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Abstract

In 1997 the Norwegian government implemented a large primary school reform, Reform 97,
making it mandatory for all children to start school at the age of six and attend primary school
for ten years. Using Norwegian registry data, [ investigate the effect of the change in school
starting age on mothers’ labor force participation. I estimate a difference-in-difference model
which exploits differences in mothers’ exposure to the reform, using the introduction of it as a
natural experiment. Only when dividing the sample into mothers with and without younger
children, I found significant positive estimates and then only on mothers with younger

children, indicating that these mothers worked more due to the introduction of the reform,




Table of contents

D LESceiveesseresennsssecsorsersnssssnsssnsesssesssnsossasssnsssneessnsnesnssssarassrnosssssesstosssssssssssasssssrsasssranssntrssssssaseell

Tables in the PAPET..mmmeiimiisssniansssssssssssssesssssionsO

APPendix Tables. i ssssssssns 1
8

.
.
FigUres s nssssmsssamnrsses

Lo I OQUC IO N curreeseeessaeessesossersonesssassssacsnssssasasssnerssbnsessssssassersessansanaoersessasssrnssostsesssesssnssssassssd

2. EXisting LiteratUire. i ncnniisniomnmmsisemnmseiissisrsnsssssssessisssisss L2
3. Institutional Background......coinmommnnnsssinssomiisseissiie 13
3.1 Institutional Differences and how things are in Norway.o..cunmeneninn 5
3.2 Reform 97 and its background........cvinninnmnnismssensiessmsnss 16

3.3 Other Family Reforms...uiiinimnsmmsimrnmniessssssssnmessssses 19

Labor Supply Theory and Hypotheses. .. namniinmnonmonasssenn 20
Data and Sample Description. ... 29

Empirical SIrategy .S

. SEE—-A SR~ | B —

. Empirical ReSUIS..mrmmenminisinimnisimomnsmssssssssisssssassosios o)
7.1 Descriptive ReSults.imimmmmiiissoissssssieses 40
7.2 Main ResuliS..cuiiiimanmisinimiomemmmimmsmeimmiisiesssssssssen s 43
7.3 Robustness and Specification Analyses.....couninvnnmnmmnsniissseend7
7.3.1 Robustness AnalysiS. oo 7
7.3.2 Specification Analysis...innennicnnimnmanesssen 49
7.4 SUDSAMPIE ANALYSES.cciniiricnniinriesnmnnermmsisiiisssiissmasesss e I 2
7.4.1 Mothers’ Educational Level.. v 52

7.4.2 Younger CRIlAreN. oo D0

8. CONCIUSION . iiciieisireeissrnrissrsesssseesssssarssassossssnsssssanssessrarsessrnnsnssssssstsesssrassrasssossossrasssranssassnes 00

R T @IICES 1 utieerareecsssnesssnresssnssesssnarssnnssssssesossssesssssnassssssnssessnsessresassnsasssassssnssssssanssssnnssssaansassO2




Tables

Tables in the paper

Table I;
Table 2:
Table 3:
Table 4:

Table 5:

Table 6:

Table 7:

Table §8;

Table 9:

Table 10;

Table 11:

Table 12:

How much mothers work in relation to how many children they have.....30
Sumary Statistics. i ssssssersseses 33
School starting age of children from 3 to 6 years old in 1994 to 1999........ 39

Summary Statistics of full-time employment among mothers by age of the
oldest child and year.....coiiiierrsssssesenns 40
Incremental effect on full-fime employment among mothers by age of their
oldest child and Year. ... 43
Ineremental effect on full-fime employment among mothers by age of their
oldest child, year, number of younger children, the mothers’ age of birth
of the first child and dummy variable for educational level....cicvirvicvnnan 48
Incremental effect on full-time employment among mothers by age of their
youngest child and year............ PrsnersasiresrenaissIEORRS SRS CS RO R RSN R RE S NS R e RSO b RS Rbe RS 50
Incremental effect on full-time employment among mothers who have a
College Degree by age of their oldest child and year...coinniiniicniiiniiannn, 52
Incremental effect on full-time employment among mothers who have a
High School Degree by age of their oldest child and year.....cccincnnvccnnea 53
Incremental effect on full-time employment among mothers who haven’t
finished High School by age of their oldest child and year........couviviinnne. 53
Incremental effect on full-time employment among mothers with younger
children by age of their oldest child and year......c.cccnmvensrrennsnnvensrnsssenn 56
Incremental effect on full-time employment among mothers without

younger children by age of their oldest child and year......cuvennein, 57




Appendix Tables

Appendix Table 1:

Appendix Table 2:

Appendix Table 3:

Appendix Table 4:

Appendix Table 5:

Appendix Table 6:

Appendix Table 7:

Appendix Table 8:

Incremental effect on working 4 hours or more each week among
mothers by age of their oldest child and year.........cocivvniiiccnnniiccnnnens i

Incremental effect on total pension income among mothers by age
of their oldest child and year...cuiniiniionisasisnmson. it

Incremental effect on full-time employment among methers by age
of their poungest child and year.. ..o, iti

Incremental effect on working 4 hours or more each week among
mothers who have a College Degree by age of their oldest child and
Y BAT vureestrssorssnnnessanessssesssssressssssrasssssressssassssssnnsssanasssssnsssan FUPOTPN iv

Incremental effect on working 4 hours or more each week among
mothers who have a High School Degree by age of their oldest child
and year...ouurnenee e EEee eSS I eSS EO R4S bR TERRT ISR E RO R AR ISR TR RS v

Incremental effect on working 4 hours or more each week among
mothers who haven’t finished High School by age of their oldest
child and year......coivereenas e reeEeeIeT I ea eI Oe eSS E YIS RS RT IR RS TSR e S vi

Incremental effect on working 4 hours er more each week among
mothers with younger children by age of their oldest child and

Incremental effect on working 4 hours or more each week among
mothers without younger children by age of their oldest child and
FOAT wuvsiirasencssssrssanssssnssnntesssssassatossasssssssesssssantsssssscrnssssssntnnssesssnse RO 6 | 1




Figures

Figure 1:
Figure 2:
Figure 3:

Figure 4:
Figure 5:

Figure 6:

Figure 7:

Figure 8:

Where the worker chooses to adapt...ceninenen. srrsssasisnans 20
Differences in preferences across mothers.....ouiinainnnn, 22
Different indifference curves with and without free public schooling for
five year olds....miiiimimnieieneienn tresrreresrsnsa iSRS e a s Rt ronE 24
Different indifference curves depending on the cost of care...vcnviicinann, 26
Different indifference curves and budget lines depending on

CAUCAtION e s s et 27
Distribution of mothers with six children or less with their oldest child
aged three to six years old from 1994 to 1999 31
Development in full-time employment of mothers of three, four, five and
six year olds from 1994 £0 1999 vicvcinirnnnisinnsnensssessssssnessessesssin 41
Changed indifference curves for one mother with more than one child due

to the infroduction of Reform 97 . imssssereissimsmiiisssssssssssssesnessesesseseesass 58




1 Introduction

Female labor force participation in Norway has expanded rapidly during the last decades. 30
years ago, under half of the Norwegian female were working or looking for work'. Compared
to the United States, where 50 percent of women between the ages of 25-54 years were
working in 1970, the amount was alimost the same. By 2008 this share had increased to 75
percent in the United States® and by 2009 more than 85 percent of women between the ages of
25-54 years were working in Norway. Today, compared to ten years ago, fewer women work

part-time, but still, 41 percent of employed women in Norway are only part-time employed.

At the same time, the number of children in the kindergartens has increased considerably. In
1975 a little above 30 000 children in Norway had a place at a day care center. By 2009 this
amount had increased to over 270 000 children from the age of 0 to the age of 6. For children
between the age of 1 and 5 the coverage was 88.5 percent’. This shows that the dramatic
increase in female labor force participation has changed the way young children are being
raised. During this time period, a law that changed the school starting age (Reform 97) was
adopted and from 1997 and beyond children started school at the age of six instead of seven.
A school day for young children (in 1% to 4™ grade) is about 4 hours, which adds up to 20
hours a week. Compared to children in the kindergartens, where almost % are being
supervised by someone else than their parents at least 33 hours each week, school children
need more supervision from their parents if they don’t attend other day care programs besides

school.

It is unclear whether the change in the school starting age affected mothers’ labor force
participation. A full-time employee in Norway works almost 40 hours each week, leaving
their children in 1*' to 4™ grade with almost 20 hours of unsupervised care if they don’t have
someone to look after them. The Norwegian schools are required to offer some kind of after
school care program to these children; this program is financed through state and municipal
grants and fees from the parents. In addition, the Norwegian school system is characterized by
extensive homework assignments and the after school care program has been criticized for its

low level of quality due to low staft-student ratio and lack of staff qualifications. The effect

! Statistics Norway: www.ssb.no
* OECD Labor Market Statistics: stats.oecd.org
3 Statistics Norway: www.ssb.no




on maternal labor supply, therefore most likely depends on how parents see this program as a
substitute to their own care (Becker, 1981) and what other options the parents may have’, If
parents have access to high quality day care programs, their children might improve their
outcomes (Blau and Currie, 2004) in relation to what they would have if they were to stay at
home with one of their parents. However, if the alternative is unsupervised care at home,
children would learn less discipline and could have less self-confidence (stated by Brooks,
Hair and Zaslow, 2001} than if they were supervised either by their parents or adults at other
day care alternatives. It is also the case that if the mother is working, this most likely is going
to increase the family income, and these increased family resources could help children in
their development (Becker and Tomes, 1986; Blau, 1999; Dahl and Lochner, 2009). There are
a lot of questions concerning the welfare of young children that might affect maternal labor

supply either in a positive or in a negative way, so there is no clear conclusion on this matter.

My research focuses on figuring out if and how the school starting of young children affects
their mothers’ labor force participation. I study a unique, natural experiment, which changed
the school starting age in Norway from seven to six year olds and increased the mandatory
schooling for young children from nine to ten years. The reform, Reform 97, applied to all
children born in 1991 or later, which started school at the age of six the school year of
1997/98 and my main focus is: did this reform change the amount of full-time employment

among mothers from 1997 onwards.

In my analysis [ needed data on the mothers and their children. Here I use data from an
extensive and longitudinal register database with annual records of every person in Norway
from 1992 — 2003 (FD-Trygd). I focus on the years from 1994 — 1999 since this is the years
prior to and post the introduction of the reform. In my main analysis, I identified 613 751
mothers with six children or less where the oldest child was from three to six years old.
Depending on the age of the child, the mothers’ labor force participation may be affected by

the introduction of the reform.

I estimate a difference-in-difference model which exploits the differences in mothers’
exposure to Reform 97. My identification is mothers with children in different cohorts

(children aged 3, 4, 5 and 6) in the different years (1994, 1995, 1996, 1997, 1998 and 1999).

* Some children might have grandparents or other people who are able to look afier them while their parents are
at work or otherwise unable to look after them,
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In my main analysis and in my robustness and specification analysis I found no evidence that
the reform affected maternal labor force participation; there is no clear pattern in the estimates
that could make me draw this conclusion. In my first subsample analysis, when taking
maternal education into account, the results stay the same; still no clear pattern that could
indicate that Reform 97 had any effect on maternal labor supply. When considering the fact
that younger children might affect their mothers’ labor force participation, however, I found
results that could indicate that mothers with more than one child increased their labor supply
due to the introduction of the reform, presented in the other subsample analysis, and this

pattern is still visible when focusing on full- or part-time employment.

The reminder of this paper is organized as follows: In Section 2 I will be discussing existing
literature concerning this subject. In Section 3 [ present the institutional background, with
institutional differences and how things are in Norway first in Section 3.1, Reform 97 and its
background in Section 3.2 and other family reforms in Section 3.3. Section 4 presents the
labor supply theory and the hypotheses 1 am going to test in this paper. Section 5 gives the
data and sample description and in Section 6 [ describe the empirical strategy I am going to
follow. Section 7 presents my empirical results, with the descriptive results first in Section
7.1, main results in Section 7.2, robustness and specification analysis in Section 7.3 and
subsample analysis concerning the mothers” educational level and younger children in Section

7.4. Section 8 concludes the paper.
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2 Existing Literature

Studies concerning how school enrollment for young children affects their mothers’ labor
force participation are somewhat limited, and are normally concentrated on how school
enrollment of young children affects maternal labor force participation in the United States.
The main findings are that children’s school enrollment has a positive effect on mothers’

labor supply (Gelbach, 2002; Cascio, 2007); inducing mothers to work more as their children

enroll in school.

Gelbach’s study “Public Schooling for Young Children and Maternal Labor Supply” from
2002 uses 1980 Census data to estimate the effect of public school enroliment for a woman’s
five year old on measures of labor supply and public assistance receipt. In the United States,
the parents may choose to hold their children back a year or enroll them in private schools,
Gelbach deals with this choice by using five year olds quarter of birth (QoB) variables as
instruments for public school enroliment status®. The result from this study provide significant
estimates that public school enrollment has a substantial effect on maternal labor supply.
Gelbach found that among single women whose youngest child was five, free public
schooling for the five year old increased labor supply measures by 6 — 24 percent while
reducing public assistance receipt by 10 percent. Among single mothers with both a five year
old and a younger child, he found that the estimates imply no significant impact of public
school enrollment for the five year old. When it comes to married mothers of five year olds,
he estimated the effect to between 6 and 15 percent increase in labor supply measures, with

little variation whether the mother also had a younger child.

In her study Cascio (2007) found similar effects as Gelbach (2002) among single mothers
whose youngest child was five, but did not find any affect among neither married mothers nor
mothers who also had a younger child, regardless of marital status. She found that four out of
ten single mothers with no younger children than the five year old entered the workforce
when the five year old enrolled in public school. In her study she uses data from five
Censuses® to predict labor supply among mothers of five year olds in a difference-in-

difference framework using variation across states and over time in kindergarten supply.

> This because parent’s ability to enroll a child in public kindergarten in the academic year when the child turns
five typically depends on the calendar date of the child’s birth.
® From the 1950 to 1990 Decennial Census Public-Use Microdata Samples (PUMS).
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Public schools do not only serve to provide children with valuable skills they need but they do
also provide parents with a subsidy of their care. There is a significant variation across
countries in the generosity of this subsidy. For instance’, in France and Sweden, young
children are eligible to attend preschools at a low to no-cost. In these two countries the public
education is highly integrated with the female labor market, with no additional costs of

childcare if both the mother and the father choose to work.

Both studies mentioned above concerns the United States and how children in the US affect
their mothers” labor supply. Historically, the public schooling in the United States begun at
the age of five on a half-day basis, but in the recent years this has changed. Now, some of the
American schools have introduced full-day kindergartens and pre-kindergarten programs for
children under the age of five (Cascio, 2007). In Norway, however, the young children still
attend school only on a half-day basis, and other childcare alternatives are therefore needed if
both parents are to work full-time®. These kinds of childcare alternatives often costs money,

and therefore the role childcare cost play on maternal labor supply must be taken into account.

There are a lot of studies concerning childcare costs and how this affects maternal labor
supply (Blau and Robins, 1988 and 1989; Kimmel, 1998; Ribar, 1992; Conelly, 1992). Most
of these studies have found evidence of a negative labor-supply response to child care prices
among married mothers; as the price of child care increases women tend to reduce their labor

supply to be able to provide the care their children need themselves.

In their study, Blau and Robins (1988) finds that both the decision to become employed and
the decision to purchase market childcare are sensitive to childcare costs’. They find similar
results in their study from 1989; that higher childcare costs lead to an increase in the rate of
leaving employment and a reduction in the rate of entering it. Kimmel (1998) finds that child
care prices affects mothers’ employment decisions significantly, with single mothers
exhibiting less responsiveness in their labor force participation behavior to child care price

changes than married mothers.

” Cascio (2007)

% Some children may have grandparents or other people that are able to look after them for free while their
parents are at work, but for most children in Norway this is not the case.

® Their empirical analysis is based on data from the 1980 baseline household survey of the Employment
Opportunity Pilot Projects {(EOPF).
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Furthermore, some studies concerning child care and maternal labor supply emphasizes the
fact that the mothers’ education may impact her employment status. For instance, Heckman’s
study from 1974; “Shadow Prices, Market Wages, and Labor Supply” presents estimates that
shows that the effect of education is to raise the offered wage more than the asking wage and
the differences are significant. This means that the wage the women is offered in the labor
market exceeds the wage she demands in order to work (her reservation wage), and this
implies that ceteris paribus more educated women work more frequently, and work longer

hours than less educated women.

Another study concerning mothers’ educational level and the effect this has on maternal labor
supply is Gronau (1973). Gronau found similar results as Heckman did in his study from
1974, that given the child’s age, the effect of a child on his mother’s value of time'? is not
uniform but varies with her education. Gronau found that education has a considerable effect
on the women’s value of household productivity: the shadow price of time of college
graduates exceeds that of elementary school graduates, other things being equal, by 20
percent, He found that that the effect of children on the shadow price of time of mothers
seemed to vary with both the child’s age and the mother’s education, meaning that mothers’

education play a large role when looking at maternal labor supply.

It is also worth mentioning that family size has an impact on maternal labor supply and on this
topic the literature is wide. There are hundreds of empirical studies reporting estimates of the
relationship between family size and female labor supply and the vast majority of these

studies find a negative correlation between the two (Angrist and Evans, 1998).

' And thereby if the wage she is offered in the market induces her to work or not,
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3 Institutional Background

3.1 Institutional Differences and how things are in Norway

Most of the literature in the previous section is concentrated on the United States and how the
children affect their mothers’ fabor supply there. In Norway, the school system is a little bit
different from the US; today young children in 1* to 4% grade (children aged six to nine)
attend school for four hours each day, which adds up to twenty hours a week. In comparison,
a workweek for a full-time employee in Norway is almost forty hours. If both parents shall be
able to work full-time (or work more than 20 hours a week) they need some kind of childcare
during the hours they work which exceeds the hours their children attend school; every hour
both parents work in the market which exceeds the hours their children attend school, requires
one additional hour of care by someone else''. Many parents in Norway use an after schools
care program (SFQ) where their children are being supervised while they are at work or

otherwise unable to look after them.

The after school care program (SFO) in Norway is publicly subsidized, but parents that
choose to use this program must pay a fee and the amount depends on how many hours a
week the child attends. An example is the municipality of Time'? where the after school care
program (SFO) costs about USD 450" a month if your child is to be there all day, both before
and after the school day (from 07.30 to 16.00). In comparison, in the same municipality as
mentioned, it costs at most USD 430" a month to have your child in kindergarten on a full-

time basis (5 days a week).

The after school care program in Norway (SFO) provides the children with the opportunity of
playing with each other under adult supervision, but has been criticized for its lack of
scholastic focus due to low staff-student ratio and lack of staff qualifications. In addition, the
Norwegian school system is characterized by extensive homework assignments'’; so many
parents (especially mothers) may feel compelled to work only part-time or not at all in order

to help their children with their homework.

"' Blau and Robbins (1988)

2 Municipality of Time: www.time. kommune.no
"'NOK 2 460, exchange rate: 5.4

" NOK 2 330, exchange rate: 5.4

* Bettinger, Hegeland and Rege (2011)
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3.2 Reform 97 and its background

9™ of September 1994 the Norwegian government adapted a new law that lowered the school
starting age in Norway to the year the children turned six'®, Previously the school starting age
had been the year the children turned seven and the mandatory schooling up until this point
had been nine years (from seven year olds to sixteen year olds). This also changed with the
new law'’, and mandatory schooling in Norway was increased to ten years (from six year olds
to sixteen year olds). When this law entered into force the children had not just a right but a
duty to attend primary school for ten years starting the year they turned six. The 23" of June

1995 it was decided that the law from 1994 would apply from 1* of July 19978,

Up until the law was passed in 1994 there had been several attempts and reports trying to
figure out how best to provide six year olds with the education they needed. Starting in 1986
there was conducted an experience with six year olds in 42 (of 431'°) of the municipalities in
Norway which included 100 kindergartens, 100 schools and 1 500 children?®, The experiment
looked at three different models and tried to sort out the best of them, the models were?':

e An offer to the six year olds given in the kindergarten

e An offer to the six year olds given in the school

e Anoffer to the six year olds given in a cooperation between the kindergarten and the

school

The experiment did not give any clear answers, and the debate on where children should start
their education, what they should learn and how they should learn it continued up until the

law was adapted in 1994,

One important 1'eas0ning22 for implementing Reform 97 was that if children started school at a
younger age, this would counteract the effects of differences in learning ability and learning
will which came as a result of different growth conditions and social background. For
instance, immigrant children would be secured a Norwegian speaking environment and

adjusted training one year prior to if they were to start school at the age of seven. In addition,

1 NOU 1995: 18

17 No. 58 of 1994

¥ NOU 1995: 18

¥ 1n 2006 there were 431 municipalities in Norway; St.meld. no. 12 (2006 —2007)
ANOU 2010: 8

*LNOU 2003: 16

ZNOU 2003: 16
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the fact that Reform 97 was mandatory secured that all children were covered by the reform
unlike school preparation actions in the kindergartens, which only applied to children in the
kindergartens. Tt was also stated that an educational program that was mandatory would
provide the best opportunities for continuity and coherence of the content from the age of six

onwards, leaving all children from the age of six with the same possibilities of learning,

The implementation of Reform 97 first entered into force the school year of 1997/98%,
making it mandatory for all children turning six in 1997 to start school in August this year.
From August 1997 all children started school in 1¥ grade the year they turned six and finished
in 10™ grade the year they turned sixteen. This affected all children born in 1991 or later,

through that they had to start school one year prior to children born before 1991 and attend

primary school for ten years.

In addition to changing the school starting age and the years of mandatory schooling, Reform
97 also implemented a new curriculum, L97%*. One condition for implementing school
starting age to six year olds were that 1* grade should be characterized by kindergarten
education, meaning that it should be introduced more varied methods of learning, like projects
and other student controlled activities in the primary school training, Because of this,

preschool teachers were able to teach in 1™ grade and, with one additional year of relevant

education also in 2™ to 4% grade.

When the law was passed in 1994, 42 percent® of the municipalities in Norway already had
some kind of offer to the six year olds, and in the years leading up to 1997 this share
increased regularly. Even if the six year olds used the school facilities in their education, the
participation was voluntary and the children did not account as students in the school they
attended before 1997°°, It was up to the parents and the child if the six year old were to attend
this program and “start” school at the age of six. In the fall of 1997 the program became
mandatory and the entire cohort of six year olds (61 500) started school and the new

curriculum, L97, was introduced in the primary school, the high school and the adult

education.

ZNOU 2010: 8

* NOU 2010: 8, NOU 2003: 16 and Guidelines and brochures 14.11.1996 published by the Ministry of
Education and Research (in Norwegian: Kirke-, utdannings- og forskningsdepartementet).
2 NOU 2010: 8

* Some schools called this 0. grade and, some called it 6-year group.
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Reform 97 did not only affect the schools, it also led to changes in the kindergartens®’. The
age composition changed since the six year olds now were transferred to the schools, which
opened up day care places in the kindergartens and gave room for younger children. The
kindergartens had to take this into consideration and both a new kindergarten law and the first

National Curriculum ever for kindergartens entered into force in 1996,

With reform 97 there also came changes in the after school care program (SFO)?, now the
primary school had a responsibility concerning children’s environment and to give children
aged six to nine an offer of care and supervision both before the school day started and afier i
ended, if children and parents wanted to. Through the Education Acts® § 13-7 all
municipalities are imposed to offer some kind of after school care program, but the capacity
and availability is not closer defined. Since children older than nine are not eligible to attend
the after school care program, this could be seen as if that they are old enough to take care of
themselves and can therefore not be used as a control group when looking at if mothers® labor

supply were affected by their children starting school.

7'NOU 2010: 8
B NOU 2003: 16
¥ In Norwegian: Opplzringsloven
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3.3 Other Family Reforms

During the 1980s and 1990s the Norwegian government implemented several work-family
related policies other than the school reform of 97. In particular, there was a large extension in
paid parental leave between 1986 and 1993, In 1986, the paid parental leave was 18 weeks,
but during the years until 1993 it increased to 42 weeks; several increases had been performed
during these years, for instance in 1988 it was 22 weeks, in 1991 it was 32 weeks and in 1992
it were increased to 35 weeks before it finally stopped increasing in 1993 and ended up at 42
weeks. In 1993, there was also introduced a paternity quota of four weeks; of the 42 weeks of

paid parental leave, four week was now reserved for the father.

Studies concerning the extension of paid parental leave and the introduction of the paternity
quota, presents convincing evidence that these reforms aftected mothers’ and fathers’ labor
force participation (Caneiro, Leken and Salvanes, 2009; Rege and Solli, 2010). However, this
reform were introduced at least three years prior to the introduction of Reform 97 and affected

parents of younger children than the ones who were to start school at the age of six in 1997,

Furthermore, in August 1998 there were introduced a Cash-for-Care allowance, which was
given to parents who did not utilize publicly subsidized day care programs, like kindergartens.
Any family with a one or two year old child could claim this allowance. Kornstad and
Thoresen (2007) found that the home care allowance reduced the mothers in the target

group’s market work by approximately 9 percent.

In both cases described above, the mothers of children aged three to six years old may have
younger children and therefore be affected through these. This I have taken into account in
my robustness analysis in Section 7.3.1 where I include number of children. In Section 7.3.2 1
also look at how mothers’ labor force participation is affected when focusing on the age of a
youngest child between the age of three and six years old (and between six and nine years
old). Furthermore, in Section 7.4.2 | perform a subsample analysis where I divide the sample
between mothers with younger children and those without younger children than the one

mentioned by their age in the regressions.
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4 Labor Supply Theory and Hypotheses

According to labor supply theory individuals seek to maximize their well-being by consuming
goods (and/or services) and spending time on household production (and/or leisure®®) (Borjas,
2010). Each and everyone must decide whether to work and, once employed how many hours
to devote to the job. Most people are not independently wealthy and must therefore work in
order to earn money required to by the goods and services that makes life more enjoyable.
The tradeoff here is clear: A person who doesn’t work can spend a lot of time on household
production, but have to get by without the goods or services he or she wants to consume.
However, people who do work, will be able to afford at least some of these goods and
services, but must give up time spent on household production. A model that helps explain
this relationship, and gives an example on one worker’s preferences for consumption of goods
and services versus time spent on household production represented by an utility function (see

Equation (1) below), is illustrated in Figure 1",

Figure 1: Where the worker chooses to adapt

Consumption

Cl

Budget line

Household production

Figure 1: A utility-maximizing worker chooses the consumption-household production bundle given by point X,
where the indifference curve is tangent to the budget line, giving her H1 hours of household preduction and a
consumption of CL.

*® Hereafter only referred to as household production since the main part of the time spent in the home by
mothers is on household production, and the hours spent sleeping can be seen as in addition to the time
represented in the model (a person cannot work in the market or in the household when he/she is sleeping and
therefore we can ignore the hours spent sleeping in the models in this section).

*! The utility function and thereby the tradeoff between consumption of goods and services is unique for every
worker and therefore the indifference curves for different workers are never the same, because of this, this is
only an example on how one worker’s preferences over consumption of goods and services versus household
production will look tike.
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The optimal consumption of goods and services versus time spent on household production
for a worker is constrained by her time and by her income, represented by the budget line™
illustrated in Figure 1 above. A worker will adapt where the budget line is tangent with one of
her indifference curves, like point X in Figure 1, giving her the highest possible utility she can
achieve given her indifference curves and budget line. At point X, her hours spent on
household production will be H1, leaving her hours spent working to be a total of hours spent
awake, let’s call this amount T, less her hours spent on household production (H1), T-H1,

and, her consumption of goods and services to be C1.

However, not all people choose to work and the decision whether or not to be employed boils
down to a simple question: Are the “terms of trade” — the rate of which household production
can be traded for additional consumption — sufficiently attractive to get the worker into

entering the labor market?

As mothers get children or something happens in their children’s lives, like a change in the
school starting age, it might be that the mothers’ indifference curves change as a result,
because they might want to spend more time at home with their children or they can now use
more time in the labor market. The indifference curves could change if the mother faces a

utility function like this:

(1) U =u(C, H; N) = C*H"¥ + Nf(H)
where
C = Consumption of goods and services
H = Time spent on household production
N = Number of children/something happening in the child’s life/ the
introduction of a new reform, like Reform 97
a = A positive number that describes the workers preferences
f(H) = A function of H which can either be positive or negative

The utility function described here, does not change the indifference curves if nothing

happens to the child that affects the mother to change her labor force participation, or if the

32 The budget line is given by the equation: C = wh + V, where w is the wage for each hour worked, h is the
number of hours worked and V is the nonlabor income.
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introduction of a reform, like Reform 97 does not induce her to work more or less, or if she
don’t have any children, because N would then be zero. If for instance the mother changes her
labor supply when her child starts school, N could be a dummy variable with the value one if
the child attend school and the value zero otherwise. Then the change in this mother’s
inditference curves is represented by the term f(H). This represents that the effect is a function
of time spend on household production and this term could either be negative or positive,
depending on this mothers’ preferences and if the change in the child’s life makes her want to
spend more or less time on household production, i.e. at home instead of in the labor market.
If some mothers seem to change their work force participation due to the introduction of
Reform 97, this can be explained by the fact that the variable N in the equation above then
takes the value one for these mothers when the reform is being introduced, which changes
their indifference curves and with this their reservation wage and hours of work due to the
term Nf(H) in the utility function. This does however not mean that these mothers’
preferences change, preferences are constant and does never change, but in their utility
function they have a term that takes the value f(H) when something happens, like the

introduction of a reform, when N=1, see Equation (1) above,

Figure 2: Differences in preferences across mothers

Censumption Consuplion

123

U
Ui i

Housthold preduction Household production

(2} &)
Figure 2: (a) The indifference curves to the left are relatively steep, indicating that the mother requires a
substantial wage in order to give up an additional hour of household production. (b} The ones to the right are

relatively flat, indicating that the mother attaches a much lower value to her time spent on household production.

If the mother is working or not boils down to how her utility function and, thereby her
indifference curve, and budget line looks like. In other words, if the mother choose to work or
not and, in the case of working how many hours to devote to the job, depends on her

preferences for consumption of goods and services versus her preferences for household
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production; if she prefers to spend most of her time on household production, meaning that
she requires a substantial wage in order to give up an additional hour of this, her indifference
curves would be relatively steep (like the ones in figure (a) above), meaning that her
reservation wage is relatively high. If however she attaches a lower value to her time spent on
household production, her indifference curves would be flatter (like the ones in figure (b)
above), meaning that her reservation wage would be lower than in the first case and, with the
same budget line in the two graphs, the mother in figure (b) would work more than the mother

in figure (a).

Section 2 “Existing Literature” presented several studies about how children affect their
mothers’ labor force participation. To summarize the main findings in previous literature there
were two studies concerning the effect school starting of young children had on their mothers’
labor supply; Gelbach (2002) and Cascio (2007). Gelbach (2002) found significant estimates
showing that free public schooling for five year olds increased mothers’ labor supply
measures with between 6 and 24 percent, depending on marital status and the age of the
youngest child, For single mothers with both a five year old and a younger child, he found no
significant estimates on the impact. In relation to labor supply theory this means that the
indifference curves of married mothers both with and without younger children than the five
year old and the indifference curves of single mothers with a five year old as their youngest
child gets flatter when their five year old child starts school; the term f(H) in their utility _
function kicks in due to a change in N from zero to one. This means that the reservation wage
decreases and their labor supply increases as the resuits from Gelbach’s paper from 2002
suggests. That the indifference curves gets flatter and the reservation wage decreases means
the wage the mother needs in order to give up an additional hour of household production is
less than before, and thereby her hours working in the marked increases™. As her child starts
school, the mother does not need to stay at home to take care of this child anymore and, can
instead use this time in the labor market; she shifts time and effort from household production
to the labor market. This is shown in Figure 3 by the new adapting point Y, where her time
spent on household production decreases from H1 (household production in the old adapting
point, point X} to H2 (houschold production in the new adapting point, point Y). With this
decrease in household production comes a corresponding increase in time spent in the labor

market, which leads to an increase in consumption from C1 to C2 due to increased earnings.

* I the mothers’ reservation wages increases, her hours working in the market decreases, making the
indifference curves steeper.
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Cascio’s findings in her study from 2007 are similar to what Gelbach found in his among
single mothers whose youngest child is five, but she did not find any affect neither among
married mothers nor mothers who also has a younger child. This means that the indifference
curves gets flatter and the reservation wage decreases among single mothers whose youngest
child is five; as their youngest child starts school, they get more spear time due to less
childcare performed by themselves and could therefore shift time and effort from household
production to the labor market and earn more money to buy required goods and services, as
shown in Figure 3 below. Cascio found no effect on married mothers where the youngest
child was either five years old or younger or on single mothers whose youngest child was
younger than five’s indifference curves or reservation wage. One explanation for mothers
with younger children not changing their labor supply is that even though the five year old
starts school, they have younger children who still need care and are therefore not able to
increase their participation in the labor market. When it comes to married mothers they have
husbands that might be able to provide for both them and their children, so the mothers can
use their time at home on household production even when not having any younger children

to care for at home.

Figure 3: Different indifference curves with and without free public schooling for five
year olds

Consumption

C -
T U2 new
G- = U2 old
i 1 \ Ul new
1 1 Ul oid
<
H2 Hi Household production

Figure 3: U1/U2 old represents one affected mother’s indifference curves if her five year old were not able to
attend school and U1/U2 new represents the mother’s indifference curves if her five year olds were able to attend
school and she has a wtility function with the term Nf{(H) that changes her indifference curves when the five year
old starts school, when N=1. The mother then adapts in point Y instead of point X (which was the old adapting
point). Hours spent on household production decreases from H1 to H2, increasing hours spent in the labor
market. Consumption thereby increases from C1 to C2.
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The two studies mentioned above, Gelbach (2002) and Cascio (2007) raises the first
hypothesis T am going to test about Reform 97 in this paper:

Hypothesis 1: The change in the school starting age in Norway induced mothers

of six year olds to increase their labor force participation

The second topic discussed in section 2 “Existing Literature” was that childcare costs play a
large role on maternal labor supply. Most studies concerning this relationship have found
evidence of a negative labor-supply response to child care prices among married mothers.
There are also studies indicating that single mothers exhibit less responsiveness in their labor
force participation behavior to child care prices than married mothers (Kimmel, 1998). In
addition, the Norwegian school system is characterized by extensive homework assignments
and the after school care program has been criticized for its low level of quality due to low
staff-student ratio and lack of staff qualiﬁcationsm. As a result of both the cost of care, the
extensive homework assignments and the low level of quality of the after school care
program, mothers might want to stay at home with their children or only work part-time in
order to save money on childcare they can perform themselves since the after school care
program (SFO) in Norway costs just as much as a kindergarten place35 and/or in order to help
their children with their homework. All the factors affecting maternal labor supply here
induces the mothers to reduce their labor supply. According to labor supply theory, this means
that the term Nf(H) in Equation (1) also kicks in here, just in the opposite direction as
described above, making the indifference curves steeper, indicating that the mothers need
more wage in order to work the same amount of time as before; the value they place on their
time increases, represented by an increase in their reservation wage®®. This change in the

indifference curves is illustrated by the new adapting point, Y, in Figure 4 on the next page.

The relationship between the cost of childcare and maternal labor supply leads to the second

hypothesis T am going to test about Reform 97 in this paper:

Hypothesis 2; The change in the school starting age in Norway induced mothers

of six year olds to reduce their labor force participation

** See Section 3.1 “Institutional Differences and how things are in Norway”.
% See Section 3.1 “Institutional Differences and how things are in Norway”.
% Which is a measure on the value the mothers place on their time.
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Figure 4: Different indifference curves depending on the cost of care
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Figure 4;: U1/U2 old represents one affected mother’s indifference curves without childeare cost of sending her
child too school and U1/U2 new represents the mother’s indifference curves when it costs money to have

children in school on a full-day basis and she faces a utility function like the one described in Equation (1). The
mother then adapts in point Y instead of point X (which was the old adapting point). Hours spent on household

production increases from H1 to H2, decreasing hours spent in the labor market. Consumption thereby decreases
from C1 to C2.

Some studies also emphasize the effect mothers’ education has on their labor supply, for
instance Heckman (1974) and Gronau (1973). Heckman (1974) found that more educated
women work more frequently and work longer hours than less educated women. Gronau
found that education has a considerable effect on the women’s value of household
productivity: the shadow price of time®’ of college graduates exceeds that of elementary
school graduates, other things being equal, by over 20 percent. More educated women also
tend to receive higher wages than less educated women (Heckman, 1974) and thereby
according to labor supply theory more educated women faces a different set of indifference
curves® and a different budget line® than less educated women, see example in Figure 5. This
means that the effect can go either way; mothers with more education can either be more or
less affected than less educated mothers, according to the shape of the indifference curves and

the slope of the budget line.

37 Her asking wage or reservation wage.
*® Because of higher reservation/asking wage.
% Because of higher offered wage.
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Figure 5: Different indifference curves and budget line depending on education

Censumption

Budget line more educated women
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Hi H2 Household production

Figure 5: One mother with more education adapts in point Q, giving her a consumption of C2 and household
production of H2, while one mother with less education adapts in point P giving her a consumption of C1 and
household production of HI. This means that the more educated woman in this case spend more time on

household production and less time in the labor market than the less educated woman, spending almost the same
amount on consunption.

The connection between education and maternal labor supply, leads to the third hypothesis 1

am going to test about Reform 97 in this paper:

Hypothesis 3: The change in the school starting age in Norway affected mothers
of six year olds labor force participation different according to their

educational level

The last thing mentioned in section 2 “Existing Literature” was how family size affects
female labor supply. Many studies concerning this relationship reports a negative correlation
between the two (Angrist and Evans, 1998), meaning that as more children is born in a family,
the mother tend to reduce her labor supply. According to labor supply theory, this affects the
indifference curves to get steeper, indicating that the mother now needs higher wage in order
to work in the labor market instead of spending time on household production; her reservation
wage increases, This relationship however, is more concentrated around the birth of children
and not on children starting school, which can be thought of as twenty hours free childcare a
week, and therefore the mother may have more spear time to use in the labor market when her
child starts school. This is however not the case for mothers with younger children, since they

must take care of their younger children no matter if their oldest are enrolled in school. When
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Reform 97 were introduced, six year olds started school which opened up daycare places in
the kindergartens. These “new” daycare places could now be given to the mothers’ younger
children and therefore induce them to shift time and effort from household production to the
labor market. This change could also apply to mothers with a child younger than six years old
as their oldest, for instance a child aged either four or five, by now being able to send either
this child or their younger children to the kindergarten. According o labor supply theory,
mothers with more than one child will then react similar to the mothers described in the
beginning of this section concerning children starting school and increase their labor supply as
their reservation wage decreases, due to the term Nf(H) in Equation (1) making the

indifference curves flatter as illustrated in Figure 3.

This leads me to the last hypothesis [ am going to test about Reform 97 in this paper,

concerning the effect more than one child have on maternal labor supply:

Hypothesis 4: The change in school starting age in Norway induced mothers with

more than one child to increase their laboyr force participation
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5 Data and Sample Description

In this paper I look particularly at the effect Reform 97, and the year the school starting age
changed from seven to six year olds had on mothers® labor supply. My main focus is on full-
time employment, i.e. mothers who work 30 hours or more each week, but I will also be

looking at full- or part-time employment, i.e. mothers who work 4 hours or more each week

and total pension income,

In my empirical analysis I use register data provided by Statistics Norway, called “FD-
Trygd”. This database contains a number of different variables with information about every
person in Norway from 1992 to 2003. There are individual demographic variables (birth date,
gender, number of siblings, marital status, immigration status, number of children),
socioeconomic variables (income, education, public transfer, pension, wealth, municipality of
residence) and current employment status (full-time, part-time, minor part-time, self-

employed).

The information in “FD-Trygd” is obtained from different administrative records, and the data
are usually per time. In some of the records, the data are put together and provide information
continuously through time periods, for instance over a year. The data in this database are
collected and contains information from these sources*":

e NAV"

o Tax reports*

» and other records in Statistics Norway

As mentioned above, the dataset originally consists of records of every person in Norway
from 1992 to 2003. First, 1 start by sorting out the women with children, i.e. the mothers.
When I have done this, T exclude the mothers who have more than six children; mothers with
seven children or more are becoming more and more rare, and they also tend to be completely

out of the labor force, see Table 1 below, and therefore 1 exclude them from the sample.

* Statistics Norway: http://www.ssb.no/mikrodata/

*! Formerly known as National Social Insurance (in Norwegian: Rikstrygdeverket) and Employment Services (in
Norwegian: Aetat),

*2 In Norwegian: Skattedirektoratet
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Table 1: How much mothers work in relation to how many children they have

Workforce participation

Minor Part-
Not Working Time Part-Time Full-Time Total
1 665 476 188 235 166 759 694 020 | 1 714 490

| ) 189 888
2E_4 506 846 114

3 346238 138 529 123 841

Number of children

13 3 - - - 3
Total 1 857 596 705 592 620 698 1740353 | 4924 239

Table 1: Shows how much mothers work in refation to how many children they have®.

Then, I restrict my sample to include the mothers who has an oldest™ child aged three, four,
five or six years old, to ensure that no mother in the control group is treated through an older
child. In addition, I expect that it is when the oldest child starts school that the mothers adjust
their labor supply. I restrict my sample to mothers of three to six year olds in order to get a
clean comparison group. Older children than six year olds are also affected by the SFO
program which came as a result of the introduction of Reform 97 and thereby not a good
comparison group. In addition, mothers of younger children than three year olds are affected

by other reforms like the introduction of the Cash-for-Care allowance and the change in

parental leave,

Third, since the reform was introduced in 1997, I restrict the sample to include the years from

1994 to 1999. This because 1994 was three years prior to the introduction of Reform 97, and

** The table only shows mothers who has an oldest child aged 16 years old or less, since older children are
unlikely to affect maternal labor supply, the entire sample period (i.e. the years from 1992 until 2003),

* In the specification analysis in Section 7.3.2 when confrolling for the age of the youngest child 1 restrict my
sample to include mothers who has a youngest child aged three, four, five or six years old and in Appendix Table
3, I restrict my sample to include mothers with a youngest child aged six, seven, eight or nine years old.
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the likelihood of parents of three year olds in 1994 adjusting their labor supply to the fact that
their children are to start school at the age of six instead of seven at this time is small.
Furthermore, in 1999 the reform has been in force for three years (1997, 1998 and 1999) and
therefore I should be able to see some kind of pattern from 1997 to 1999 if the reform aftected

mothers’ labor supply.

Other studies concerning children and maternal labor supply divides the sample into married
and single mothers (Gelbach, 2002; Cascio, 2007; Kimmel, 1998). In my sample almost 80
percent of the women are either married or living together with the father of at least one of
their children and for the rest of the mothers the marital status is not given. Because of this, |
choose to not divide my sample into married and single mothers, since a large part of the
mothers are married or living together with the father of at least one of their children and I do
not know how many of the other mothers that are married to someone else than their
children’s father since the variable used to explore this don’t contains information about their

marital status.

Finally, the dataset I ended up with consists of 613 751 mothers, distributed as follows:

Figure 6: Distribution of mothers with six children or less with their oldest child aged
three to six years old from 1994 to 1999

By year By age of oldest child
6% o 17%
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M [995 43
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17 % C17%

Figure 6: Distribution of mothers in the sample by year and by age of oldest child

Outcome variable
My main focus is as mentioned full-time employment, and in this context I am going to use a
dummy variable with the value 1 if the mother is full-time employed, i.e. if the mother works

30 hours or more each week, and 0 if not, as the outcome variable. In the beginning of this
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section [ also mentioned that I am going to be looking at full- or part-time employment, and
when doing this my outcome variable will still be a dummy variable, but will now take the
value 1 if the mother is full- or part-time employed and 0 if not, i.e. 1 if the mother works 4
hours or more each week and 0 if she doesn’t. None of these measures will capture self-
employed mothers, since the variable I use to create these dummy variables in “FD-Trygd”
does not have a value or has the value 0 if the mother is self-employed. Therefore self-
employed mothers will fall in under the same category as the ones that don’t work, and the

dummy variable for self-employed mothers will take the value 0 in all cases.

I also mentioned that I will be looking at the mothers’ total pension income when trying to
figure out if school staring of children affects their mothers’ labor supply. Here my outcome
variable will be total pension income measured in NOK 100* and not log (total pension
income) because there are many mothers that go in and out of the labor force and therefore
there are many zero earners, and the value using log (total pension income) will therefore be

too high in many cases.

Control variables
In my main analysis, 1 use year and age (of oldest child) fixed effects as control variables.
Additionally, 1 include several covariates in my robustness analysis. These variables include:
e Mother characteristics: number of younger children, age of birth of first child and
dummy variable for educational level (not completed high school, high school degree,

university degree)

Summary statistics of all observations of mothers in my sample are presented in Table 2 on
the next page. Mothers in my sample are on average 26 years old when having their first
child. 42.4 percent of all mothers in the sample have not completed high school, 36.9 percent
have a high school degree and 20.7 percent have a university degree. The mothers have on

average got 1.7 children.

* NOK 100 is equal to approximately USD 20
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Table 2: Summary Statistics
Means (and standard deviations)

Outcome variables

Mothers working full-time

Mothers working 4 hours or more each
week

Control variables

Mother's age of birth of first child
Number of children

Age of oldest child

Age of youngest child

Mothers number of years in school

Mother not completed high school
Mother high school degree
Mother college degree

N (observations)

0,348
(0,001)
0,597
(0,001)

26,016
(0,006)
1,722
(0,001)
4,512
(0,001)
2,581
(0,002)
12,592
(0,004)

0,424
0,369
0,207

613 751
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6 Empirical Strategy

To estimate the effect of Reform 97 and the change in school starting age of children on
mothers’ labor supply, I focus on mothers’ employment status. Earlier studies have used
employment and hours worked last week (Gelbach, 2002; Cascio, 2007) when examining if
and how school starting of children affected their mothers’ labor supply. In addition, Gelbach
(2002) also use employment, weeks of work and usual weekly hours in 1979 and 1979 wage
and salary income in his study “Public Schooling for Young Children and Maternal Labor

Supply” when investigating the effect.

As mentioned in Section 5 “Data and Sample Description” my main focus is fill-time
employment and the age of the mothers’ o/dest child. I focus on the age of the oldest child
because 1 assume that it is when this child starts school that the mother adjusts her labor
supply to a normal status for her. In my specification analysis, I will do a regression where [
focus on the mothers’ youngest child, to see if the results are the same when focusing on these

children as when focusing on the age of the oldest.

As mentioned 1 use the mothers’ employment status, and thereby hours of work. My main
focus is on full-time employment, i.e. mothers who work 30 hours or more each week, to see
if school starting of the children at the age of six reduced (or increased) the amount mothers

being full-time employed®.

When looking at the difference in employment status between mothers of children of various
ages after a reform has been introduced relative to before, the best approach is a difference-in-
difference estimate. A difference-in-difference approach is usually implemented by
comparing the difference in average behavior before and after the reform for the eligible
group with the before and after behavior for the comparison group. In my study I am going to
use the introduction of Reform 97 as a natural experiment in a difference-in-difference
approach to measure if and how the change in school starting age affected mothers’ labor

supply. A natural experiment approach attempts to find a naturally occurring comparison

*¢ Y will also look at full- or part-time employment, i.e. mothers who work 4 hours or more cach week, and see if
the amount of mothers working full- or part-time were reduced (or increased) due to the change in children’s
school starting age.
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group that can mimic the properties of the contro! group in the properly designed

experiment®’,

The difference-in-difference approach measures the average effect of the treatment on the
treated by removing unobservable individual effects and common macro effects by relying on
two critical identifying assumptions™:

1. Common time effects across groups

2. No systematic composition changes within each group
This means that trends in the groups are the same and that the only thing that is changing

across time is the treatment.

The school starting age changed from seven to six year olds in 1997, therefore I start by
looking at the difference in full-time employment between mothers of children aged five and

six in 1996 and 1997. The difference-in-difference coefficient then looks like:

(2)  me1997 = (FTs 1007 — FTs 1097) — (FTg 1996 — FT's 1996)

where FT, is a dummy variable indicating full-time employment® in year y when the
mother’s child is a year old. The first term (FT¢ 1997 — FT'5 1997) measures the difference in full-
time employment between mothers of five and six year olds in 1997 and the second term

(FTs.1996 — FTs,1996) measures the corresponding difference, measured in 1996.

This difference-in-difference coefficient identifies the effect on the mothers’ labor force
participation of the school reform and the change in school starting age. If the difference-in-
difference coefficient for mothers of six year olds in 1997 (ne,1997) are negative (positive) this
means that mothers of six year olds work less (more) relative to mothers of five year olds in
1997 than they did in 1996, and if this is the case this could indicate that Reform 97 had an

effect on maternal labor supply.

As mentioned above, there are two identifying assumptions that must be satisfied if the

difference-in-difference coefficients are not to be biased. Relative to the equation above the

* Blundell and Costa Dias (2009)
* Blundel! and Costa Dias (2009) and Borjas (2010)
* 1e. working 30 hours or more each week.
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first assumption (i) common time effects across groups means that the time trend of mothers
of six year old’s labor force participation would be the same absent the primary school
reform, as the time trend in labor force participation of mothers of five year olds. The second
assumption (ii) #o systematic composition changes within each group means that there is
nothing systematic, other than the reform, that makes mothers of children aged five or six start
or stop working full-time in this period. These kinds of systematic composition changes could
for instance be that mothers of five year olds in 1997 on average have more education than

mothers of five year olds in 1996, which could make them react different to Reform 97.

The coefficient above looks at mothers of six year olds relative to mothers of five year olds in
1996 and 1997, but since the reform was passed as a law in 1994, mothers of five year olds in
1996 already knew that their children were to start school the next year, and they might adjust
their labor supply thereafter already in 1996, Because of this, it might be other explanations
for a positive or negative coefficient in the difference-in-difference approach (2) and not that
this is a result from Reform 97. To get a constant time trend, and thereby be able to derive any
results from the coefficient to come from the reform, I choose to expand the sample to include
more mothers, and I do so by including mothers of children aged three to six years old in the
years from 1994 to 1999°°, In the rest of this empirical strategy I follow the empirical
approach of Rege and Solli from their paper “The Impact of Paternity Leave on Father

Involvement” from 2010 closely and I use the same notation as they used in their study.

When including a bigger selection of mothers the difference-in-difference coefficient will
look like:

(3) Nay ™ (F Ta,y -F Tcontrol age,y) . (FTa,cc}ntroi year — FTcomrol age, control year)

Here, there are no given reference group, and thereby the control age and control year is not
decided. I have chosen to set the reference group to mothers of three year olds in 1994,
because the law deciding that children were to start school at the age of six was passed in
September 1994 and the implementation date was not set until June 1995 and I therefore
assume that mothers in 1994 had not started adjusting to the new school starting age, and

1994 will therefore work as a control year. Furthermore, when it comes to the reference age of

* See discussion in Section $ “ Data and Sample Description”.
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children, I choose to set these to mothers of three year olds as mentioned, When the child is
three, there is still three year until he or she starts school, and the possibility of the mother
having started adjusting her labor supply to the school starting of her child at this time is
small. In addition, the likelihood of her job situation has come back to normal afier having her

first child when this child is three years old is bigger than if this child were younger®',

When including a bigger selection of mothers and the control age and year in the difference-

in-difference approach, the estimates will look like:

(4) Nay = (FTa,y - FTg,y) - (FTa,lgg‘; - FT3,;994) where y= ]994, 1995,. iy 1999
a=3,4,..,6

where the first term (FT,, — FTsy) measures the difference in full-time employment among
mothers of children aged a and children aged 3, in a given year, y. The term {FTa 1904

FTs 1904) measures the corresponding difference, measured in 1994. If treated mothers
(mothers of six year olds from 1997 and beyond) work less (more) than mothers in the
comparison group (mothers of three year olds) compared to the difference in 1994, my
difference-in-difference estimate, n,y, for mothers of six year olds from 1997 onwards will be

negative (positive),

In order to find the difference-in-difference-coefficient, Ty, 1 use the following regression:

(3)  FTiy=a+7,Yy + 8280+ Nay(Yy*Ag) + PXiy + Eiay

where:

Fliy = Full-time employment of mother i of a (oldest) child aged a (a =3, 4, ..., 6) in
yeary (y = 1994, 1995, ..., 1999)

o = Constant

Yy = Year dummy variable

Yy = Coefficient on year dummy variable

A, = Age dummy variable

Oa = Coeflicient on age dummy variable

My = The difference-in-difference-coefficient

*! For further reasons see the discussion on why I only include mothers with an oldest child aged three, four, five
or six year olds under Section 5 “Data and Sample Description”.
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Xiy = Vector of characteristics in year y (y = 1994, 1995, ..., 1999) on mother i

B = Coefficient on mothers characteristics

iay = Error term for mother i of a (oldest) child ageda(a=3,4, ..., 6)inyeary (y =
1994, 1995, ..., 1999)

There might be changes in employment status of mothers from year to year and this also
depends on the child’s age, and therefore 1 include age of the oldest child and year dummy
variables in the regression fo extract the year and age fixed effects, captured by vy and 8. In
the robustness analysis in Section 7.3.1 I also include the covariates mentioned in Section 5
“Data and Sample Description”; number of younger children, the mothers’ age of birth of the
first child and dummy variable for educational level, to ensure that there are no systematic
composition changes within each group. If the estimates change a lot when including these
covariates, this could indicate that the second identifying assumption®* does not hold. The
effects of the covariates described above on maternal employment are visible through the

coefticient f§ in Equation (5).

When including more covariates [ must keep in mind that the covariates might be
endogenous, which means that they are correlated with the error term and affected by the
dependent variable. In a regression there can’t be any endogenous variables since the effect on
these will get picked up by the error term as well as the coefficient on the variable in the
regression. This could potentially affect my covariates, and I might therefore not be able to
use them in the robustness analysis. When it comes to the educational level and the mothers’
age when having her first child, the likelihood of these being affected by Reform 97 is not big,
since the mothers of these children gave birth to their first born before they knew that Reform
97 would enter into force and change the school starting age from seven to six years old and
as for their educational level the possibility of children’s age when starting school affecting
their mothers® years of schooling is rather small. When it comes to number of younger
children this could potentially be affected by Reform 97, in the way that many women get an
additional child when their {irst born starts school, to be able to stay at home and help and
support their child in school activities. When reducing the school starting age with one year,
younger children might be born one year prior to what was originally the plan, and therefore

mothers of six year olds might have one additional younger child than they would have if the

32 «“No systematic composition changes within each group”
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school starting age was seven years old. But in relation to mothers of seven year olds they
would have the same amount of younger children since it is only the year the child is born that
potentially could be affected and not the number of children the parents have. This means that
none of the covariates presented in Section 5 is endogenous and I can therefore use them in

the robustness analysis.

The coefficient of interest in Equation (5) is captured by the matrix n,, which measures the
incremental change in full-time employment for mothers of children of a given age, a,
compared to mothers of three year olds in a given year, y, compared to the same difference
measured in 1994, If the change in school starting age had a negative (or positive) effect on
maternal employment, this should be identified by a pattern associated with treated or non-
treated mothers in the estimates of 11, In the matrix for the results from the regression I
should be able to see significant negative (or positive) coefficients corresponding to the dark
shaded cells in the table below but no significant coefficient corresponding to the white cells
in this table (the mothers represented in these cells have children who are to start school at the
age of six, but not jet), especially not in the cells with the number 7 (since the mothers

represented in these cells are untreated), if Reform 97 had any impact on maternal fabor

supply.

Table 3: School starting age of children from 3 to 6 years old in 1994 to 1999

Age/Year! 1994 | 1995 | 1996 | 1997 | 1998 | 1999
3 6 6 6 6 6 6
4 7 6 6
5 7 7 6
6 7 7 7

Table 3: The numbers in the different cells are when children of various ages starts school and the dark shaded
cells represent the year the children start their education, i.e. the number 6 in the cell 1994/3 represents that
children who are three years old in 1994 will start schoot at the age of six. The dark shaded cells 1997/6, 1998/6
and 1999/6 represents that these children have started school,

If there are to be significant coefficients in any of the cells representing non-treated mothers
(the cells with the number 7 in Table 3), this will be a violation of my identifying assumption;
that time trends in full-time employment are similar for mothers of children aged three to six

years old absent the reform,
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Child's age

7 Empirical Results

7.1 Descriptive Results

Before presenting the difference-in-difference coefficients, I am going to look at the
descriptive results. Table 4 below shows the amount of mothers that are full-time employed
depending on the year and the age of their oldest child, for example, the number 0.3487135 in
cell 1996/4 means that about 35 percent of mothers of four year olds were full-time employed
in 1996.

Table 4: Summary Statistics of full-time employment among mothers by age of their
oldest child and year

Year
1994 1995 1996 1997 1998 1999
0,3441982 0,3519529 0,3519932 0,3582696 0,3603128 0,344331
(0,4751151) | (0,4775887) | (0,4776015) | (0,4795017) | (0,4801008) | (0,4751591)

0,3319735

0,3412546

0,3614864

i

0,3546245

(0,478409)

Table 4: Summary statistics, amount of full-time employed mothers divided into year and age of the oldest child,
standard deviation in parenthesis.

As shown in Table 4 there are no big changes in the amount of full-time employed mothers in
any of the years for any age of the children; the amount of full-time employed mothers range
from little above 32 percent for mothers of six year olds in 1994 to about 36.3 percent for

mothers of four year olds in 1998.

When looking at the numbers in Table 4, it does not scem like Reform 97 had any effect on
maternal labor supply since it seem to have been an even increase in the amount of full-time

employed mothers the years from 1994 to 1998, The numbers in 1999 shows a little decrease
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from 1998 for mothers of children of all ages in the sample. The increase from 1994 to 1998
seems to have happened for all mothers in the sample, and not just for mothers of six year
olds who were affected by the introduction of Reform 97. In addition, there were not any big
changes in the amount of full-time employed mothers from 1996 to 1997 when the six year
olds started school, either for mothers of six year olds or for mothers of children in the other

age cohorts. Figure 7 show the same development:

Figure 7: Development in full-time employment of mothers of three, four, five and six
year olds from 1994 to 1999

g{ o
T i T T T T T
1994 1895 1996 1997 1998 1999
yr
Jyears ——=——- 4years
~———- byears - - Byears

Figure 7: Graph that shows the development in the amount of full-time employed mothers who had an oldest
child aged three, four, five or six years old from 1992 to 2003,

The graph in Figure 7 show the development in the amount of full-time employed mothers of
three, four, five and six year olds the years from 1994 until 1999, There has, as mentioned
above and shown in the graph here, been an even increase in the amount of full-time
employed mothers up until 1998, but in 1998 it seems like something happened in the labor

market that induced mothers of children of all ages to reduce their labor force participation.

As shown in the graph (and in Table 4), there are no big changes in the amount of full-time
employed mothers of six year olds in 1997, when Reform 97 entered into force, relative to
mothers of children in the other age cohorts. As a matter of fact, the development of full-time
employed mothers look rather similar to each other for mothers of children of all ages the

entire period in question, with no bigger spacing than little above 2 percent, which occurred
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between mothers of three and mothers of six year olds in 1994. The big change in the
development seems to have come in 1998, but this change affected full-time employed
mothers of children of all ages and did not increase the distance in labor supply between

mothers of children in the different age cohorts.

When it comes to the decrease in the amount of full-time employed mothers in 1999 this
could come from the fact that the cash for care subsidy was introduced in 1998, and the
mothers represented in the graph above could have younger children who were affected by
this reform. Bettinger, Haegeland and Rege (2011) and Kornstad and Thoresen (2007) both
documented a negative effect of the Cash-for-Care program on mothers’ labor supply. One
other explanation could be that the unemployment had fallen from 1993 to 1998 with almost 3
percent, but in 1998 it stopped falling and started increasing again®. I am not going to devote
any more time into figuring out which, if any of these, resulted in the decrease in maternal

labor supply in 1999.

Had Reform 97 changed mothers’ labor supply there most likely would have been a change in
the graph in Figure 7 and the numbers in Table 4 from 1996 to 1997 when the reform entered
into force. In addition, this change would most likely only apply to mothers of six year olds,
since this particular reform only applied to six year olds. Because of this and the fact that the
increase seems to have been just as large for mothers of children in the other age cohorts the

likelihood of Reform 97 have affected maternal labor force participation is not big.

However, it is not easy to detect small changes in summary statistics, and therefore [ am
going to examine the hypothesis from Section 4 “Labor Supply Theory and Hypotheses” and
try to uncover if Reform 97 had any effect on maternal labor supply using the empirical

strategy described in Section 6 in the following empirical results.

* Statistics Norway: http://www.ssb.no/arbeid/
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7.2 Main Results

If Reform 97 changed mothers” labor supply I expect to see significant results, either positive,
i.e. mothers increased their labor supply, or negative, i.e. mothers reduced their labor supply,
in the difference-in-difference coefficients representing mothers of six year olds from 1997
onwards (treated mothers) and no significant results in the cells corresponding to the untreated
mothers (mothers of four and five year olds as well as mothers of six year olds prior to the

introduction of the reform).

In Table 5 below I present the ordinary least square (OLS) estimates of the difference-in-
difference-coefficients (n,y), standard errors are presented in parentheses. Table 5 shows how
mothers of children between the age of four and six changed their labor supply relative to
mothers of children aged three in the years from 1995 to 1999 compared to the same
difference in 1994. Included in the regression are vectors for year and age dummy variables,
Yy and A,, where vy and 3, captures the year and age fixed effects, see Equation (5) in Section

6 “Empirical Strategy”.

Table S: Incremental effect on full-time employment among mothers by age of their
oldest child and year
Year

1994 1995 1996 1997 1998 1999
3 - - - . - -

Child's age

- | 0.0015 | 00101+ | 0.0129% | 0.0134* | 0.0225%*
(0.006) | (0.006) | (0.006) | (0.006) | (0.006)

Table 5: The table shows the incremental effect on full-time employment among mothers by age of their oldest
child and year. No. of observations: 613 751, Adjusted R? = 0.000. Mean full-time employed mothers: 0,348,
Estimates reflect results from single OLS models, adjusted for year and age fixed effects. +, * and ** denote
significance at 10 percent, 5 percent and 1 percent level. Robust standard errors in parentheses.

The difference-in-difference coefficients (1) presented in the table above shows how much
more (+) or less (-) mothers of children aged a (a =4, S or 6 ) worked compared to mothers of
three year olds in year y (y = 1995, 1996, 1997, 1998 or 1999) than they did in 1994. To
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illustrate; 15 1997 = 0.0129* in the cell 1997/5 measures the difference in full-time employment
of mothers of children aged five relative to mothers of children aged three in 1997, less the

same difference measured in 1994, like this**:

(6)  Ms.1997 = (FT5,1007 = FT3,1907) — (FT's,1994 — FT3 1994)

where FT represent full-time employment. Further, the signs behind some of the coefficients
in the table, +, * and **, means that the coefficient in that cell are significantly different from

zero on, respectively, a 10, 5 and 1 percent significance level.

Table 5 does not only reveal significant results on the mothers’ labor force participation from
the year the school starting age changed from seven to six years old, in 1997, but also in other
cells. There are significant changes in eight of the fifteen cells in the table, but none that
shows a clear pattern that Reform 97 had any effect on mothers’ labor force participation. The
difference-in-difference-coefficients are positive and significant for mothers of children aged
five and six in the years from 1996 to 1999, so it seems like the change is coming in 1996 and
affected mothers of five year olds as well as mothers of six year olds and induced them to
work more relative to mothers of three year olds than they did in 1994. The coefficients are
small and not significantly different from zero in the cells corresponding to mothers of four

year olds the entire period in question as well as for mothers of five and six year olds in 1995.

Even though the change is not only for mothers of six year olds, this could have something to
do with the introduction of the reform. As the reform was introduced all the six year olds
started school and there were freed child care places in the kindergartens that previously had
been taken by the six year olds. This could potentially affect mothers of four and five year
olds to get kindergarten places for their young ones and therefore be able to increase their
amount of work in the market. This means that Reform 97 could have an effect on mothers
with younger children than six year olds’ labor supply; it could induce them to work more due
to the school starting of six year olds, which gave room for younger children in the

kindergartens.

¥ 15,199 = (0,3589684 — 0,3582696) — (0,3319735 — 0,3441982) = 0,0129
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This could explain why mothers worked more from 1997 onwards, when the six year olds
were enrolled in school instead of kindergarten, however, it does not explain the significant
results in 1996. It was decided in June 1995 that the school starting age was to be lowered to
six year olds in 1997, so it could be the case that parents already in 1996 had started adjusting
their labor supply towards the school starting of their children. If this is the case, the
significant coefficients in 1996 in Table 5 could come from the introduction of the reform.
This is however doubtful, since mothers of six year olds in 1996 also increased their labor
supply; there are significant results showing that mothers of six year olds in 1996 worked
more compared to mothers of three year olds than they did in 1994, Mothers of six year olds
in 1996 were not affected by the reform at all since their children were to start school at the
age of seven in 1997; they are unireated. This means that the results here provide evidence
that could mean that mothers’ labor force participation were affected by something else than

the reform.

From the table above there are no clear results indicating that mothers’ labor supply were
aftected by the introduction of the reform. The table yields positive significant estimates for
mothers of five and six year olds from 1996 onwards, meaning that mothers of five and six
year olds worked more from 1996 until 1999 compared to mothers of three year olds, than
they did in 1994, In relation to the two hypothesis described in Section 4 “Labor Supply
Theory and Hypotheses™ that are relevant here (1) The change in the school starting age in
Norway induced mothers of six year olds to increase their labor force participation and (2)
The change in the school starting age in Norway induced mothers of six year olds fo reduce
their labor force participation the results presented in Table 5 does not seem to be consistent

with either one of them.

In relation to the theory described in Section 4 “Labor Supply Theory and Hypotheses”, this
means that it does not seem like these mothers” utility function include the term Nf(H)
presented in Equation (1), where N changes from zero to one as Reform 97 is being
introduced. This means that the indifference curves does not change due to the introduction of
the reform and, therefore the reservation wage and the employment status (hours worked) stay
the same. The results presented here, however, fits better with the results presented in Section
7.1 “Descriptive Results™; it does not seem like Reform 97 had any effect on maternal labor

force participation.
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As mentioned previously I will also investigate how the reform affected full- or part-time
employment and earnings. In the case concerning full- or part-time employment there were
significant results in four of the fifteen cells, but none that shows any clear pattern that the
reform affected mothers’ labor supply, see Appendix Table 1. When looking at earnings the
results were consistent with Table 5 and showed significant estimates in all the same cells
except in the ones for mothers of five year olds in 1997 and 1998 where the estimates were

still positive, but not significantly different from zero, see Appendix Table 2,
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7.3 Robustness and Specification Analyses

7.3.1 Robustness Analysis

One of the identifying assumptions in my difference-in-difference approach is that time trends
in full-time employment of mothers of children between the age of three and six would have
been similar absent the reform. The fact that I do observe significant difference-in-difference-
cocefficients on the amount of full-time employed mothers in Table 5 both prior to the
introduction of the reform (in 1996) and for mothers of children not affected by the reform
(five year olds), do not support this assumption. The positive coefficients concerning mothers
of five year olds could come from the fact that they have started adjusting their labor supply
towards the school starting of their children in a year, so this could come as a result of the
reform. However, mothers of children aged six in 1996 are not affected in any way (they are
untreated); their children are to start school at the age of seven in 1997, and therefore the
assumption about common time effects across groups are not satisfied here. This means that
time trends are not similar for all mothers represented in the table, but vary with the age of

their child and the year in question.

As mentioned in Section 6 about empirical strategy, the estimates in the main analysis can be
biased; they could either be too high or too low, meaning that there could be systematic
composition changes within each group. If the mothers in the different cells in the table are
different, for instance, all mothers of children aged five in 1997 have much more education
than mothers of children aged five in 1996, they could respond different to changes in the

labor market or the introduction of a new reform.

In the analysis above, the main analysis, I included age of the oldest child and the year fixed
effects in the regression. To get a more robust analysis I have to include more covariates and
see if this changes the difference-in-difference coefficients. In this regression | am going to
use the variables specified in Section 5 “Data and Sample Description” under control
variables; number of younger children, the mothers’ age of birth of the first child and dummy
variable for educational level (including one dummy for completed high school and one for
having a college degree, leaving the omitted variable to be those who haven’t finished high
school). In this regression I use the same model as described in Section 6 “Empirical

Strategy”, but here I include the variables presented above in the regression as covariates.
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Table 6: Incremental effect on full-time employment among mothers by age of their
oldest child, year, number of younger children, the mothers’ age of birth of the first
child and dummy variable for educational level

Year

1994 1995 1996 1997 1998 1999

0.0134% | 0.0161%* | 0.0246%*

Child's age

0006) | (0.006) | (0.006)

Table 6: The table shows the incremental effect on full-time employment among mothers by age of the oldest
child, year, number of younger children, the mothers’ age at birth of first child and dummy variables for
completed high school or college. No. of observations: 613 751. Adjusted R = 0.078. Mean full-time employed
mothers: 0.348. Estimates reflect results from single OLS models, adjusted for year and age fixed effects. +, *
and ** denote significance at 10 percent, 5 percent and | percent level. Robust standard errors in parentheses,

In relation to the main analysis, the changes in the difference-in-difference estimates are not
big (no more than 0.0035). This means that by including more contro! variables the effects on
full-time employment did not change much and this indicate that it doesn’t exist systematic

composition changes within each group™.

With the exception of the amount of mothers of five year olds in 1996 who were full-time
employed there are no differences in which estimates that are significantly different from zero
in the main analysis, Table 5, and in the robustness analysis, Table 6. This means that by
including more control variables in the main regression the effect of Reform 97 on maternal
labor supply does not change; there is still no clear pattern in the regression that indicates that
it seems like Reform 97 had any effect on maternal labor force participation. The fact that the
results for mothers of five year olds in 1996 are no longer significantly different from zero,
but the results for mothers of six year olds this year still are, indicates that the increase in
maternal labor supply does not come from the introduction of the reform, but it seems like

there are other explanations for this increase.

% The same is the case for if mothers are working full- or part-time, i.e. working 4 hours or more each week.
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In relation to the theory described in Section 4 “Labor Supply Theory and Hypotheses”, the
same applies here as in the main analysis in Section 7.2; the mothers’ utility function does not
seem to include the term Nf{(H) described in Equation (1), where N changes from zero to one
when Reform 97 is put into action and the school starting age changes from seven to six year
olds. This means as described above, that it does not seem like the reservation wage or the
hours worked each week changes as a result of the introduction of the reform since the
indifference curves does not change due to the term Nf(H). When looking at the hypotheses
described in Section 4 “Labor Supply Theory and Hypotheses”, the same two applies here as
in the main analysis: (1) The change in the school starting age in Norway induced mothers of
six year olds 1o increase their labor force participation and (2) The change in the school
starting age in Norway induced mothers of six year olds to reduce their labor force

participation, but here, as in the main analysis, the results does not seem to be consistent with

either one of them.

7.3.2 Specification Analysis

Up until now and for the remainder of this paper, I focus the age of the oldest child as an
independent variable®®, Instead I could be focusing on the age of the youngest child like
Gelbach (2002) does in his study. When looking at the age of the youngest child the
possibility of the mother having older children in school already is bigger and, this older
child/these older children can either help the younger child with his or her homework or they
could need help from their parents themselves, depending on how old they are and what level
they are at in school. This means that by having older children in school the parents could
either have more or less to do, depending on the older children, In this section I am going to

be looking at the age of the youngest child instead of the oldest, the rest of the regression are

the same as in the main analysis.

When looking at the age of the youngest child, there is also a possibility of the mothers of
three, four and five year olds having older children at the age of six who are affected by the
reform, and therefore the mothers here could be treated through an older child. The sample

includes mothers who has a youngest child aged three, four, five and six, the rest of the

% 1 explain why in Section 5 “Data and Sample Description™.
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sample is equal to what was described in Section 5 “Data and Sample Description”, and

consists of 773 500 mothers”'.

Table 7: Incremental effect on full-time employment among mothers by age of their
youngest child and year

Year

1994 1995 1996 1997 1998 1999
3 - - - . - -

0.0015 : 0.0082 | 0.0277**

Child's age

(0.005) 005) | (0.005) | (0.005)

Tabie 7: The table shows the incremental effect on full-time employment among mothers by age of their
youngest child and year. No. of observations: 773 500. Adjusted R* = 0.002. Mean full-time employed mothers:
0,343, Estimates reflect results from single OLS models, adjusted for year and age fixed effects. +, * and **
denote significance at 10 percent, 5 percent and | percent level. Robust standard errors in parentheses.

When looking at the age of the mothers’ youngest child, the results are the same as in the
main analysis; it does not seem like Reform 97 affected the labor supply of mothers of
children between the age of four and six years old relative to those of children aged three, see
Table 7. From 1998 to 1999 something happened with the mothers who have a youngest child
aged four, five or six; they increased their labor supply, as shown in the estimates in Table 7,
relative to mothers of three year olds compared to the same difference in 1994. The estimates
“jumped” with between 0.01 and 0.02 for mothers of four, five and six year olds from 1998 to
1999 and all the coefficients in 1999 are significantly different from zero. This could come as
a result of the introduction of the Cash-for-Care allowance introduced in 1998 since there
might now be more work for mothers with children not affected by this reform (mothers of
children aged three or older), they might take over jobs from mothers of children who were
affected; mothers of one and two year olds, and therefore they might increase their labor
supply. I am not going to investigate this any further since this is a paper focusing on the

introduction of Reform 97 and the effect of the Cash-for-Care allowance on mothers of

*" In the regression in Appendix Table 3 the sample includes the mothers who has a youngest child aged six,
seven, eight or nine, the rest of the sample is equal to what was described in Section 5 “Data and Sample
Description”,
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children not affected by the introduction of it needs much more attention than I can give it in

this paper.

In Appendix Table 3 T have performed the same regression concerning mothers who have a
youngest child between the age of six and nine in order to see if this affects maternal labor
supply’®. As mentioned above, mothers of children between the age of three and five could
have older children who were affected by the reform. By performing the regression on
mothers whose youngest child is between the age of six and nine, the possibility of them
having older children who were affected by the reform the year in question disappears and the
results show how the youngest child affects their mothers® labor supply. These difference-in-
difference coefficients report significant negative estimates for six year olds in 1996, 1997
and 1998 in relation to nine year olds these years compared to the same difference in 1994,
Since there are significant negative estimates prior to the introduction of the reform (for
mothers if' six year olds in 1996), that is for untreated mothers, I must also here conclude that

there are no evidence indicating that Reform 97 affected maternal labor supply.

The main findings when looking at the age of the mothers’ youngest child is the same as when
looking at the age of her oldest child; it does not seem like Reform 97 affected maternal labor
supply either in a positive or in a negative way. In relation to the theory described Section 4
“Labor Supply Theory and Hypotheses”, the effects are the same as in the main analysis; the
utility function does not seem to include the term Nf(H) and therefore there are no changes in
the indifference curves, and thereby no changes in the reservation wage or the labor supply of

mothers.

*® Here the sample consists of 523 869 mothers.
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7.4 Subsample Analyses

7.4.1 Mothers’ Educational Level
Women with different levels of education tend to react different on changes in the labor
market or introductions of new reforms™, like Reform 97. Because of this I divide the sample
into three main groups, divided as follows:
e College degree — Mothers with more than 15 years of education (126 901 mothers)
o Completed high school — Mothers with 13 to 15 years of education (226 739 mothers)
¢ Not completed high school — Mothers with less than 13 years of education (260 111

mothers)

In the first table below, Table 8, I look at full-time employment among mothers who have a
college degree, the second one, Table 9, I focus on full-time employment among those who
have a high school degree and the last one, Table 10, I look at full-time employment among

those who haven’t finished high school.

Table 8: Incremental effect on full-time employment among mothers who have a College
Degree by age of their oldest child and year

Year

1994 1995 1996 1997 1998 1999
3 - - - - - -

0.014

0.0263+ | 0.0305% | 0.0470%*
0014) | 0014) | (0.014)

Table 8: The table shows the incremental effect on full-time employment among mothers who have a college
degree by age of their oldest child and year. No. of observations: 126 901. Adjusted R* = 0.001. Mean full-time
employed mothers: 0.486. Estimates reflect results from single OLS models, adjusted for year and age fixed
effects. 4, * and ** denote significance at 10 percent, 5 percent and 1 percent level, Robust standard errors in
parentheses,

Child's age

% See literature in Section 2 “Existing Literature” and discussion under Section 4 “Labor Supply Theory and
Hypotheses”.
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Table 9: Incremental effect on full-time employment among mothers who have a High
School Degree by age of their oldest child and year

Year

1994 1995 1996 1997 1998 1999
3 - - - - - .

0.0179+

Child's age

(0.010)

Table 9: The table shows the incremental effect on full-time employment among mothers who have a high
school degree by age of their oldest child and year. No. of observations: 226 739. Adjusted R? = 0.001. Mean
full-time employed mothers: 0,388. Estimates reflect results from single OLS models, adjusted for year and age

fixed effects. +, * and ** denote significance at 10 percent, 5 percent and 1 percent level. Robust standard errors
in parentheses.

Table 10: Incremental effect on full-time employment among mothers who haven’t
finished High School by age of their oldest child and year

Year

1994 1995 1996 1997 1998 1999

00161+

Child's age

(0.009)

Table 10: The table shows the incremental effect on full-time employment among motheis who haven’t finished
high school by age of their oldest child and year. No. of observations: 260 111. Adjusted R? = 0.000. Mean full-
time employed mothers: 0.246, Estimates reflect results from single OLS models, adjusted for year and age fixed

effects. +, * and ** denote significance at 10 percent, 5 percent and 1 percent level. Robust standard errors in
parentheses,

Mothers with a high school degree are where there are most significant estimates and thercby
those who seem to be most affected by the age of their children and by the year, see Table 9;
here mothers of children aged six work more all the years in question in relation to mothers of

three year olds than they did in 1994, and all the results here are significantly different from

53




zero. When it comes to mothers of five year olds, they also work more compared to mothers
of three year olds than they did in 1994, but here only the estimates for 1997, 1998 and 1999
are significant on at least a 10 percent level. For mothers of four year olds the estimates vary
in relation to being positive or negative and here none of the estimates are significantly
different from zero. As in the main analysis, the result here does not give any clear evidence
that Reform 97 affected high school educated mothers’ labor force participation; there are also
here significant results prior to the introduction of the reform for mothers not affected by the

reform (untreated mothers); mothers of six year olds in 1995 and 1996.

When it comes to college educated mothers, see Table 8, the results varies to a greater extent
than for high school educated mothers with both negative and positive estimates for mothers
of children of all ages. For mothers of five year olds there are positive and significant
estimates from 1996 until 1999 indicating that these mothers work more than mothers of three
year olds than in 1994, In addition it seem like mothers of all children in 1998 worked more
compared to mothers of three year olds than they did in 1994, shown by significant estimates
for mothers of children of all ages this year. For mothers of six year olds in 1995 there is also
a significant coefficient, but this coefficient indicate that mothers of six year olds worked less
than mothers of three year olds in 1995 compared to the same difference measured in 1994,
this could come as a result of different things, but [ will not devote any more time to figure
out what it could be. Since it seems like mothers of five year olds are affected more than
mothers of six year olds, this doesn’t seem to be a result of Reform 97, since this reform

mainly affected children at the age of six from 1997 onwards.

The last group is the mothers who haven’t finished high school, see Table 10, i.e. those
mothers with less than 13 years of education. The difference-in-difference estimates here are
as for the college educated women; both positive and negative, but here not as many as for the
college educated women are significantly different from zero. The ones who are significant
here are the ones for mothers of five year olds in 1999 and mothers of six year olds in 1997
and 1999. This indicates that the changes for mothers without a high school degree have not
affected many mothers, and the estimates do not provide any clear pattern that can be
associated with the introduction of Reform 97. In addition when looking at the numbers in
Table 10, I can see that the estimates of mothers of six year olds lie a little above 0.01 the
entire period and I can’t see any clear changes in the estimates in 1997 which indicates that

Reform 97 affected maternal labor supply.
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The fact that there is not an even increase in full-time employed mothers the years from 1995
until 1999 for college educated women, women without a high school degree or for mothers
of four year olds with a high school degree can indicate that there aren’t any common time
trend here, in other words that the first identifying assumption is not fulfilled. For mothers of
five and six year olds with a high school degree however, there is an even increase in labor
force participation the years mentioned above, but since I have already mentioned that the
possibility of this having to do with the reform is scant, this increase and the fact that it
doesn’t include mothers of four year olds suggests that this assumption is violated in this

regression 10o.

When dividing the mothers into three groups depending on their educational level, there is no
evidence in any of the groups that they are affected by the introduction of Reform 97; there
are no clear patterns that could substantiate this in any of the tables presented above. The

same applies if I focus on the full- or part-time employed mothers; see Appendix Tables 4, 5
and 6.

According to the theory the effect are the same as in the other regressions; it does not seem
like the mothers’ utility function include the term Nf(H) described in Equation (1) and
therefore the indifference curves does not change for either college educated mothers, high
school educated mothers or mothers who haven’t finished high school as a result of the
introduction of the reform. This means that it seems like the mothers’ reservation wage stays
the same when their children start school and that this is not affected by their educational

level.

The hypothesis that applies here is (3) The change in the school starting age in Norway
affected mothers of six year olds labor force participation different according to their
educational level. The results shown in this section is not consistent with this hypothesis,

since I did not uncover any affect of the reform on any of the mothers, neither on college

educated, high school educated nor mothers who had not finished high school.

7.4.2 Younger Children
Throughout this paper I am focusing on the mothers’ oldest child and its age, because of this,
it could be the case that the mothers also have younger children than the one mentioned. This

is accounted for in the robustness analysis where [ include a variable for younger children. To
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figure out if having younger children affect the mothers’ labor force participation I divide the
main sample into two main groups, as follows:

e Mothers with younger children (388 252 mothers)

¢ Mothers without younger children (225 499 mothers)

Mothers with younger children are presented in the first table below, Table 11, and mothers

without younger children are presented in the second table below, Table 12.

Table 11: Incremental effect on full-time employment among mothers with younger
children by age of their oldest child and year

Year

1994 1995 1996 1997 1998 1999

0.0148+ | 0.0250%* | 0,0220%%

Child's age

0.008

Table 11: The table shows the incremental effect on full-time employment among mothers with younger children
by age of their oldest child and year. No. of observations: 388 252. Adjusted R? = 0.001. Mean full-time
employed mothers: 0.313, Estimates reflect results from single OLS models, adjusted for year and age fixed
effects. +, * and ** denote significance at 10 percent, 5 percent and 1 percent level. Robust standard errors in
parentheses,

For mothers with younger children, represented in Table 11, something happened with the
difference-in-difference estimates in 1997; all of them “jumped” a little above 0.01 from 1996
which indicate that mothers labor force participation were increased from 1996 to 1997 and
this increase lasted throughout the sample period. The fact that the change is occurring to
mothers of children of in all age cohorts and not just mothers of six year olds who were
affected by the reform, could come from the fact that as a result of Reform 97 there were
opened up childcare places in the kindergartens since the six year olds now were enrolled in
school and not in kindergarten. These childcare places could either be given to younger
children represented by their age in the regressions, for instance children aged four or five or
the “new” daycare places could be given to their younger siblings’, which meant that the

mothers did not have to stay at home with younger children anymore and could instecad
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increase their labor supply. All estimates from 1997 onwards in Table 11 are 0.01 or higher,
but for four year olds in 1997 and 1999 the estimate are not significantly different from zero.
In the table below I investigate if something similar happened to mothers without younger

children or if this was something that only occurred to mothers with more than one child.

Table 12: Incremental effect on full-time employment among mothers without younger
children by age of their oldest child and year

Year

1994 1995 1996 1997 1998 1999

Child's age

Table 12: The table shows the incremental effect on full-time employment among mothers with only one child
by age of their oldest child and year. No. of observations: 225 499, Adjusted R* = 0.001. Mean full-time
employed mothers: 0,408. Estimates reflect results from single OLS models, adjusted for year and age fixed
effects. +, * and ** denote significance at 10 percent, 5 percent and 1 percent level. Robust standard errors in
parentheses,

When looking at mothers with only one child, represented in Table 12, the effect from Table
11 is no longer present; here all the estimates for four year olds are negative, for five year olds
positive and for six year olds it varies with the year I look at. There are no clear pattern
associated with these mothers and their labor force participation, and the only estimates that
are significantly different from zero are the one for mothers of four year olds in 1997, which
is negative, and the one for mothers of five year olds in 1999, which is positive. There is no
clear pattern which indicates that Reform 97 had any effect on maternal labor supply for

mothers with only one child.

When looking at full- or part-time employment the regressions yields the same results as the
analyses here; there are positive estimates for mothers of four, five and six year olds with
more than one child from 1997 onwards, but here the estimates associated with mothers of
four and five year olds in 1997 are not significantly different from zero, see Appendix Table

7. When it comes to mothers without younger children the results on full- or part-time
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employment are the same as presented above in Table 12, the only difference is that there are

no longer significant estimates on mothers of four year olds in 1997, see Appendix Table 8.

In relation to the theory described in Section 4 “Labor Supply Theory and Hypotheses”, the
effect on mothers with only one child are the same as described in the previous sections; the
utility function described in Equation (1) does not seem to include the term Nf(H) which
changes the indifference curves and thereby the reservation wage and the hours worked when
the reform is being introduced, when N=1. This means that the mothers with only one child
do not change their labor force participation due to the change in school starting age.
However, for mothers with younger children it now seems like they increased their labor
supply; their utility fanction seem to include the term Nf(H) described in Equation (1) in
Section 4 “Labor Supply Theory and Hypotheses”, which takes the value f(H) when the
reform is being put into action, when N=1. This term changes the indifference curves and,
thereby their reservation wage and adapting point, which results in a change in the hours spent
in the labor market. How these mothers might react is described in Section 4 “Labor Supply

Theory and Hypothesis” and, this particular case is also illustrated in Figure 8 below:

Figure 8: Changed indifference curves for one mother with more than one child due to
the introduction of Reform 97

Consumption

€1} -

U2 afterintroduction

Cl -~ ===
U2 before introduction

| I \ Ul after introduction
| 1 U ; H
. < | 1 before introduction

H2  Hi Household production

Figure 8: Changed indifference curves due to the introduction of Reform 97 for one mother with more than one
child.

Figure & present one example of indifference curves and budget line where the mother

increased her labor supply as a result of the reform and I am now going to describe how this
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particular mother® were affected by the reform. Before the introduction of Reform 97 the
mother adapted in point X in Figure 8, bui when Reform 97 was introduced, the mother’s
value of her time decreased® and as a result, her indifference curves got flatter. This means
that she get a new adapting point since the budget line now intersects her new indifference
curves (U1/U2 after introduction) at a different point, point Y, in the graph above. As you can
see in Figure 8, the time spent on household production decreases as a result of new
indifference curves, and thereby the hours spent working in the market increases. The figure
presented here is identical to Figure 3 described in Section 4 “Labor Supply Theory and

Hypotheses” with the exception of the labels on the indifference curves,

The last hypothesis presented in Section 4 “Labor Supply Theory and Hypotheses” (4) The
change in school starting age in Norway induced mothers with more than one child to
increase their labor force participation is consistent with the results presented in this
subsample analysis. This means that it seems like the reform induced mothers with more than
one child to increase their labor supply, no matter if their oldest child were four, five or six

years old.

% Different mothers have different indifference curves, and therefore the set of indifference curves described
here is only one example on how one mother might react to the introduction of the reform,
5! How this is possible see discussion around Equation (1) in Section 4 “Labor Supply Theory and Hypotheses”.
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8 Conclusion

In 1997 the Norwegian government implemented a reform that reduced the school starting age
of children to six year olds, Reform 97. T use the implementation of this reform to investigate
if school starting of children affects maternal labor supply. Children born in 1991 or later
were affected through that they had to start school at the age of six instead of seven and attend
elementary school for ten years. Using a set of comprehensive administrative data, I estimate
a difference-in-difference model which exploits the differences in mothers of these children’s
labor force participation due to the introduction of this reform. If the reform affected maternal
labor supply, T expect this to show in the difference-in-difference estimates for mothers of six

year olds from 1997 and beyond.

In my main analysis I found no clear pattern associated with mothers of six year olds from
1997 onwards that could indicate that the reform affected these mothers’ labor force
participation. In this regression there were significant positive estimates both on mothers of
five and mothers of six year olds labor supply from 1996 onwards, which is prior to the
introduction of the reform. This means that there were significant positive estimates
concerning mothers who were not affected by the reform, untreated mothers (mothers of six
year olds in 1996). The same is the case in my robustness and specification analyses and my
subsample analysis concerning mothers’ educational level; no clear pattern associated with

the estimates that could indicate that the reform affected maternal labor force participation.

When dividing the sample into mothers with only one child and mothers with more than one
child, however, I found a pattern associated with mothers of children aged four, five and six
with more than one child that could indicate that the amount of these mothers working full-
time increased from 1997 and beyond, and the pattern was still visible when including part-
time employment as well in the regression. This means that mothers of children in all age
cohorts with more than one child worked more compared to mothers of three year olds in
1997 onwards than they did in 1994. This pattern did not exist in the estimates for mothers
with only one child, neither for mothers working full-time nor for mothers working either full-

or part-time,
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In relation to the four hypotheses described in Section 4 “Labor Supply Theory and

Hypotheses™,

Hypothesis 1: The change in the school starting age in Norway induced mothers of six
year olds to increase their labor force participation

Hypothesis 2: The change in the school starting age in Norway induced mothers of six
year olds to reduce their labor force participation

Hypothesis 3: The change in the school starting age in Norway affected mothers of six
year olds labor force participation different according to their
educational level

Hypothesis 4: The change in school starting age in Norway induced mothers with

more than one child to increase their labor force participation

the only one who is consistent with the findings in the regressions are hypothesis 4 (The
change in school starting age in Norway induced mothers with more than one child fo
increase their labor force participation). Compared to labor supply theory this means that it
seems like only the mothers with more than one child have a utility function like the one
described in Equation (1) in Section 4 “Labor Supply Theory and Hypotheses”;

U = u(C, H; N) = C*H" + Nf(H)
where N=1 when Reform 97 is put into action and thereby changes the indifference curves
due to the term f(H). With the changed indifference curves, the mothers’ reservation wage
changes and as a result their labor supply also change. In this particular case the reservation

wage decreases, making the mothers with more than one child increase their labor force

participation.
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