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Abstract
In order to motivate fathers to participate moreane taking of small children, the
Norwegian government introduced a paternity qubth® parental leave in 1993. In this
paper we investigate whether increased care taKismall children has an effect on fathers’
earnings as the child ages. We estimate a differendifferences model which exploits
differences in fathers' exposures to the patemuiyta. We find that the paternity quota had a

negative effect on fathers’ earnings at least uinélchild turns 5 years old.



1. Introduction

Gender wage differences have received much attetitelast decades. An extensive
literature suggests that parenthood, followed bynst specialisation in home and market
production respectively, explains most of the wdifierences: Women face a motherhood
wage penalty that may be explained by less humpitataccumulation, redirection of effort
from market to home production and/or simply disgniation (see Anderson et al 2002, 2003,
Waldfogel 1997, 1999, Joshi et al 1999). Moreowdren becoming fathers, men tend to
increase their labour supply in order to compengatthe spouse’s income loss, and thereby
earn a fatherhood wage premium (Lundberg&Rose 22002, Angrist & Evans 1998,
Waldfogel 1998, Glauber 2008).

In Europe, and in particularly Scandinavia, numsrpublic policy actions have been
taken in order to counterbalance such specializalibe motivation has been that society will
benefit from women’s participation in the labor ket; and children will benefit from
father’s participation in the care taking. The p@s appear to be successful. In Norway
mothers’ labour force participation has increasdasgantially the last decades and fathers’
participation in home production has also increaSeatistics Norway’s time use survey
suggests that Norwegian fathers of small childganssignificantly less time at work and
more time at home in 2000 compared to 1990 (Kitterizal 2003). However, despite this
advancement, Norway still faces a substantial gewdge gap.

So far, most of the public policy has been dire¢tedards women, aiming at
facilitating the combination of care giving anddaip market participation and promoting
women to enter the labour force. Less attentionbeas given to fathers’ role in the family,
and motivating fathers to take a stronger paméupbringing of the children. Stimulating
fathers to participate more in care taking for tlediildren was the main intentions when the
Norwegian government in 1993 introduced a non-fexable paternity quota of 4 weeks of
the total parental leave of 44 weeks. The ideativaisthe paternity leave would strengthen
the ties between father and child, which may hawg kerm effects on father-child
attachment.

The introduction of the paternity quota providasue opportunity to identify a
causal effect on father’s long term earnings oingaresponsibilities. When fathers also play
an important role as a parent and not only a breavkwx, is the wage penalty associated with
parenthood still gender specific and exclusive tdlrars? For the same reasons that studies

! Nepomnyaschy and Waldfogel (2007)



have detected a motherhood wage penalty, we siseeld fatherhood wage penalty
associated with the paternity quota. One reastraisthe paternity quota can reduce
accumulation of human capital during the fathedgemity leave. Alternatively, the paternity
guota may strengthen the father’s involvement ifdobaring and consequently redirect effort
from market to home production. And finally, chomgsto take time off to be on paternity
leave may serve as a signal of being more famignéed than career oriented, and hence a
less devoted employee. Introduction of the patgmwpiota made it far more costly not to
conceal such preferences, and may have inducedgenplto discriminate against such
family oriented fathers.

Our analysis utilizes a comprehensive, longitudiegister database containing annual
records for every person in Norway. We estimatdfardnce-in-differences (DD) model
which exploits differences in fathers' exposurethpaternity quota. Our variation focuses
on differences in exposure among fathers with sinidmilies before and after the
introduction of the paternity quota.

We find that the paternity quota had a significaegative effect on father’s income
when returning to work. The effect persists uplunir last point of observation when the
child is five years old. We are not able to idgntifi effect on mother’s earnings of the
paternity quota. A likely explanation is that mateeesponse to the paternity quota is more
than offset by the strong effects on mother’s lalsupply of the cash for care subsidy
introduced in 1998, and a general extension ofraléeave rights introduced simultaneously
as the paternity quota. Still, our findings sugdkat the paternity quota had a positive effect
on gender wage differences.

The structure of the paper is as follows: We b&gth an overview of the literature on
motherhood wage penalty in section 2. In sectisre3jive a brief description of the
legislation of the paternity quota and other retéwaork-family related reforms, and describe
the data in Section 4. In section 5 we outlineempirical strategy for identifying the
treatment effect (on fathers’ earnings of the patgiquota) and present our results in section
6. In Section 7 we estimate labour supply effeatsnothers of the paternity quota.

Conclusion and implications of our findings areSiection 8.



2. Motherhood Wage Penalty

An obvious explanation of the motherhood wage pgnglredirection of effort and
time use from market to home production. Femaledalforce participation has increased
substantially the last decades, but the numberoofien working part time is high. Such
differences in labour force participation and houosked are also likely to affect the hourly
wage rate. Absence from the labour market dueitdagraring and childrearing results in less
accumulation of human capital (Waldfogel 1998, B&upta& Smith 2002). Furthermore,
work related human capital depreciates when bdisgra from the labour market, and rents
associated with good job matches may be lost. Loled workers are less vulnerable to
such earnings erosions and the wage penalty isgardor high-skilled workers (Andersen et.
al 2002).

However, even after controlling for less job-rethexperience and human capital, a
significant wage penalty remains. A plausible erptéon is segregation in the labour market
into lower-paying and more family-friendly jobs (Bad et. al (2003)). Furthermore, a
number of studies suggest that increased effortatiers not related to work may have a
negative effect on productivity at the labour marhipps et al 2001, Andersen et al 2002).
This is in line with Becker’s theory of increasdtbe into home production as children
increase the relative return. Such drop in proditgtis, however, difficult to distinguish
from discrimination in the labour market, which@aleay explain some of the wage
differential. Since women generally are the mairegever in families, they may be regarded
as less devoted employees and consequently systahyadiscriminated against men at the
labour market. (Budig & England 2001). Albrectat(2009) suggests that leave taking may
serve as signal of being less committed to wonkeeiglly for men. Hence, employers
respond by penalizing fathers who choose to takenpal leave.

A final explanation to the motherhood wage peniliielated to selection into
parenthood: Women may be heterogeneous in an uwellseharacteristic such as “career-
orientedness” that is both positively correlatethwihe market wage and negatively
correlated with the desire for children. Alternatiy, since the market wage rate is an
important component in the “cost of children”, wameith low market productivity may be
more likely to become mothers. Several studies évidence for such negative selection into
parenthood (Lundberg and Rose (2000); KorenmarNauanark (1992, 1994))



3. The Paternity Quota

As of April 1% 1993 parental leave rights in Norway were exteritiel weeks,
whereof 4 weeks were reserved exclusively for #tledr. From then on parents were entitled
to 44 weeks leave at full pay or 54 weeks at 8@querpay after the birth of a chifdwWhile
paid maternity leave was only contingent on thehmotvorking at least 50 percent of full
time prior to birth, paid paternity leave was cagent on both parents working at least 50
percent. Parents can share the parental leave éretivem as it best suited them, apart from
the first six weeks, which are ear marked the motied the 4 weeks paternity quota. With
few exceptions, the family would loose those 4 veeglkpaid parental leave if not taken by
the father. Income compensation is based on inc¢ortiee person being on leave, but father’s
income compensation was reduced proportionallyafrhother did not work full time prior to
birth.®

Prior to 1993, less than four percent of all éeditfathers utilized parental leave, see
Figure 1. Since the paternity quota was introdutieelte has been a sharp increase in the
proportion of fathers taking paternity leave. 194933 percent of all fathers made use of
their right to paternity leave, increasing to 5Tgeat the next year. In 1998 this proportion
stabilized at about 85 percent, and in 2004 amestid 89 percent of all fathers entitled to
paternity leave made use of their riji&s Figure 1 reveals, there was a certain phase in
period of the uptake of the reform, and it seeniikely to find any strong effects for fathers

of children born prior to 1995.

Figure 1: Fathers taking parental leave. Perceanhbfied
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2 Earnings above 6* “Grunnbelgpet” (around € 50 BORO08) are not compensated. Less than 15 peoteaiit
women (aged 17+) earn more than this income ceiling

% In 2000 father’s income compensation would notdskiced unless the mother worked less than 75 misote
full time prior to birth. From 2005 the calculatiof his income compensation is independent of hawghthe
mother worked prior to birth, but is contingenttbe mother being occupationally active while herideave.

* Fathers are entitled to take paternity leave uj tie child turns three years. However, 95 petcérall
fathers taking paternity leave take leave in camtion of the mothers’ leave.



Among fathers taking paternity leave, around 7@@etrare on leave for four weeks.
20 percent take less leave, and the remaining dd@petakes more than the designated four
weeks of leave. This picture remains relativelystant over the period.

We will utilize the introduction of the paternityigta to identify a causal effect on
father’s long term earnings of caring responsibgit The shadings in Figure 2 illustrate the
nature of the experiment. Each row representsgheofa child, and each column represents
a given year. To illustrate, the single cell 1998@resents fathers of children who turn 3 in
1997. Each cohort enters into multiple cells diadlyrin the figure. Darkly shaded cells
represent fathers that are fully treated by thernef and white cells represent non-treated
fathers. Due to the phase in period of the refevmdefine a transition period with partly
treated fathers (of children born in 1994 or adtiéer April I 1993), represented in Figure 2
with lightly shaded cells.

1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000
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Figure 2: Nature of the experimental design in gpation tests

In addition to the paternity quota, other work-fanmelated reforms may have affected
mother and father’s attachment to the labour foFaest, there was a sharp increase in
parental leave rights between 1987 and 1993. I6,198rwegian parents were only granted
18 weeks of parental leave, but during subsequeantsyleave rights were gradually extended
to 35 weeks (in 1992). In 1993 parental leave wasneled to 42 weeks, including the 4
weeks of paternity quotkigure 3 shows how many weeks of parental leavenpsuof
different cohorts were granted. Similar to Figure&ch cell represents fathers (parents) of
children of a given age in a given year, and pareha given cohort of children can be

followed diagonally in the diagram.



1992 1993 1994 1995 1996 1997 1998 1999 2000

0ar 35 42 42 42 42 42 42 42 42
1ar 32 35 42 42 42 42 42 42 42

2 ar 28 32 35 42 42 42 42 42 42
3ar 24 28 32 35| 42 42 42 42 42

4 ar 22 24 28 32 35 42 42 42 42

5ar 20 22 24 28 32 35| 42 42 42

6 ar 18 20 22 24 28 32 35 42 42

7 ar 18 18 20 22 24 28 32 35 42

8 ar 18 18 18 20 22 24 28 32 35
Figure 3: Number of weeks of total parental leav w00 percent coverage.

The figure shows large deviations in parental le&yets for parents in our sample. However,
since few men took paternity leave prior to 199@sk extensions of leave rights are more
likely to have affected mother’s labour supply addition to extensions in rights for paid
parental leave, two additional years of job pratectvas introduced in 1995. In line with
paternity leave prior to 1993, few fathers havézgtil this right And finally, in 1998 a cash-
for-care subsidy was introduced for families witarid 2 year old children that were not in
day care subsidised by the government. The casbafer subsidy was a tax-free transfer, and
at the time when it was introduced equivalent tprapimately $600 pr month. Nearly 80
percent of all eligible parent couples receivedhbsidy. However, few fathers receive the
“cash for care”-subsidy, or take paternity leaveyfind the quotd).

While none of these reforms appear to have affeciale labour supply, several
studies prove significant impact on female labawppy® Reduced labour supply and
earnings for mothers may motivate fathers to irseaheir labour supply in order to
compensate for the family’s income loss (Becker5)98 the paternity quota has a negative
effect on father’s earnings, his response to athierms may offset some of the response to
the paternity quota. This implies that the estirdaieform effect is potentially
underestimated. We will perform several specifmatiests to investigate whether the effect

of the paternity is affected by these other reforms

® Several studies show that increased maternityeleda@ereases women’s future labour market participat
(Ondrich et al. 2003; Lalive and Zweimdiller, 2005)

® The Norwegian Labour and Welfare Administration

" The Norwegian Labour and Welfare Administration

8 Drange (2009), Schane (2005)



4. Dataset Description

Our empirical analysis is based on a combinatioseotral official Norwegian
registers, prepared and provided by Statistics ldgr#Whe database includes a rich
longitudinal dataset containing records for evepyegian from 1992 to 2002. The variables
captured in this dataset include individual dempprainformation (gender, age, marital
status, number of children, birthdates of childreocio-economic data (years of education
and income) and current employment status (fuletipart time, minor part time, self-
employed). Furthermore, data contains personatiftes for one’s spouse, allowing us to
link spouses.

We are interested in measuring how the paterniotagaffected fathers’ future
earnings. In our data any person working more 8tahours a week is recorded as full time
employed, and a person working less than 30 heuecbrded as employed part time or
minor part time. As we will see in the data anaysie paternity leave quota did not have an
effect on full time employmenitThis allows us to focus our analyses on full tieneployed
fathers, because this sample restriction is nobgealous to the reform

Our analytic sample consists of all fathers withiybungesthild between 1 and 8
years old during the years 1992 to 2000. Focusimgample selection on the youngest child
is important for our identification strategy, sind@ldren born before the paternity quota was
introduced may still be treated if the fathers wamepaternity leave with a younger sibling.
We applied the following exclusion criteria to deaur final sample of fathers: First, a father
who is not living together with his child is noigeble paternity leave. Consequently, we limit
our sample to nuclear families at the time of obs#on: Married® couples living together,
both biological parents of the child. Second, immargs may be less responsive to the
paternity quota because of weak labor force attaciimand different gender-equality
traditions as native Norwegian. This leads usrtotlour sample to native Norwegians. Third,
we include only families we observe during the veheériod, which implies that families
moving to or from Norway during the observationipérare excluded. Fourth, eligibility for
paternity quota is conditioned on mother and fashabour force participation prior to child
birth. Since students are not eligible for pategrgitota, we exclude the youngest parents and

restrict the sample to couples where both parestatdeast 25 years old when the youngest

° A worker is recorded as full time employed if keégistered as full time employed at the end @fytar and
had an annual salary above an indexed minimumaiitail5 000 in 2008 (2 times “Grunnbelgpet”). Wd ad
the salary restriction because firms are oftenitateporting changes in employment status afteok spell
has ended.

19 Reliable data on co-habiting couples is not atgla



child was born. Finally, as described above, waict®ur sample to fathers employed full
time at the time of observation. An important canae that some of these exclusion
restrictions are endogenous to the reform. We parfaultiple tests to assure that all
exclusion restrictions are exogenous.

This leaves us with a total of 833 873 observationd99 079 fathers. Notably, in our
sample we have several earning observations fér faéicer. For example, a father with a 6
year old child in 1992 will have a 7 year old chibdl993, and an 8 year old in 1994.
Consequently, we will observe his income in 19994l After 1994 his child is too old to be
included in the sample, and we do not observencisme. However, if this father has a new
baby in 1995, he will again enter our sample withygear old in 1996, and a 2 year old in
1997, and so on. Then, we will observe incomelia flather in all years except from 1995.

We use Stata-cluster estimation to correct for ipleliobservations for each father.

Our data allows us to construct several variabdgguzing important child, father and
mother characteristics that we include in our regien analyses. We include the following
co-variates;

- Child Characteristicsnumber of older siblings (0,1,2,>2) child’s age (1,2,...,8), child’s
gender

- Father and Mother Characteristi@ge at birth of youngest child (linear and quadjati
years of education (<13, 13, 14-15, >16), and micfor whether municipality of
residence is a densely populated or not.

Summary statistics of fathers in our sample arsgrted in Table 1. The first column
presents means and standard deviations of all\odtg&ns in the sample. In the next three
columns of the table we report means and standarnéiibns for fully treated, partly treated
and non-treated fathers respectively. An overaliype is that fully treated, partly treated and
non-treated fathers do not differ on observableasttaristics. This indicates that fathers do
not deviate systematically on unobservable charatites

! parenthetical documentation on any control vagiatdicates the ranges of the series of categoraridbles
which characterize the specific trait.

12 systematic deviation based on personal charatitsrsiggests that fathers are not randomly disteib
between the treatment and control group, i.e. taegesome (self)selection into the treatment gr&atection
based on observable characteristics can be cadrfil and is therefore unproblematic. Howeveeaan
based on observed characteristics suggests thatmtdserved characteristics matter. These cabenot
controlled for (omitted variables), which may reasnlbiased estimates.



5. Empirical strategy

The true reform effect of the paternity quota ifirterl as the difference between a
treated father’s earnings and the earnings he woateé made without the reform, i.e. his
counterfactual earnings. The fundamental evalugiroblem arises because we do not
observe his counterfactual earnings. Furthermbeeslow adjustment to the reform suggests
that it is unlikely to identify any discontinuity ifathers’ earnings associated with the
introduction date of the paternity quota (See FedLix

We handle these problems by constructing covaadjiested estimates of the
incremental change in earnings for fathers of chiidf various ages and over different
points in time. By exploiting variation in exposweross fathers over time and the child’s
age, this will provide us with covariate adjustedrengs trends revealing possible patterns
related to the paternity quota.

More specifically, based on a difference-in-difiece (DD) approach, we first
estimate the difference in earnings a given yeawden treated and non-treated fathers.
However, non-treated and treated fathers in a gyeam have children of different ages,
which alone is likely to have an impact on earnirigscontrol for such age effect, we
compare this estimated earnings difference to msponding earnings difference another
year. The deviation between these two differentierases is attributed to the paternity quota.
Hence, our identifying assumption is tladisenthe reform, time trends in earnings would be
similar for fathers of children of various ages.r@uah data set allows us to do several
robustness and specification tests addressingsisismption.

In order to utilize the extensive dataset availalie will estimate variation in
earnings for all fathers in our sample during thel& period based on the DD-approach
described above: We estimate the incremental effeeiarnings of being a father of a child in
a certain age in a specific year (i.e. being agfiaiih a specific cell in the figure), compared to
a common reference group, when time and age tramedsontrolled for. The reference group
is chosen to be 7 and 8 years old in 1992, becanse 1992 was prior to the introduction of
the reform, and 7 and 8 years old are non-treateidgithe entire period we observe the
individuals. Based on the assumption that the wdiffee in earnings between fathers of
children in various age groups and fathers of 2&y old would have remained constant in
the absence of the reform, this will enable uslentify the treatment effects over time and
ages of the child.

10



Our DD estimates take the following form:

(1) Nay = Uzgy =1ay) = (1181002 = 1 a1002) wherey =1993,1994....2000

The term (7gy — la,y) measures in a given yegrthe difference in earnings of fathers of
children aged 7-8 and children agedlhe term Kzg1992— la1992 Mmeasures the corresponding
difference, measured in 1992. This controls fofedénces in earnings that are related to the
child’s age. If treated fathers earn less (morajhthon-treated fathers, our DD estimaigg,
for fathers of children born after the reform viilkn out negative (positive).

In order to estimate the DD-coefficientgy ,we specify the following regression:

(2) Iialy :a+l[)’xiy+yyYy+5aAa +,7ay(nyAa)+giay

whereliay denotes log-earnings for fathesf a child aged (a=1,2...6) in yeay
(y=1993,1994...2000)Y andA are dummy variables, wheygandd, captures year and age
specific effectsXjy is a vector of father, mother and child charastes described in Section
3.

The matrix of interest is estimates:gf, which measures the incremental change in
earnings for fathers of children of a given aaean a given yeaty, compared to fathers of 7-8
years old in 1992. As an illustration, an estin@te 1 19970f -0.02 implies that the
incremental effect on earnings for fathers of 1rydds in 1997 compared to fathers of 7-8
years old in 1992, is a 2 percent reduction, whimnaand time effects are controlled for.
Importantly, if the paternity quota had an effetctathers’ earnings, we should be able to
identify a pattern associated with treated or meated fathers in the estimatesygf. This
patter should look similar to the step-wise pati#ustrated in Figure 2..

6. Results

6.1. Main results

Table 2 presents OLS estimatestbé DD-coefficientgra,y). Standard errors (in
parenthesis) are corrected for heteroscedasticdynan-independence of residuals across
fathers at different points in time. Year and agecHic effects, as well as relevant control

variables on parents and child, are all includethexmodel.
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The table reveals a clear step-wise pattern iremental effects on earnings for
treated fathers: Treatment effects on earningewigothe father of a child born after 1994 are
significant and negative in all years and for gkks of the child, all up to the highest observed
age of 5 years (i.e. for fathers of children bari995). These strong and statistically
significant effects are in sharp contrast to sraadl insignificant effects for fathers of children
born in 1994 and earlier. The incremental effectgarnings for treated fathers lay in the
range of 1 to 2.5 percent, suggesting that fatbergverage earn 1 to 2.5 percent less as a
direct consequence of the paternity quota.

Not-significant treatment effects for fathers ofidten born in 1993 and 1994
correspond well with data on slow adjustment tordferm, and confirm our assumption that
this group is only partly treated. Furthermorewshaljustment may also explain why
incremental effects on earnings increase in stheageér time, being stronger for fathers of
younger cohorts. Treatment effects decrease ashtltegets older but is, as pointed out
above, still significant when the child turns 5 ggedAll together, this gives substantial
evidence that after a certain time of adjustmedtsufficiently high uptake of the reform, the
paternity quota has had a negative impact on fatlearnings. This suggests that the well
documented wage penalty is not gender specifictelisealso a wage penalty associated with

fathers’ care taking of small children.

6.2. Interaction with other reforms

As noted earlier, other work-family related reformsoduced during the same period
may have affected fathers’ earnings. The shargase in parental leave rights from 18 to 42
weeks between 1987 and 1993 (see Figure 3) maydiaatly affected both mother’s and
father’s labour supply. The figure shows that camtool group, 7-8 years old in 1992, had
substantially weaker leave rights than the remagisample. However, low utilization rates
among fathers of parental leave prior to the pétequota suggests that fathers to a little
extent responded to these extensions by extendaigléave taking. On the other hand, it is
not unlikely that reductions in mother’s labour plyp® motivated fathers to increase theirs. If
this is the case, the treatment effect is undemastd. However, we find no evidence in
Table 2 for father’s responses to the gradual edeneave rights: The coefficients do not

follow a pattern that could be traced back to esitams in leave rights.

13 Several studies show that increased maternityeldaereases women'’s future labour market partioipat
(Ondrich et al. 2003; Lalive and Zweimdiiller, 2005)
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Another reform with substantial impact on mothéalsour supply is the cash for care
subsidy introduced in 1998 We could therefore expect that father’'s earningssiased up
until the child is three years old. This may exphaihy the strength in father’s response is
somewhat smaller in 1998 than in 1997, and suggiestshe treatment effect of the paternity

guota is in fact stronger than reported in Table 2.

6.3. Specification tests and robustness checks

Our DD estimates rest on the assumption that egudifferences between fathers of
children of various ages would have remained comstzer time absent the reform. If the
treatment group deviates from the control grouptbér reasons than the reform, and these
deviations affect earnings, we may mistakenly pretrthis as a treatment effect. Although
Table 1 gives us no reason to believe that trefatbérs is a selected group, i.e. deviates
systematically from non-treated fathers, it is @lto do a more thorough investigation if
this.

There are basically four sources for selectiorstFgpecific characteristics may
change due to underlying trends related to fatbedsfferent age groups. Second, the
treatment may in itself affect fathers’ characterss Third, if fertility is affected by the
reform, fathers with certain characteristics mayrtwe likely to be exposed to the treatment.
And fourth, our sample selection criteria may bdagenous to the reform.

We can only check if selection has taken placedaseobservable characteristics.
Although the econometric models handle and combro$election based on observable
characteristics, it is still problematic since sélen based on observable characteristics is a
strong indicator of selection based on also unafasdée characteristics.

We apply a number of specification and robustnests in order to check whether the
treatment estimate is biased due to selection amtlenl (unobservable) variables. In order to
facilitate these tests, we produce a single estimbthe treatment effect. Based on a similar
DD approach, we define the treatment group as fati@t are proven to be treated, i.e.
fathers of children born after 1994. The contraugy consists of fathers of children born
before the paternity quota was introduced. Parlgted fathers form a separate group. Figure
2 illustrate the nature of the experiment: Darkigpded cells are collapsed to form the
treatment group, and white cells are collapsedmm fthe control group. Lightly shaded cells
represent partly treated fathers.

14 Drange (2009) finds that mother’s labour supplypgred by XX percent following the reform. Schgn@Q®)
found a corresponding estimate of XX percent.
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Results are in Table 3. The treatment effect ip&réent and implies that treated
fathers have on average 1.7 percent lower eartivagsnon-treated fathers (Table 3, Model
1). Partly treated fathers face a significant wagealty of 0.8 percent, about half the size. In
order to check if the estimate is sensitive toudeld covariates, we add covariates stepwise.
The estimate remains constant at 1.7 percent (Mdd&bdel 4), which indicates that treated
fathers do not deviate from non-treated fathers.

Finally, we check if the sample selection critenia exogenous to the reform. As
explained above, we exclude fathers not workinljifioaé in our sample. If the paternity quota
induced fathers to work part time rather thantiolle, we underestimate the treatment effect.
Results are reported in Table 4. The reform didafietct whether father worked full time
(Model 1). Another sample selection criteria istgparents are older than 25 years when the
child was born, in order to exclude student andrasa certain attachment to the labour force.
Here we find a significant “treatment effect” whichplies that treated fathers are
systematically older than non-treated fathers (M@deummy) and Model 3 (continous)).
This may be due to underlying fertility trends.

In general, the estimated treatment effect wilblzesed if introduction of the reform
affected parents’ fertility pattern through unobser variables that also determine earnitigs.
This identifying assumption may be difficult to dafl. Since we define the treatment group
nearly two years after the introduction of the refpdelayed child births are unlikely to affect
our estimate. However, several studies find than8mavian policies intended to facilitate
the combination of work and family obligation hamtributed to high fertility rategsndto
raise employment rates for mothers of small childfdf the fertility response to the paternity
guota is affected by unobservable characterigtiasalso affect earnings, our estimated
treatment effect will be biased. In fact, studiasdx in Norwegian register data (Lappegard,
2008) find that parents’ fertlity response to tlaggpnity quota depends on education level,
age and marital status (married/cohabiting). Siill, summary statistics in Table 1 provide
evidence for no such selection mechanisms. Furthenfertility trends measured by the
total fertility rate during our period of obsenatiindicate that fertility responses are

negligible’

15 See footnote 12

18 For an overview of the literature, see Gauthi®0@).

7 See Statistics Norway’s homepages for the devedopin total fertility rate:
http://www.ssb.no/fodte/fig-2008-04-09-01.html
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6.4. Subsample analysis

By doing subsample analyses, we may get a deeperstanding of the mechanisms
behind the wage penalty, and which fathers aregdganished” most. It is, however,
important to have in mind that, since the estimateatment effect is an average over all
fathers, the treatment estimate is directly affétte the take up rate, which also is expected
to vary between subgroups. Furthermore, mechartigiisid the wage penalty cannot be
identified solely by doing subsample analysis, simarious mechanisms may apply to
different subgroups and counterbalance each d&esults from subsample analysis provide
therefore far from sufficient evidence to draw aartconclusions.

Results from a number of subsample analyses asemted in Table 6 and Table 7.
We find substantial differences in response whimgpeducation level into account. (Table
6) In general: The father’s earnings drop is sigatritly lower for high school drop-outs than
those who completed a high school degree (Modedrij,the opposite applies for different
levels of his spouse’s education level (Model 2)e Tifferences are even stronger when
creating subgroups based on relative education bete/een the spouses: Fathers with a
lower educated spouse (than him) faces an eardinogsof only 1.2 percent (Model 3). On
the other hand, fathers with a higher educatedspearn a wage penalty of 2.8 percéit.
appears implausible that this is related to vametiin drop in human capital accumulation or
discrimination. Rather, it appears likely that treflects responsiveness to alter the degree of
specialization of responsibilities within the fayilind that this effect is especially strong on
couples with a more even division of responsilgifitor home and market productith.

For parents of children of first or second birtder, the treatment effect is
significantly stronger than for parents of childegrhigher parities (Table 7, Model 1). The
most plausible explanation is again the degre@ecialization within the family. Becoming a
parent is a milestone. The new set of responséslitequires that the couple defines the roles
as mother and father, and several studies findhigadpecialization and gender imbalances
within the family establishes when couple beconaemts (on Norwegian data, see Kitterad
2002). As children of higher parities are born, plaeents are less responsive to policy
changes aiming at affecting the division of resjguhtes and parent roles. However, since

previous studies indicate that fathers of firstsoare more likely to actually make use of the

18 |n a subsample analysis not reported here we fthatdfathers who were high school dropouts andiggto
a women with more than a high school degree, ttgevp@nalty were nearly 4 percent.

19 Lundberg and Rose (1999) find that specializaitionome versus market activities is in general less
pronounced among higher educated parents.
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right for paternity leave (Lappegard, 2008), arsgjgr drop in earnings may simply reflect a

higher uptake to the reform among fathers of firsi second borrfS.

7. Effects on mothers’ labour supply

Gender wage equalization is of high political pitigrand was among the main
intentions when the paternity quota was adapteteriSons of the paternity quota have
recently been suggestedh order to stimulate reduced specialisation imea’s and men’s
home and marked production respectively. We hauedevidence for fathers’ reduced
specialisation in marked production. It is of samiinterest to reveal if mothers have
responded accordingly, redirecting more effort ithi® labour market. Furthermore, we have
found no evidence for fathers responding to changesother’s earnings due to public policy
reforms that have taken place during the last decadowever, we cannot rule out that other
factors affected mother’s earnings, and that tbatinent effect is due to such other changes.
By estimating changes in mother’s participatiothatlabour marked in accordance with our
identification strategy for the treatment effectlod paternity quota, we may provide
sufficient evidence to rule out father’s resporstber than that of the paternity quota.

Since a significant number of mothers of smallatah stay at home or work part
time, a change in labour supply is likely to bdeeted in more mothers entering the labour
market, rather than a marginal increase in earnings

We estimate how the likelihood of mothers partitigin the labour market is
affected by the paternity quota. Labour marketipi@gtion is measured as a dichotome
variable indicating whether or not the mother igking at least part time. She is registered as
at least part time working if she works at leash@Qrs a week, registered at year end, and
having a salary above a given minimémThe remaining design of the analysis is as
described in section 4. We find that mothers ofdtbn up to the age of 3 years significantly
reduce their labour supply compared to the refergmoup, most likely related to the cash for
care subsidy introduced in 1998, and two yeargjolection introduced in 1995. More
importantly, we find no stepwise pattern that cepands to fathers’ earnings (Table 2),
which suggests that the treatment effect of therpdy quota is most unlikely induced by

changes in mothers’ labour supply.

% Recall that the treatment effect is estimatedneavarage over all fathers of a certain cohorts given year.
Higher utilization will, cet. par., lead to a stgmr treatment effect.

2L St.meld. nr. 1, 2008-2009: The National Budget

22 About €15 000 in 2008 (2 times “Grunnbelgpet”).
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8. Conclusion

In this paper, we have estimated the effects drefat earnings of increased care
taking for small children. We have utilized varatiof exposure to the non-transferrable
paternity-quota of the parental leave as exogeratation in fathers’ care taking of children.
We find strong evidence for a fatherhood wage pgreasociated with increased care taking
for small children: Fathers of children born aftee introduction of the paternity quota earn
nearly 2 percent less than other fathers at ledgtthe child turns five years old.

Effects on fathers’ earnings may reflect changdwimrs worked, as well as changes
in the wage rate. Furthermore, changes may be ydppkn — reduced labour supply and/or
productivity among fathers in order to put spendertone on family related activities, or
from the demand side — employer discriminationatfiérs of small children. Lack of data on
hourly wages or hours worked limits our possitaktto identify mechanisms that take place.
However, subsample analysis suggests that a plawsiplanation for the estimated drop in
earnings associated with the paternity quota &tedlto less specialisation in responsibilities
for market and home production respectively.

The implications of our finding are extensive. @esults prove that the well
documented “motherhood wage penalty” is indeedyeatier specific. Rather, the wage
penalty is related to parenting and care takintemive fathers, attentive in terms of
participating in their children’s upbringing fronm @arly point in time, face a wage penalty in
line with mothers.

The intention of the paternity quota was to imprgeader balances in the labour
market and in home production, as well as to stresrgthe ties between fathers and children
from an early point in life. Since the paternityot@ was introduced in 1993, it has been
extended from 4 to 6 weeks (in 2008), and was ticsnggested to be extended to 10 weeks.
However, up until now no studies have identifiegt bomg term effects of the paternity quota.
Our findings indicate that gender balances isifaproved, either by reduced labour supply
among fathers, or a drop in the wage rate due¢dieection of effort and accumulation of
human capital from market production to home prdidac This is in line with the intentions
of the paternity quota, and suggests that exteasibthe paternity quota may be adequate
actions in order to enhance gender equalisatidinehlabour market and in the family.

One may claim that although gender wage balaneesmaroved by reduced earnings
for fathers, the family as a whole do not benebti the reform unless his wage drop is
counterbalanced by increased female earnings. Hawviyunderstand the implications for

the family, identification of mechanism is cruciHlfather’s earnings are reduced due to a
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redirection of effort, drawing conclusions of tHéeets on well being for affected families
requires further analyses. First, increased attachimetween father and child has an
egenverdi affecting all family members. Furthermdaéhers increased effort in child caring

and rearing may have long term effects on childreveéll being and productivity.
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Tables:

Table 1: Summary statistics. Means and standard déations (in parathesis)

Variable All Fully treated Partly treated Non tredt
Income father 318 700 350 500 328 100 303 100
(195 300) (253 500) (216 300) (156 200)
Income mother 138 200 154 000 148 400 129 000
(102 000) (109 200) (102 900) (97 700)
. 33.92 33.90 33.96 33.92
Age at birth, father (4.61) (4.76) (4.69) (4.53)
. 31.45 31.43 31.45 31.45
Age at birth, mother (3.76) (3.75) 3.77) (3.75)
vear of schooling. father 13.52 13.67 13.57 13.45
9 (2.78) (2.86) (2.75) (2.75)
Years of schooling, 13.24 13.73 13.42 12.99
mother (2.49) (2.55) (2.44) (2.45)
Number of children 239 2.30 2.39 2.43
(0.94) (0.99) (0.97) (0.91)
Population density 0.77 0.79 0.78 0.76
(residence municipality) (0.42) (0.412) (0.42) (0.43)
N 833 873 200 832 138 819 494 222
N (fathers) 199 079
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Table 2: Increamental effects on earnings by age tie child and year.

Year: 1992
Age:

1

7-8 -

No of observations: 833 873

1993

0,003
(0,004)

-0,006
(0,004)

0,004
(0,005)

-0,003
(0,005)

0,006
(0,005)

0,003
(0,006)

R-squared = 0.239
Note: *, ** and *** denote significance at 10 perte5 percent and 1 percent level. Robust stangiaods in
parenthesis, corrected for non-independence adueaki across fathers at different points in time.

1994

-0,008*
(0,005)

-0,004
(0,005)

-0,002
(0,005)

-0,004
(0,005)

-0,003
(0,006)

0,002
(0,006)

1995

-0,011*
(0,005)

-0,006
(0,005)

0,004
(0,005)

-0,007
(0,006)

0,005
(0,006)

-0,002
(0,006)

1996

-0,014**
(0,005)

-0,014%+
(0,005)

0,000
(0,005)

0,001
(0,006)

-0,003
(0,005)

0,003
(0,006)

1997

-0,019**
(0,005)

-0,022%
(0,005)

-0,008
(0,005)

-0,006
(0,005)

0,004
(0,005)

-0,001
(0,006)

1998

-0,015*+
(0,005)

-0,015*+
(0,005)

-0,009*
(0,005)

-0,008
(0,005)

0,000
(0,005)

0,006
(0,006)

1999

-0,026**
(0,005)

-0,021%+
(0,005)

-0,011*
(0,005)

-0,012%
(0,005)

-0,007
(0,006)

-0,002
(0,006)

2000

-0,020%*
(0,005)

-0,033*
(0,005)

-0,017*+
(0,006)

-0,017%
(0,006)

-0,015*
(0,006)

-0,004
(0,006)
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Table 3: Main results. Collapsed groups

Model 1 Model 2 Model 3 Model 4
Treated -0.017*** -0.017%** -0.017%** -0.017***
(0.003) (0.003) (0.003) (0.003)
Partly treated -0.008*** -0.008*** -0.008*** -0.008*
(0.003) (0.003) (0.003) (0.003)
Co-variates included:
Child characteristics X X X
Mother characteristics X X
Father characteristics X
R-squared 0.097 0.098 0.170 0.239
N 833 873 833 873 833873 833 873

Note: *, ** and *** denote significance at 10 perde5 percent and 1 percent level. Robust staneiaads in

parenthesis, corrected for non-independence aduaks across fathers at different points in time.
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Table 4: Specification tests (sample selection ceitia)

Model 1: Model 2: Model 3:
Father working Parents’ age Fathers age
Dependent variable: full time at birth > 25 (cont.)
Independent variable:
-0.003 0.009*** -0.175%**
Treated (0.003) (0.002) (0.043)
-0.002 0.004 0.148***
Partly treated (0.003) (0.002) (0.035)
Father working Parents’ age Parents’ age
Excluded sample criteria: full time at birth > 25 at birth > 25
R-squared 0.065 0.641
N 1091276 986442 986 442

Note: *, ** and *** denote significance at 10 perte5 percent and 1 percent level. Robust stangiaods in
parenthesis, corrected for non-independence aduaki across fathers at different points in time.



Table 6: Subsample analyses: Father's and mother&ducation

Model 1a Model 1b Model 2a Model 2b Model 3a bab
Mother edu  Mother edu Father Father high Mother Mother
< > high school  school degree high school high school
Subsample: father edu father edu drop-out drop-out degree
-0.012** -0.028*** -0.024*** -0.015*** -0.014*** -0.020***
Treated (0.005) (0.005) (0.005) (0.004) (0.004) (0.004)
Partly -0.006 -0.016*** -0.012%** -0.007** -0.006* -0.010***
treated (0.003) (0.004) (0.004) (0.003) (0.004) (0.003)
R-squared 0.236 0.218 0.149 0.190 0.219 0.213
N 362162 266028 251143 577029 342184 488650

Note: *, ** and *** denote significance at 10 perde5 percent and 1 percent level. Robust stangiaods in
parenthesis, corrected for non-independence aluels across fathers at different points in time.
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Table 7: Subsample analyses

Model 1a Model 1b Model 2a  Model 2b Model 3a bab
Birth order  Birth order Daughter Son Father age Father age at
Subsample: < 3 >=3 at birth 35 -  birth 35 +
-0.021%+* -0.011** -0.018*** -0.016***
Treated (0.004) (0.005) (0.004) (0.004)
-0.011*** -0.005 -0.006 -0.011***
Partly treated (0.003) (0.004) (0.004) (0.004)
R-squared 0.245 0.232 0.238 0.240
N 495269 338604 408924 424472

Note: *, ** and *** denote significance at 10 perte5 percent and 1 percent level. Robust stangiaods in
parenthesis, corrected for non-independence aluels across fathers at different points in time.
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Table 8: Increamental effects on mothers’ labourspply by age of the child and year.

Year: 1992 1993

Age:
1 -- 0,000
(0,007)
2 -- 0,008
(0,007)
3 -- -0,011
(0,007)
4 -- 0,012
(0,007)
5 -- -0,001
(0,008)
6 -- 0,010
(0,009)
7-8 -- --

No of observations: 833 783

R-squared = 0.089

1994

0,004
(0,007)

-0,001
(0,007)

-0,004
(0,008)

-0,001
(0,008)

0,005
(0,009)

0,000
(0,009)

1995

-0,015**
(0,007)

0,003
(0,007)

-0,008
(0,008)

0,009
(0,009)

-0,003
(0,009)

0,010
(0,009)

1996

-0,012
(0,007)

-0,009
(0,007)

-0,008
(0,008)

0,006
(0,009)

0,005
(0,008)

-0,002
(0,008)

1997

-0,038***
(0,007)

-0,029%
(0,008)

-0,018*
(0,008)

0,009
(0,008)

0,003
(0,008)

-0,003
(0,008)

1998 1999 2000

-0,090%** -0,103%* -0,115%*
(0,007)  (0,008)  (0,008)

-0,047%* -0,089%* -0,085%**
(0,008)  (0,008)  (0,008)

-0,028*** -0,046%* -0,059%**
(0,008)  (0,008)  (0,008)

0,004  -0,009  -0,018*
(0,008)  (0,008)  (0,008)

0,004 0,003  -0,009
(0,008)  (0,008)  (0,009)

0,008 0,007 0,001
(0,008)  (0,009)  (0,009)

Note: *, ** and *** denote significance at 10 perte5 percent and 1 percent level. Robust stangiaods in
parenthesis, corrected for non-independence aduaki across fathers at different points in time.
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