for motherh woung children, called theeatment
group. First, (Y 2007 2006 = Y T 2004 2003) %™ " 2995 measures the change in labour supply of MP-
eligible mothers with young children from 2002 aB@d03 to 2006 and 2007. Similarly,
(Y "2003 2002 = Y " 2000_1009) 9™ " 291 measures the change in labour supply of motherts
eligible for MP, having had young children in 200lhe difference between these two
components is the DD-estimate.

To control for calendar effects we run the samerase in the same period for
mothers with older children. The second bracketsgmés DD-estimates for mothers with

older children, called theontrol group First, (Y ©2007 2006 — Y 2004 2005) %™ " 1999 measures
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the change in labour supply from the period 20082t 2006-2005 of mothers with older
children from 1999. Finally(Y 2003 2002 — Y “2000 1099) """ " *** measures the change in labour

supply of mothers with older children from the preriod 1999-2000 to 2002-2003. The
difference between these two components gives eisé¢bond DD-estimate. The difference
between the two DD-estimates gives us the DDD-ed8mThe hypothesis that the MP-
reform has increased labour supply is a test oftdrethe DDD-estimate in equation (1) is
positive. In our context, running a familiar DDHesation would mean leaving out the effect
of contemporaneous macroeconomic shocks, i.e.lgamit the contribution from the second
bracket in (1).

The world is not a laboratory; it is difficult toanfl a complete clean experimental
environment. In our case the cleanness of the empat is potentially disturbed by the
smaller “pre-reform”. The DDD-set up in equatiod 2ontains year 2004 as one of the pre-
periods. Mothers with MP-eligible children this yeaill be treated by the first round of the
reform. Even though the 2004-part of the reform &aminor impact on prices (see Figure 2.2
which showed that it is mostly the 2006 reform timatters) we check for the severity of this
matter by doing two exercises; first, we carry auDDD-analysis separately for mothers
giving birth to their firstborn child. Doing thiseveave out mothers that are affected by the
2004 part of the reform. Secondly, we look for eiéinces in pre trends in labour market
participation rates between treatment and controlgs. We return to the results from this
exercise in the result section.

Treatment and control groups may differ systembyicaith respect to important
labour supply determinants such as education, @gee of residence, the presence of other
children in the household and marital status. Qleskdifferences in outcomes may therefore
reflect differences between the treatment and obgtoup rather than a treatment effect. To

deal with this problem, we run a regression adgu§tBD:
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ikt =a, + 0,2y, taMP +a,POST, +a;TREAT,
+0(MP, XPOST,)
+0d,(MP, XTREAT,) -
+ 0, (POST, XTREAT, )
+0,4(MP, XTREAT, XPOST, ) + &,

where i indexes individuals, t indexes time (1 tegfand O = before), k indexes group of
mothers (1 if mother of young children, and O iftheer of older children), and j indexes MP-
status (1 if the period is between 2003 and 200f7th& period is 1999-2003), Z is a vector of
variables affecting labour supply, containing indual as well as regional variables. It is
important to notice that variables related to dageccoverage are municipality specific and
that we have distinct variables for day-care ctistd-2 and for 3-5 year old children. MP is a
dummy variable that assumes the value 1 if theodes the maximum-price period (2003-
2007), and 0 if it is not the maximum-price perid®99-2003). POST is a dummy variable
that takes the value 1 if the years are 2006 add 2or the MP-group) or 2002-2003 (for the
non-MP-group), and O if the year is 2003-2004 {fer MP-group) or 1999-2000 (for the non-
MP group). TREAT is a dummy variable that assunmesvalue 1 if the mother has small
children (born in 2005 and 2001) and O if the mothas older children (born in 1999 and
1995).

The interpretation of the coefficients are as f@lo a,controls for effects of the MP
perioda,controls for changes in labour market participatmgtween the before and after
perioda. controls for effects of the treatment group (mahewith young
children)ascontrols for changes from the before to the afeniga in the MP periodga,
controls for characteristics of the treatment grompthe MP period, andrgcontrols for
changes between the before and after period fotréfament group. Finallyg,— theDDD

estimator -measures the impact of the interaction term betvi¥e, POST andTREAT This
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coefficient measures all variation in labour margatticipation for the MP group relative to
the non-MP group, for mothers with young childréregtment group), relative to mothers
with older children (control group), between thédne and after period.

When testing for the presence of second-order antemns, it is important to also
include first-order interactions. If this is notrag the second-order interaction effect will be
confounded with the omitted first-order interac8piand this will most likely lead to biased

estimates. The key identifying assumption is Hjat, | MPXTREATXPOJ]=0. This

means that there is no correlation between the &grmm measuring unobservable individual-
transitory shocks and the variables measuring tieeteof the MP reform. In other words it
means that the error term is assumed to be indepénd the group indicators measuring the
effects of the MP reform.

The identifying assumption implies that there apecontemporary shocks that affect
the relative outcome of the treatment group (mathdth young children relative to mothers
with older children) in the same treatment perigdtize introduction of the MP cap. The
identifying assumption will be violated if the clggnin labour market participation between
treated and controls evolves differently betweemope with and without MP — independent
of the introduction of the MP reform.

In general, there are two important assumptionsrthest be fulfilled when using DD
and DDD (Blundell and Macurdy 1999). The first gt time effects in equations (1) and (2)
must be common across treated and controls. Trendeassumption is that the composition
of both treated and controls must remain stablerbedind after the policy change (Blundell
and Macurdy 1999). In the next section we presemtesresults from simple exercises trying

to shed light on these matters.
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A DD approach

The DDD approach as shown above is the main meltbhgidal approach we use in this
paper. However, to further look into the impacttlbé MP-reform on labour supply and to
include mothers with somewhat older children in theatment group we supplement the

DDD analyses with two DD-analyses. First, we estethe following DD regression model:

Yt =B, +B,Z,, +B,POST +B.TREAT, +B;(POSTXTREAT,) +u,, ©)
where i indexes individuals, t indexes time, anddexes group of mothers, Z is a vector of
variables affecting labour supply, containing indual and child day-care related
characteristics as well as regional variables3)lPOST is a dummy variable taking the value
1 if the year is 2007 (post MP-period) and O if ylear is 2005 (Pre MP-period). TREAT is a
dummy variable taking the value 1 if the mother N#&-eligible children (age 1-5), and O if
the mother does not have MP-eligible children (ge8rs). The interaction term between these
two variables measures the change in labour supgtlyeen the treatment and control group

from the pre to the post period. This gives us EHe-coefficient 3,. The identification
criterion in (3) is thaE[u,, |TREATXPOST = 0 This means that there is no correlation

between the error term measuring unobservableithgal-transitory shocks and the variables
measuring the effect of the MP reform. The idecdifion criterion implies that there is no
contemporaneous economic shock arising at the seneeas the introduction of the MP-

reform that affects the treatment and control grddigrently.

A regional DD approach
Finally, we utilize the information on development childcare prices over time between
communities as reported in Figure 2.2-2.4. Thermftion on childcare prices is limited to a

sample of communities, and the between communitiatian in the development in childcare
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prices are modest. However, some municipalitiehaduced prices more than others as a
consequence of the reform. We use the geographarétion to construct treatment and

control municipality. We estimate the following edjon:

Y =\ +A,Z, +A,POST +A, TREAT, +A (POSTXTREAT, ) +V, 4

where i indexes individuals, t indexes time, anthdtexes type of municipalities (1 if the

municipality has reduced prices a lot, O otherwigeis a vector of variables affecting labour
supply, containing individual and child day-cardéated characteristics as well as regional
variables. We define municipalities that have redumonthly prices child day-care slots
considerably as thizeatmentgroup (TREAT). Thecontrol groupis municipalities that have

reduced the price by less than the treatment gréspin (3) POST is a dummy variable

taking the value 1 if the year is 2007 and O if yfear is 2005. The DD-coefficient s, .

Since there are no clear distinction between treatmand control municipalities the
distinction must be made on some subjective cura#. Municipalities that have reduced
monthly prices child day-care slots by 500 NOK arenare defined as the treatment group.
The control group is municipalities that have reztlithe price by less than 500 NOK The
sample of mothers is now confined to those withdcen 1-5 years old, i.e., only MP eligible

mothers are included. The identification criterion(4) is thag[v,, | TREATXPOST = Q

This means that there is no correlation betweenetiier term measuring unobservable
individual-transitory shocks and the variables meag the effect of the MP reform. The
identification criterion implies that there is nontemporaneous economic shock arising at the
same time as the introduction of the MP-reform th#ects the treatment and control

municipalities differently.
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5. Results

This section presents the results. Section 5.1€br8ains all the results from the DDD
approach, as shown in equation (1) and (2), wieitdien 5.4 contains the results from the DD

approach, as shown in equation (3) and (4).

5.1. Descriptiveresults
Table 5.1 presents descriptive statistics for war groups: théreatment groupconsisting of
mothers with young children, and ttentrol group consisting of mothers with older

children. For both groups, the mean values arentéioen the “pre” years.

Table 5.1. Descriptive statistics. Treatment andtic group. Mean values. Mean values are
taken from the “before”- years

Treatment group Control group
Mothers with young children Mothers with older children
Birth year Birth year Birth year Birth year
(observation (observation (observation (observation
year) year) year) year)
Variables 2005 2001 1999 1995
(2003) (1999) (2003) (1999)
Work Experience 7.463 7.119 12.761 12.252
Compulsory school 0.186 0.217 0.218 0.281
Secondary education 0.350 0.409 0.436 0.430
University/college — low level 0.345 0.303 0.277 236
University/college — high level 0.074 0.058 0.053 .03y
Unknown education 0.045 0.012 0.015 0.016
Married 0.392 0.401 0.611 0.635
Divorced 0.049 0.050 0.109 0.109
Child care coverage rate 1-2 years 44.201 37.430 3.630 37.074
Child care coverage rate 3-5 years 85.158 78.717 .0485 78.601
Number of children under 6 years 0.653 0.656 0.805 0.801
Number of children under 11years 0.873 0.889 1.145 1.133
Capitol (Oslo) 0.156 0.138 0.096 0.097
Capital income 8280.60 5468.170 9116.780 5760.140
Unemployment rate municipality 3.269 2.116 3.208 119,
N 40340 41492 27546 27134

The length of work experience is naturally longeroag the control group (parents of older
children are older themselves), but there is Iiégiation within each group. The fraction

having less than a university or college degresormewhat lower for “newer” mothers, i.e.,
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for mothers of 2005 in the MP period and for moshfieom 1999 in the not-MP period. The
share married is lower among mothers in the treatrgeup. Again, this is of course mainly
due to them being younger.

Table 5.2 presents DDD-estimates of the effectstbé MP guarantee on labour
supply, based on the set-up presented in equafipn l(abour supply is measured by
participation rates (top half) and working dayst{om half). Each cell contains the mean

level for the group specified, along with standamncbrs.

Table 5.2. DDD-estimates. Labour market participatand working days

Participation rates
Treatment group
Mothers with young children

Birth year Evaluation Pre Post Change DD-estimate
period

2005 2003_2004- 0.851 0.811 -0.040
2006_2007 (0.001) (0.001) (0.002)

2001 1999 _2000- 0.854 0.757 -0.097 0.057
2002_2003 (0.001) (0.001) (0.002) (0.003)

Control group
Mothers with older children

Birth year Evaluation Pre Post Change DD-estimate
period

1999 2003_2004- 0.790 0.821 0.031
2006_2007 (0.002) (0.002) (0.002)

1995 1999 2000- 0.797 0.814 0.017 0.014
2002_2003 (0.002) (0.002) (0.002) (0.003)

DDD-estimate 0.043

Working days
Treatment group
Mothers with young children

Birth year Evaluation Pre Post Change DD-estimate
period

2005 2003_2004- 504.847 455.693 -49.154
2006_2007 (1.288) (1.255) (1.798)

2001 1999 _2000- 499.766 429.150 -70.616 21.462
2002_2003 (1.323) (1.328) (1.874) (2.590)

Control group
Mothers with older children

Birth year Evaluation Pre Post Change DD-estimate
period

1999 2003_2004- 505.343 554.469 49.126
2006_2007 (1.572) (1.469) (2.150)

1995 1999 2000- 491.241 526.647 35.406 13.72
2002_2003 (1.598) (1.535) (2..215) (3.081)

DDD-estimate 7.742

(4,035)

Note: Mean values and standard errors in parerghese
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First, we look at the DDD estimate fibre participation rateWe commence by looking at the
change in labour market participation for the tmeatt group (mothers with young children).
For MP-eligible mothers the average participatiate declines from 85.1 per cent to 81.1 per
cent from the pre- to the post-birth period — ardase of 4 percentage points. For mothers not
eligible for MP, the comparable change is a deabih®vice that size, equal to 9.7 percentage
points. The difference between these two valueshés DD estimate, equal to 5.7 and
statistically significant.

To control for trend difference we run the samereise for the control group and
reveal a DD estimate of 1.4 percentage points. efbe, the positive development in labour
market participation is positive but much smallar mothers with older children, not eligible
for the MP-guarantee. The difference between the B estimates gives us the DDD
estimate, equal to 4.3 percentage points (5.7-ard, statistically significant. Therefore, the
DDD exercise suggests that the MP reform has iseatéhe labour supply by 4.3 percentage
points. Compared to mean level of labour marketippation rate in the pre period for the
treatment group in the MP-period, this representmerease of approximately 5 per cent.

The lower half of the table presents estimatestlier continuous measure that is
working days We confine the exercise to workers registerech veit positive amount of
working days in both pre and post-period. Therefave estimate whether the MP has
changed working hours for mothers already presetite labour market. In short, the results
show that there is a positive, small and only digaint at 10 per cent effect of MP on labour
supply for working mothers. The DDD estimate is ado approximately 8 days. Measured
relative to the mean number of working days for titeatment group in the MP-period, this
corresponds to a one per cent reduction. . Togetherresults in Table 5.2 suggest that the
MP reform has had a positive effect on the paritgm decision, but it has not affected the

labour supply for mothers already working. Thessults are in line with previous studies
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reporting higher labour supply elasticities on #ensive margin than in the intensive
margin (see e.g. Berger and Black 1992).

In equation 2.2 in section 2 we presented anradtere DDD-estimate removing 2004
as one of the pre-period years. We have run the sxercise as in Table 5.2 with this set-up.
The results do not change in any significant wag\flts available upon request). Therefore,
in the rest of the paper we proceed with the smpatibn in equation 2.1 and the

correspondingly regression equation 2.3, to whielmaw turn.

5.2. Regression results

For the participation variable we estimate a linpabability version of equation (3)We
have also estimated the models with a probit marirtikelihood procedure. Since the results
were qualitatively the same, we choose to useitiead probability model. We estimate two
models: the first model includes the key explanat@riables only. In the second model we

add all the control variables. The results aregmesl in Table 5.3.

* As Angrist (2001) has noted, even if the dependarigble is limited dependent, the problem of ehus
inference for these type of variables is not déférfrom causal inference with continuous variables
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Table 5.3. DDD regression results. Binary measuré duration measure

Binary measure

Duration measure

Without With Without With
controls controls controls controls

Coeff St.error Coeff St.error Coeff St.error Coeff  St.error
Treat 0.056*** 0.003 0.116**+* 0.003 8.535**  2.036 47.714%* 2.021
Post 0.017** 0.003 -0.001 0.003 35.406**  2.223 16.722*** 2.152
MP -0.007*** 0.003 -0.017%** 0.003 14.102%* 2,212 5.820*** 2.203
TreatxPost -0.114%** 0.004 -0.145%** 0.004 -106.032 2.880 -127.156%*** 2.732
TreatxMP 0.005 0.004 0.009*** 0.004 -9.031*** 2.862 -10.363*** 2.687
PostxMP 0.014*** 0.005 -0.002 0.005 13.720** 3.129 4.000 3.107
DDD 0.042** 0.006 0.041%+* 0.006 7.753* 4.048 6.30 3.796
Work experience 0.044*** 0.000 26.506***  0.296
Work experience sq -0.001*** 0.000 -0.649** 0.011
Secondary education 0.065*** 0.002 28.299*** 1.400
University/college — low level 0.130*** 0.002 B6RL7*** 1.491
University/college — high level 0.148*** 0.003 134.382*** 2.303
Unknown education -0.074%*** 0.005 79.094*** 4,709
Married -0.006 0.004 9.157**  2.786
Divorced -0.039%** 0.004 4.228* 2.837
Number of children under 6 years -0.008*** 0.002 -15.354*** 1.123
Number of children under 11years -0.044*** 0.001 -34.032%** 0.943
Capitol (Oslo) -0.055** 0.002 10.776***  1.907
Capital income 1.000%** 0.000 1.000***  0.000
Age husband -0.002*** 0.000 -0.457**  0.074
Sec education - husband 0.043*** 0.002 0.622 692.
University/college — low level —husband 0.036*** 0.003 9.867 1.949
University/college — high level —husband 0.019*** 0.004 -4.271** 2.423
Child day-care cov rate 1-2 years - Il -0.002 oo0a. 8.178*** 1.318
Child day-care cov rate 1-2 years - ll| 0.007** 0.003 19.946*** 1.784
Child day-care cov rate 1-2 years - IV 0.015*** 0.003 30.359*** 2.187
Child day-care cov rate 3-5 years - I 0.019 20.0 -2.592* 1.344
Child day-care cov rate 3-5 years - llI -0.013 .02 -7.467%** 1.676
Child day-care cov rate 3-5 years - IV -0.014 023. -12.031*** 2.018
Unemployment rate municipality -0.005** 0.001 2.057*** 0.546
N 273024 273024 200530 200530
R?adj 0.01 0.164 0.026 0.152

Note. Level of significance: *** 1 per cent, ** 5ep cent, * 10 per cent.
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The model with core explanatory variables only sh@positive and significant effect of the
MP reform equal to 0.042, and highly significanhis'almost identical to the DDD estimate
in Table 5.2. Adding the full battery of controlsales the DDD estimate almost unaltered.
This is reassuring considering the natural expertna@proach we employ in this paper. The
message from the first two models is that the MBrme has increased labour market
participation by approximately 4 percentage poiatspproximately 5 per cent.

The last two models show the results for the camtiis labour supply variable. We
find a positive, but small and insignificant DDDfesft, both before and after introduction of
control variables. This result is in line with oprevious finding for this variable, and
confirms that the MP reform has not affected thdola supply for mothers already
participating in the labour market.

The results for the control variables do not révaay surprises. Labour supply
increases with work experience and the level ofcatlon. It is lower for married and
divorced mothers compared to mothers that are rentried or divorced. Labour supply
decreases with the number of older children. Reggrthe child day-care coverage rate we
find a positive correlation between the coverade far 1-2 year olds and the participation
likelihood. The coverage rate for 3-5 year oldglm other hand is not significantly related to
the participation rate.

As mentioned earlier, due to the closeness o200 and 2006 reform it is difficult to
find a 100 per cent “clean” pre-period. To check tioe severity of this we have run the
regression in Table 5.3 separately for mothersghee birth to their firstborn. This leaves out

mothers that were potentially affected by the 20&rm. This is done to check whether

® We have also carried out analyses using a somestiieter definition of labour supply. As an altative
approach we defined employed as: 1) being regst@eremployment as above, and 2) having an incdmee
the minimum threshold in social security systenr.iRstance, in 2006 this sum was equal to 62892 NOK
(approximately 7.8 Euro). The use of this alten@tneasure of labour supply did not alter the tesnlany
significant way. Therefore, we proceed with theyoral measure.
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mothers that were eligible for the 2004-reform feets the results. The results from this
exercise show that the results do not change insamyficant way. We still find a positive,
sizeable and highly significant effect of MP-refoom labour supply (results available upon

request).

Analyses for subgroups

In this section we present DDD-regression resutts different subgroups, defined by

household size, education, household income, dmrdoedrigin.

Table 5.4. DDD regression results for different grdups. Binary measure

Additional children Education Household income Ethnic origin

in child care age
Zero One Two or Low High Low High Natives Non-
more western

DDD 0.027%* 0.047* 0.054** 0.065* 0.022"* 0.065"* 0.021** 0.040"* 0.036
(0.006) (0.006) (0.007) (0.011) (0.007) (0.011) (0.007) (0.009) (0.028)

R° 0.141 0.157 0.235 0.228 0.082 0.228 0.135 0.115 610.2
adj
N 109642 133746 29636 96185 100682 96185 176389 246100 19633

Note: In all models we control for the other MPe®ariables and the full battery of controls repdrin
Table 5.3. Level of significance: *** 1 per cent 5 per cent, * 10 per cent.

Regarding household size we distinguish betweesetgroups; i) those with no other children
in day-care age,; ii) those with one additional ¢hil day-care age, and iii) those who have 2
or more additional children in child day care agke more children eligible to the day-care
cap the lower total costs in child day-care. Herwee,would expect that the effect of the
reform should increase with the number of childeggible to the MP-reform. This is exactly
what we find: the effect of the MP-reform is higher those households with 2 or more
children in the age range eligible for the MP-guéea, compared to household with 1 child at
the most. Moreover, the effect is smallest for letwadd with no children in the eligible age

group. This result is also in accordance with ogydthesis.
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Regarding education we distinguish between high law educated. High educated
are those with a university or college degree. lemlucated are those with secondary school
at the most. The results show that the MP reforsi lred a stronger impact on the labour
supply of low educated mothers than on high eddcatethers. Expenditure on day-care
accounts for a larger fraction of the total incaméow educated households, and hence more
of an impact on the labour supply decision.

Household income does also play a role. We diteleveen two types of households:
Low income and high income. Low income households those who have a maximum
300000 NOK per year. High income households aréhale with higher yearly income than
300.000. Household income includes all income pasége income, bonus, capital income,
public transfers, etc. Table 5.4 shows that lomome households are by far the most
responsive. Again, child day-care costs will take a larger fraction of income of low
income families. Hence low income households &telylito be more responsive to price
changes of child day-care centres.

Finally, the DDD-coefficients for natives and naestern immigrant mothers do not
differ much, but is only for native mothers that Wed a significant effect. The non-
significant effect for non-western immigrant mothesuggests that economic incentives
through reduced childcare prices is not necessasleffective tool for increasing labour
supply compared to natives. However, since we aatysing impacts of the MP-reform on
mothers with relatively young children, this cogdesent a lower bound on the estimate for
non-western immigrant mothers if cultural and/drgieus norms limit mothers from many
non-western countries to put their children in g-dare centre when the child is very young,
even if the price is lowered. Kavli and Nadim (2DGnalyse behaviour and beliefs of
whether women with children aged 1-5 should worknot. The survey is conducted in

Norway and targeted at persons from some of themamigration countries, Vietnam,
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Pakistan, Iran and Iraqg, as well as ethic Norwegad second generation Pakistani. The
general pattern seems to be that it is more comméind persons among migrants from non-
western countries that believe that women shoul@dtbleome while the children are small.
Approximately 60 per cent of first generation migsafrom Pakistan believe that children 3
years of age or younger should be at home with thethers. The equivalent figure for ethnic
Norwegian is 11 per cent. When it comes to atdtugbwards women with children 4-6 years
old there are few that believe that mothers shaoldwork at all. We shed some light on this
issue by presenting labour supply analysis for mistiwith somewhat older children in the

next section.

5.3. Sensitivity analyses

Pre trends in labour market participation

One important assumption when using DD and DDOhi time effects must be common
across treatments and controls. We approach trexigeof this problem by presenting some
simple analyses of labour market participationha pre-reform period. Figures 5.1 and 5.2
present mean values of the share of mothers inaymant. Figure 5.1 presents results for the
treatment group and Figure 5.2 presents resultshrcontrol group. For both groups we

show separate estimates for the MP and the non-@viBd
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Figure 5.1. Share employed for the treatment grdwip.and not-MP periods
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Figure 5.2. Share employed for the control grouj® &hd not-MP periods
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For both the treatment and the control group we fivat the mean labour market participation
rate is somewhat steeper in the MP-period. Werlimeévidence indicating that labour supply

evolved differently between the treatment and adrmgroup in the pre-periods.

Test for composition effect

A second important assumption when using DD and RDBIysis is that the composition of
both treatments and controls are stable before atanl the policy change. There are no

standard ways of controlling for this. We shed tigh the issue by regressing equation 3,
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replacing the dependent variable with key explayatariables. The DDD equation for the

variable secondary educatioan be illustrated as follows:

Secondargducatiop), =a, +a,MP, +a,POST, +a,TREAT, +a;(MPR, xPOST,)+
ag(MP, XTREAT,) +0a,(POST, XTREAT,) +04(MP, XTREAT, XPOST, ) +¢&,

In this test we only include the core explanatoayiables. A simple test of no composition

effects would be thatr, = OTable 5.5 presents results for two sets of véegbeducation

and the presence of older children. The modelsuidechll the core explanatory variables, but

we only present the results for the DDD variable.

Table 5.5. Composition test

Education Older children
Compulsory Secondary University/  University/ N children <6 N children <11
college low college high
DDD 0.001 0.003 -0.006 0.001 0.002 -0.001
(0.006) (0.008) (0.007) (0.004) (0.003) (0.003)
R’ adj 0.011 0.008 0.007 0.009 0.011 0.010
N 273024 273024 273024 273024 273024 273024

Note: Level of significance: *** 1 per cent, ** 5gp cent, * 10 per cent.

The test for composition effects reveals no sigaiit relationship between the DDD variable
and education or the presence of older childrems fésult is as expected if no composition
effects are present. Even though this is not amwatmof test it suggests that composition of

treatments and controls remain stable before aed thie policy change.

MP and birth behaviour

One important identifying assumption is that mashdxirth behaviour is exogenous to the
reform. This has at least two implications: firstligat the births in 2005 are exogenous to the
reform, and secondly, that the subsequent birthkarevaluation period, i.e. 2006 and 2007,

are not influenced by the MP reform. Regarding fir& implication, the MP reform was
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publicly debated and became a law in 2003. Hertceyould be time enough to act on
information on the MP-reform to have a child in 80@ is difficult to test this, as we lack a
comparison groups. To shed some light on this isgibave done one simple exercises. We
have run the main regression in Table 5.2 for athmars, i.e., not limiting the analyses to
mothers that gave birth to their youngest childhie relevant years. If endogenous short-term
birth behaviour is a severe problem we should exjerDDD results to differ between the
two specifications. The exercise shows that the DBdzfficient is almost unaltered.
Although this is clearly no proof-test of fertiligffects of the MP reform, it suggests that the

MP-eligible mothers did not change the spacingidhs in the period under observation.

Any effects for fathers?

Finally, we carry out the analyses as presentebalie 5.3, but for men with children. That
is, the sample is the same as in Table 5.3 exbepyénder. We do not expect to find any
labour supply effects for fathers since we knowt tha mother is still the main caregiver for
small children. Reduced child day-care should tloeechave a minor effect of the fathers
labour supply effect. If we do find an effect thweuld make us suspicious that the DDD-set
up might be picking up some simultaneous labourketairend or occurrence affecting the
general demand for parents with children of diffier@ges taking place at the same time as the
introduction of the MP-reform. We estimate two migdene with control variables and one

without control variables.
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Table 5.6. DDD regression results. Binary meastgaghers

Without controls With controls
Coeff St.error Coeff St.error
DDD -0.003 0.005 -0.005 0.007
Included controls No Yes
R*adj 0.010 0.073
N 263836 263836

Note: In the second model we control for the falttbry of controls reported in Table 5.3. In bothdels we
include (but do not present ) the other core Wem Level of significance: *** 1 per cent, ** Sepcent, * 10
per cent.

Table 5.6 shows that the effect of the MP-reformfédhers is equal to zero. This as expected
and is reassuring in the sense that it gives usoager reason to believe in the results for

mothers.

5.4. A difference-in-differences approach

In this section we present some supplementaryteebaked on DD-regression approach. The
motivation for doing this is to check the robussegthe results, and to include mothers with
somewhat older children in the treatment group. $bkeup is explained in equation (3).
Remember that the treatment group is now all methath children 1-5 years old. The
control group is mothers with children 6-8 years. #llence, we do not confine the analyses to
mothers that gave birth in one specific year, astha DDD-analyses. We limit the
presentation of results to the participation vdaapsince the results for the duration variable

are insignificant also in this set up. Table 5.&sagnts the results.

Table 5.7DD regression results. Binary measure. Year 2005 2007

Without controls With controls
Coeff St.error Coeff St.error

Post 0.001 0.002 0.004 0.002
Treat -0.045%** 0.002 -0.044%** 0.002
PostxTreat 0.029*** 0.003 0.029**=* 0.003
Included controls No Yes
R*adj 0.010 0.095
N 547676 547676

Note: In the second model we control for the falttbry of controls reported in Table 5.3. Levekighificance:
*** 1 per cent, ** 5 per cent, * 10 per cent.
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In both models we find a positive effect of MP abdur supply. At face value the coefficient
is somewhat smaller compared to the DDD-coefficiantable 5.3. Due to the different set-
ups it is difficult to compare the results headhtad, but the main result is that we find a
positive and sizeable effect of MP on labour supipigspective of set up.

Table 5.8 presents separate DD-results dependinth@mumber of children, the
educational level of the mother, household incoamg, ethnic origin. Regarding the number
of children, for the treatment group it is numbgéclaldren 1-5 years old while for the control
group it is the number of children 6-8 years olce Wstinguish between two groups: Mothers
with one child and mothers with two children or mofhe hypothesis is that the effect should

be higher for mothers having several childrenjne With previous arguments and findings.

Table 5.8 DD regression results. Binary measurer2€05 and 2007. Different subgroups

Children Education Household income Ethnic origin
One Two or Low High Low High Natives  Non-
more western

PostxT  0.027%*  0.035"*  0.039%*  0.011"** 0.060"*  0.022"* 0.020"*  0.047
reat (0.003)  (0.003)  (0.003)  (0.003)  (0.006)  (0.003) (0.003)  (0.010)

R’ adj 0.094 0.120 0.053 0.010 0.146 0.086 0.065 0.109
N 431866 176389 308131 212779 138853 408823 2461062587

Note: In all models we control for the other MP ewariables and the full battery of controls repdrin
Table 5.3. Level of significance: *** 1 per cent, 5 per cent, * 10 per cent.

The results show that the DD coefficient is larfgermothers having two or more children.
The difference in labour supply between treatmedt@ntrols from the pre to the post period
should increase with number of children, as thattnent group will have more MP-eligible
children in the post-period. The result in Tablé i5.in line with the results in Table 5.4. The
results for mothers with different levels of edueatshow that the effect of the MP-reform is
larger for low skilled mothers. Finally, we findathhouseholds with low income are more
responsive to the reform than households with imgbme. All these results are in line with
the results in Table 5.4.

Finally, we present separate estimates for natigthers and non-western immigrant

mothers. In contrast to the DDD-estimate resultabte 5.4, the DD estimates in Table 5.8
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show that the effect is stronger non-western imamgmothers than for native mothers. One
possible explanation for this discrepancy is tlieg treatment group in Table 5.8 contains
mothers with somewhat older children as well. As\timmed in the previous section, cultural
or religious norms may limit non-western immigrammthers’ labour market entry when the
children are small, even if prices of child caraaduced. But, if these cultural or religious
norms are most present when the children are vesfl sthe impact of reduced child care
prices may show up when we include mothers witeothildren in the treatment group. To
follow up this hypothesis we have estimated twoasafe regressions for non-western
immigrant mothers; in the first regression we defthe treatment group as mothers which
youngest child is 2 years or younger (i.e., we éeaut 2-5 year olds from the original
treatment group). In the second regression we éedfie treatment groups as mothers which
youngest child iolder than two years (i.e., we leave out mothers withdobn where the
youngest child is 2 years or younger). The redut® this regressions show that the effect of
the MP-reform for non-western immigrant mothersmsch stronger for the latter group
(results not shown but available upon request),foe mothers with somewhat older children.
This result is in line with the above hypothesikisTresult lends support to arguments saying
that also non-western immigrant mothers are respens economic incentives. Generally, a
positive impact of reduced childcare costs for igmant workers is also in line with results in
Schlosser (2006), reporting that the labour supplirab mothers in Israel increased sharply

after reduction in childcare costs.

A regional approach
So far we have not utilized the information on ttevelopment in child day-care prices in
different municipalities before and after the imlwotion of the MP-reform in 2006. Since

some municipalities reduced prices more than ottiessgeographical variation can be used
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to construct treatment and control group in a déifee in difference framework. The analyses
in this section are limited to the sample of mypadities (109 of 439 communities) that
reported childcare prices. Since all municipalitieduced childcare prices as a consequence
of the 2006 reform (varying from 1463 NOK to 50 NDKhe definition of treatment and
control groups must be based on some subjectivgmedt. We define municipalities that
have reduced monthly prices of child day-care shgt500 NOK or more as the treatment
group (TREAT=1). The control group is municipaliti¢hat have reduced the price by less
than 500 NOK (TREAT=0). The POST variable is define the same manner as in Table
5.6. The sample used in the analyses are now tnatenothers with MP-eligible children (1-
5 years old)e. The hypothesis is that we expeéintba larger increase in mothers’ labour
supply in municipalities that have reduced chilécarices a lot. Table 5.8 presents the

results:

Table 5.8DD regression results. Binary measure. Year 2005 2007. Regional approach

Without controls With controls

Coeff St.error Coeff St.error
Post 0.029%*=* 0.002 -0.001 0.007
Treat -0.057%** 0.002 -0.056*** 0.006
PostxTreat 0.022**=* 0.003 0.023**=* 0.007
Included controls No Yes
R*adj 0.010 0.119
N 547676 227676

Note: In the second model we control for the falttbry of controls reported in Table 5.3. Levekighificance:
*** 1 per cent, ** 5 per cent, * 10 per cent.

The results show that the effect of the MP-refosrfarger in municipalities that have reduced
the child day- care prices the most. The DD-cosdfitis almost identical to the one reported
in Table 5.6, and suggest that the MP reform ha&seased the labour supply by 2.3
percentage points. In sum, irrespective of set-epfind results that support the hypothesis

that reduced childcare costs increase mothersulasupply.
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6. Conclusion and discussion

In an international context, Norway has a genepmusic family policy. Subsidised childcare
is one important part of this policy. In an inteional context the female labour market
participation rate is also very high in Norway. €tger with Denmark and Sweden Norway
has the highest female employment rate in the O&f&2a (OECD 2008). The main question
we ask in this paper is whether reduced childcassc in such an environment —where
female labour supply is already high - is an effectool for increasing labour supply among
mothers even further. To answer this question vwdoéxexogenous variation in the eligibility
to reduced child care costs introduced by the ¢htetion of public policy.

In the spring of 2003, a broad political agreemeas reached. The goal of the reform
was twofold: To increase child day-care coveragesrand to reduce the day-care prices paid
by parents (Innst. S. nr. 50200-2003). The intenti@s that all parents that wanted a child
day-care slot should get one, and that the cosasstit should be reduced. The overall goal of
the reform was that neither private economic caoowlét nor lack of child care slots should
exclude families from using formal child day-care.

Regarding reduced child day-care prices, the fiest was introduced in 2004 while
the second and larger part was introduced in 2@8fectively. In April 2004 a cap on the
price the municipality could charge parents was $be cap was set to 2750 Norwegian
kroner (NOK) per month for a full time slot (appnmately 340 Euro). In January 2006, a
second reform was introduced, reducing the capéurto 2250 NOK per month for a full-
time slot. Statistics show that it was mainly teeorm of 2006 that resulted in any significant
reduction in child day-care prices, and conseqyéhis is the reform we exploit in this paper.
The cap of 2006 resulted in a large and almosbumifnationwide reduction in child day-care

prices. Parallel to the decrease in prices thess also a large increase in the day-care
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capacity. In the analyses we control for the buifa of the coverage rates by including
municipality specific coverage rates for the whodgiod under study.

All analyses are conducted using high quality sed; detailed register data for the
whole population of mothers. The group under sigdyothers in age range 20-45.

We use two measures of labour supply; participateod number of working days.
Participation is measured by a dummy variable gkine value 1 if the mothers participate in
the labour market, and 0 otherwise. Number of wagkdays is measured by number of
working days, conditional on participation. Themefothe first measure gives us the effect on
the extensive margin, and the second measure gs/dee effect on the extensive margin.

The results show that the decrease in child dag-paces did lead led to a rise in
mothers’ labour market participation rate. The istpa in the range of 4 percentage points, or
approximately 5 per cent. The reform seems to havg a minor impact on number of
working hours (days), given participation. The pigsiand significant participation result and
the positive but small and insignificant duratioesult is on line with previous results
suggesting that labour supply is more elastic eretttensive margin.

The positive and sizeable impact on participati®mabust after controlling for pre
trend differences and composition effects. The ltdsualso robust across different model
specifications. In summary, our results lend supfmthe hypothesis that cheaper childcare
can be an effective toll for increasing labour dymmong mothers, even in an environment
characterised by already high female labour supply.

Finally, it seems relevant to compare our resulth ¥wo previous mentioned studies:
First, the Swedish results in Lundin (2008) repwtalmost zero effects for a reform with
similar attributes as the Norwegian. Sweden araMdgrare similar in many ways relevant for
analysing the labour market; high labour marketip@ation among women and a generous

public family policy are two common attributes. Opessible explanation for the divergent
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results is that child day-care prices historicaliyve been somewhat higher in Norway than in
Sweden (OECD 2007). Reduced childcare costs magftite be more effective when they
initially are at a higher level. Another factor timight have some influence on differences in
behaviour is that Sweden has had full coveragé@dn younger and a bit older infants for
several decades. Hence there might be some noematplications as to whether mothers
with small children should work or not that arefeliént in these two countries. Secondly,
Havnes and Mogstad (2009) use Norwegian data addnio impact of a large expansion in
child care coverage in Norway in the 1970’s on mmate employment of mothers. One
possible explanation for the divergent resulthat they consider mothers of children aged 3
to 6, somewhat older compared to our preferred Dbd@hers. Furthermore, they consider
maternal employment after the passage of the Kgadten Act in 1975. We consider

maternal employment in a different context, alntbsty years later.
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