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Abstract

This study explores the effects of exposure toleguaternal childcare (without the mother presamt)
the first three years of life on the academic amciad capabilities of boys and girls when they Ibegi
school. Innovations in this paper are the use @ da children’s early attributes to explore trsuis of
reverse causation, and a bootstrap technique Hbatsaus to estimate standard errors on the change
the paternal care coefficient when additional geoop controls are included. The rich nature of our
data (the ALSPAC UK cohort) allows us to eliminatany potential sources of bias in the estimates,
and identify effects that are robust to numerodfeint specifications. Fathers are the most widely
used form of non-maternal childcare in this peritdde find that the effects of paternal childcare,
relative to maternal-only parental care, dependttan gender of the child, the age at which care
occurred and the weekly hours of paternal care.fieevidence that children’s social development
may be enhanced by time alone with fathers, butlitbgs seem to suffer academically from long hours
of paternal care when they are toddlers. Our figslishow that the changing social roles of mothers
and fathers may have implications for child as vasladult well being.
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1. Introduction and summary

There is increasing evidence from a diverse raffigjeecatures that the experiences of
children in the first years of life can have ailagtimpact on their future prospects.
Research in developmental psychology and neuraseieas explored the mechanics
of brain development and the learning process,swiibcial scientists have taken a
keen interest in the concept of school readinestheoskills and abilities that children
bring with them when they start school. At the satinee that evidence on the
importance of early experience has been mountirgethave been dramatic changes
in the social roles of mothers and fathers. Mateengloyment is now the norm for
mothers of children under the age of 3 in two-pafamilies. There is also increasing
evidence that fathers both wish to, and are beapmiore actively involved in the
lives of their children than in recent memory. Thigoduction of paid paternity leave
for the first time in the UK in 2003 is one examplethe way in which governments
around the world are attempting to promote gregéeider equality in family life, as
well as in the workplace. This paper explores thestjon of whether paternal
childcare in the first three years is associateti any effects on the school readiness
of girls and boys. We use unique data from the AASRohort on a sample of 6010
children born in the early 1990s into two-parenhifees. These data contain rich
measures of the childcare arrangements used ifirshehree years and measures of
children’s cognitive and socio-emotional developmem entry to school, plus

information on a host of environmental factors.

Our measure of shared parental care relates tdaregare provided by the father
without the mother present. We distinguish betwesme provided in the first year of
life and care in the two subsequent years, andmtaeen care of moderate intensity
(5 to 15 hours per week) and care of high intendi/or more hours per week). We
condition on non-parental hours of childcare, sat thur estimated effects have the
interpretation of the impact of exposure to patecze, relative to maternal-only
parental childcare. 35 percent of the fathers insample provided regular childcare
of at least 5 hours a week in Year 1, rising tq6éfcent in Years 2&3. Long hours of

paternal care are less common, but still relatifedgquent, accounting for 13 and 20



percent of our sample in the two periods respegtiv@ther types of non-maternal
care were markedly less common than paternal nates period. Examination of the
data show that paternal childcare consists of & watiety of arrangements, including
many cases when the mother is not in market wodkcases where the father is the

sole non-maternal carer.

The main focus of this paper is on the effects atiemal childcare on children’s
development, rather than on the determinants arpar childcare choices. However,
the rich nature and large sample size of the ALSRIA@ provide an opportunity to
explore the extent to which paternal childcare kbofls are a positively or
negatively selected group with respect to familga@mments. Appendix B sets out
the household production model that is our con@ptamework and highlights
some of the predictions of economic theory on thieminants of paternal childcare.
It also provides descriptive analysis of the relaships between paternal childcare
and the parent and child endowment controls uséldeimultiple regression analysis.
Our analysis allows us to address some commonosypes about paternal care, such
as that it is used by low-income families who caraftord to do otherwise, or that it
is used by high-wage two-career couples who arengito sacrifice some earnings in
exchange for the utility generated by variety ia #llocation of time.

We tackle the problem of the potential endogeneitghildcare choices with respect
to child’s innate characteristics by including deg controls for child health,
temperament and ability in the first 6 months &.liAlthough there is some risk of
reverse causation in these variables, we argueitthatlikely to be minimal. In
contrast to techniques such as the sibling diffegeastimator, this approach allows us
to explore explicitly which types of characteristim children tend to be associated
with the use of shared parental care. We also attira ‘value-added’ specification
that conditions on child outcomes measured betvileerages of 15 and 30 months.
This allows us to explore to what extent the eHeaft paternal childcare on school

readiness have already emerged by the age of 2%.

In our empirical analysis we distinguish clearlyivibeen endowments, which can be



treated as exogenous controls that reduce selduithisn and inputs that are chosen by
parents. We explore the effect of including thestéet controls on our estimates of
interest, whilst recognising that ‘over-controllinfpr factors that are determined
simultaneously with childcare decisions can leaddtimates that are severely biased
and devoid of meaning. Potential mediating factbes we explore include a number
of measures of parental attitudes, parenting bebeviand the home environment,
household income and the quality of the parentidtiomship. The relationships
between these variables and paternal childcaredisrissed in Appendix C. Our
estimation procedure is to sequentially introduceugs of controls into our child
outcome regressions. This allows us to investigaampact on the estimated effects
of removing the influence of different types oftiars that are correlated with paternal
childcare. Unlike previous studies of this type, u&e a bootstrap technique that
allows us to test whether the coefficient in quastis significantly altered by each
group of controls. We also conduct sub-group amalysy interacting the paternal
care variables with a range of mother, father anttl characteristics. This allows us
to explore whether estimates of the average effepaternal care disguise important

differences between different sub-groups of theupatpn.

To summarise our findings, our results suggestithéte majority of cases paternal
and maternal childcare are interchangeable in tevfntheir effects on children’s

school readiness. In particular, we find little damce of differences in children’s
outcomes depending on whether or not they expextepaternal care in infancy. The
exception is that paternal care that is begun iarYe but not carried on into the
following years is associated with slightly poob&thavioural outcomes at age 4. This
type of arrangement is rare in our data, accourfingnly 4 percent of the overall

sample. This said, we do find some evidence thahens and fathers may have
systematically different parenting styles in sonases. Children who experience
moderate hours of paternal care when they are é¢osldieem to benefit socio-
emotionally from the experience of time alone wilik father. This suggests that the
parenting styles of fathers, or perhaps simplyekgerience of care from two parents
rather than one, promotes children’s early so@abs. On the other hand, we find

robust evidence that boys (but not girls) perfornmadre poorly on academic



assessments at entry to school when they were éardxy the father for long hours
in Years 2&3. This suggests that some fathers nmyprovide the same degree of
cognitive stimulation when they are responsible dare that mothers provide. We
find some evidence that father-child interactionsdiffer in character depending on
the gender of the child, but it is also possibkg thoys and girls respond differently to
a given style of parenting. Our research highlighesfact that trends towards greater
gender equality in family life, as well as in theuketplace, may have consequences

for child as well as for adult well being.

Section 2 provides background on our motivation bnefly summarises the related
literatures. Section 3 describes the data and @eeti discusses the relationship
between paternal childcare, parental employment tatal parental time inputs.
Section 5 discusses our choice of specification egwhometric approach. Section 6
provides estimates of the total effect of paterohildcare on boys’ and girls’
outcomes. These results show the effects of caimigdior selection in different types
of endowments on the estimated impact of paterrmak.cSection 7 tests for
heterogeneity in the effects of paternal childcare child outcomes. Section 8
explores the extent to which various measures @ffiibme environment can throw
light on the processes underlying the total effegstified in Section 6 and Section 9

concludes.

2. Background

2.1. Children’s school readiness and the first thyears of life
The first three years are a vitally important perio children’s development. A recent
review of the developmental psychology and neurensific evidence on children’s
physical, cognitive and emotional development ia gferiod concludes that:
The early years are important. Early relationshpetter. Even in
infancy, children are active participants in thewn development,
together with the adults who care for them. Expegecan elucidate,
or diminish, inborn potential. The early years aeperiod of

considerable opportunity for growth, and vulner&ptio harm.



[Thompson, 2001, pp. 22]
Knudsen, Heckman, Cameron and Shonkoff (2006) anawhis body of research to
argue that:

[T]he most efficient strategy for strengthenthg future workforce,

both economically and neurobiologicaland improving its quality of

life is to invest in the environment$ disadvantaged children during

the early childhood years.

Recognition of the importance of the child’s eagtwironment has contributed in part
to an outpouring of research on children’s schaddmess, or the social and
cognitive skills that children bring with them whtrey enter the state school system.
For example, a recent issueTdie Future of Childremvas devoted entirely to school
readiness (Spring 2005). Children’s school readinissof interest in policy terms
because it plays a key role in determining the neaddi the resources that schools and
other agencies must spend in the endeavour of gdgcand socialising young
people. There is also strong evidence that children enter school with academic or
socio-emotional deficits are more at risk of unddse outcomes in later life, such as
functional illiteracy, teen pregnancy, juvenile idguency and poorer educational
gualifications (e.g. Rouse et al, 2005, Baydarl,e2@03), even controlling for other
influences. Research of this kind has stimulatéer@st in whether early intervention
programmes, such as Head Start in the US and Sareisthe UK, can reduce the
inequalities experienced by low-income, disadvaediagnd disabled children (e.g.
Currie and Thomas, 1995, Schneider et al, 2006).

We focus on two measures of children’s school rezs$i in this paper, one socio-
emotional and one cognitive. We do this in partdose we believe that school
readiness is an outcome of interest in its owntyighd in part because the nature of
our data makes it difficult to interpret the retaiships between early years childcare
and later child outcomes. Specifically, the cursentleased ALSPAC data contain
rich measures of family circumstances and childrel@velopment for the pre-school
period, and some measures of academic and socibes@mloattainment later on in

childhood. However, we are lacking data on manthefcontemporaneous influences



on children at the time these later assessments ta&en. Whilst we can (and do)
show the associations between paternal childcar¢hén early years and child
outcomes at age 7, these results are difficulinterpret. If fathers who are more
involved early in the child’s life maintain thisvialvement at later ages, then we risk
mistaking the effects of contemporaneous patemallvement for the effects of early
childcare experiences. In addition, if children wterform poorly on entry to school
receive differential treatment by parents or teesligan more able children, then the
effects of shared parental childcare may be eitbentered or exaggerated by these

later inputs.

2.2. Changing maternal roles and the effects otdotm

Increases in the labour market participation rateshothers of young children have
been well documented. In the UK, the proportiomudthers of dependent children
who are in employment has risen from one-half i 18970s to two-thirds in 2006.

The employment rate of mothers of children unddraS risen even more rapidly,
from a quarter to 55 percent over the same pe&@ad, 2006). A large, mainly US-

focused empirical literature has arisen on whethaternal employment in the first

three years of life is associated with differengeshildren’s cognitive and socio-

emotional outcomes (e.g. Ruhm, 2004; Baum, 2003¢dfd@el et al., 2002; Harvey,

1999, all using US data; Gregg et al., 2005; Ermad Francesconi, 2002, using UK
data). In general, this literature finds a negatassociation between very early
maternal employment, i.e. in the first year of litend the outcomes of school-age
children. There is less consensus about the eff#ctaaternal employment in the

second and third years. For example, Waldfogel.2@02) find positive effects on

cognitive outcomes whereas Ruhm (2004) finds sowigerce of small negative

effects on cognitive development.

The hypothesis implicit in much of this researchthat the mother has a uniquely
important role to play in caring for very young Idnén. Given that children at this
age must be in the care of a responsible adult atees, this proposition amounts to
the idea that a) the quality of non-maternal inpats poorer than the quality of

maternal inputs, b) the quality of maternal inpate affected negatively by labour



market participation, or c) that children are hadni®y interruptions to the care
provided by the primary caregiver. The relative aripnce of these different
explanations will have a bearing on whether or patiernal childcare can act as a

good substitute for maternal care.

Breastfeeding provides an example of a case intwmaternal inputs may be of
intrinsically higher quality than those supplied tiyn-maternal carersMothers may
also provide higher quality care if they have irtedspreferentially in human capital
that raises parenting ability, for example becdhsg anticipate one day acting as the
primary carer for a chifd Maternal inputs may also be of higher qualitynttmeon-
maternal inputs because a parent has greater imegrihan a non-parent to invest in
the child’s human capital (Becker, 1991, Ch. 6). Waild also find negative effects
of maternal employment on children if the attemptcombine work and childcare
results in stress or tiredness that adversely tfféloe quality of mother-child
interactions. Balanced against this, however, igdence that working mothers
prioritise ‘quality’ time with their children andshed load’ by reducing time in other
activities like sleep and leisure (Bianchi, 200@otential benefits of maternal
employment are higher household income, increaseeépendence, wider social
contacts and a more positive sense of persondiitigléHarkness et al., 1995), which
may in fact improve the quality of mother-childeractions. The third way in which
children may be harmed by maternal employment & lughlighted by attachment
theorists (e.g. Belsky and Rovine, 1988). Accordimghis theory, the separation of
mother and infant in the first year of life maydet insecure attachment that then
starts a trajectory towards longer-term negativiemues. This theory relates less to
the idea that mothers are innately better at rgisimldren than other carers, and more
to the idea that as mothers are overwhelmingly\ike be the child’s primary carer
disruptions to this relationship may have adversesequences for the child. The

greater amount of time spent by the mother withdiél may also be a reason why

! Research has shown a link between breastfeedihgagnitive development, e.g. Anderson et al.
(1999).

% Becker's theory of the intra-household divisionatfour argues that the potential gains to
specialisation create incentives for this kindpédalized human capital investment (Becker, 1991,
Ch. 2).



maternal inputs are of superior quality, for exanpkcause the mother becomes
more attuned to the child’s needs than carers wkadless time with the child.

Alongside the literature on the effects of matemrabployment there is another body
of research that focuses on the form and qualityooi-maternal childcare in the early
years. The NICHD Early Child Care Research Netwaskd direct observations of
the interactions between carer and child to explanether the quality of childcare
was an important factor in determining childrercé@ol readiness. The study found
that children who experienced high quality care slgghtly better outcomes at age 4
than those who experienced lower quality care (NDCBIO06). The language used by
the caregiver was the most important aspect ofityutdr cognitive development,
with carers who provided more stimulation, for exdéenby asking questions and
responding to vocalisations, fostering better ooes in children. High quality care
was also linked to better behavioural outcomesoalgh the relationship was less
strong than for cognitive outcomes. Tran and Weibr@006) use the NICHD data to
explore whether stability in care arrangementsrisiraportant facet of childcare
quality. They found that some forms of unstableam@gements and those involving
multiple carers were associated with poorer languBeyelopment in children.

2.3. Changing paternal roles and the effects ofdcain

Research on fatherhood and child outcomes hasdegndecus on one of two themes.
Firstly, there has been interest in whether childie single parent families are
negatively affected by paternal absence (Francestah., 2006; Cherlin et al., 1995;
Gennetian, 2005; Hill et al.,, 2001; Lang and Zalgprs2001). Research has also
addressed the questions of whether non-residdmritpayment of child support and
frequency of visitation are associated with impawitcomes (McLanahan et al.,
1994; Amato and Gilbreth, 1999) and of how parewrtatflict affects children’s

development (Hanson, 1999).
Another research theme documents the increasindemes®, both qualitative and

guantitative, that resident fathers are becomiegeasingly involved in parenting and

family life more generally. Time use studies thadlgse the time devoted to childcare

10



as a ‘main activity’ have shown a sharp upward dren fathers’ caring
responsibilities since the 1970s (Bianchi, 2000rsBGeny, 2001; Fisher et al, 1999,
Sandberg and Hofferth, 2001, Yeung et al, 20019r dxample, Fisher et al. show
that British fathers of children under the age afiévoted less than a quarter of an
hour per day to child-related activities in the f@70s in contrast to two hours a day
by the late 1990s. This latter figure translatés around a third of all active parental
childcare, compared with around a fifth in the r@#0s. Qualitative evidence too
suggests that fathers, particularly in younger cshdoth desire and are expected to
assume more active roles in their children’s liggg, Burghes et al, 1997; Warin et
al, 1999).

These trends should not obscure the fact thattivadi roles are still deeply
embedded in contemporary society. More detailedyaisaof the time use data has
suggested that there is great variation in the fiatleers spend with children, with
some fathers recording zero hours of active pardmte. It is also the case that
fathers’ childcare time tends to be concentratedeskends, particularly where work
hours are long. In addition, qualitative evidenaggests that the role of the father as
provider for the family remains a key element ahé&s’ perceptions of their place
within the family, and employment rates tend to Highest among the fathers of
dependent children. Fathers in two-parent housshialdhe UK had an employment
rate of 90 percent in 2001. Only 3 percent workad-pme, and many worked long
hours, often in excess of 60 hours a Wedlevertheless, it is still the case that the
traditional household of female housewife and mhateadwinner in becoming

increasingly obsolete in contemporary society.

A number of US studies have examined the deterrtsnainpaternal childcare (e.g.
Presser 1988; Brayfield, 1995). This literature deento characterise parental
employment schedules as a determinant of fathes, @ard documents the strong
association between non-standard work schedulds asicotating shifts and the use
of paternal childcare. However, an economic modahe family suggests that the
characterisation of employment as a ‘determinarit’'childcare arrangements is

% O’Brien and Shemilt (2003).
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misguided Observed work andhildcare patterns are both outcomes of the holdeho
decision-making process in which parental timellscated simultaneously amongst
competing uses, and hence the observed relationahimt be interpreted as causal in
either direction. Parents do not make choices abmuk patterns independently of
choices about childcare. Our analysis is basedisnview and considers how both
types of decisions are related to an underlyingpbptirental tastes and human capital

endowments.

Research on the consequences of father involveferthildren’s well being has

tended to focus on qualitative measures that cagrbeped under the heading of
‘authoritative’ parenting (see Marsiglio et al.,0B0for a review of this literature).

Types of father-child interactions examined incleseotional support, monitoring of
behaviour, everyday assistance and discipliningtfpes. Positive father involvement
is generally found to be associated with benefieféécts on children’s educational
attainment and social development. For exampleurFland Buchanan (2004) use
data from the NCDS cohort of children born in thE th 1958 and examine four
measures of father involvement at age 7 — ‘outiwgih father’, ‘father manages

child’, ‘father reads to child’ and ‘father is imésted in child’s education’ — and find

that these variables independently predict educakioutcomes at age 20.

The consequences of regular primary childcare demiby the father in the early
years have received relatively little attentionthags because measures of fathering
in large-scale surveys have tended to focus orkithas of qualitative variables just
described. Averett et al. (2005) is one exceptidns study uses data on employed
mothers from the NLSY and explores the effectsatémal childcare in the first three
years on child outcomes, relative to other sounfeison-maternal care. Hence this
study has a different focus to our research, wiscbhoncerned with the effects of
paternal care on all children, including those vehosothers did not work in the
labour market, and measures the effects relativenédernal-only parental care.
Averett et al. rely on retrospective reports oflatare arrangements in the early years
and find that only around 10 percent of househodg®rt using paternal childcare.

This results in a sample of only 253 children wxpexienced care by their fathers,

12



too few for the authors to be able to explore weethe effects varied with certain

child or family characteristics. They do, howeveaye data on siblings, which they
use to construct a family fixed effect estimatohey find no evidence that paternal
care in the first year of life is associated witifeets on developmental outcomes
compared to other types of care. Children in naenpal modes of childcare,

however, have slightly better cognitive outcomesthe second and third years
compared to paternal care. The authors arguelbatdgative effects of paternal care
may reflect time-varying unobserved heterogenaitythie characteristics of fathers
who provide care. Specifically, they speculate fheternal carers in the toddler years
may be drawn disproportionately from men in lowlskii insecure occupations who

adopt care responsibilities as a by-product of miary employment. The large

sample size and rich nature of the ALSPAC datanaile to explore this hypothesis in

some detail.

Two papers have explored whether early paternalemment is associated with child
outcomes in the same way found for maternal empboymThese studies are
hampered by the fact that there is far less vanatif paternal work hours than in
maternal work hours. Ruhm (2004) finds a positisgoaiation between paternal work
hours and children’s developmental outcomes, hatabsociation becomes negative
when controls for paternal heterogeneity are inetbdRuhm interprets this as
evidence that paternal and maternal inputs aretituties in the production of child
outcomes, with higher father work hours proxyinglueed time investments in
children. Ermisch and Francesconi (2002) also fndmall negative association
between paternal employment and children’s edutatioattainment when
heterogeneity between fathers is taken into accoltir conclusions are in accord
with Ruhm’s, i.e. that higher paternal work houavé a negative effect on children’s
development because of the accompanying reducticiathers’ child-related time

inputs.
2.4. Gender differences in parenting ability

Our discussion in Section 2.2 highlighted some iagpts for why maternal care in the

early years may be better for children’s developntiean non-maternal care. Mothers
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may be biologically and culturally adapted to pdevia higher quality care
environment than other carers. In addition, if éghare increasing returns to the inputs
of one parent then child well being will be maxieilzby maternal specialization in
child rearing. On the other hand, fathers sharemaber of characteristics with mothers
that may mean the distinction between parentalredparental care is more useful
than the distinction between maternal and non-matetare. Fathers have equally
strong incentives to invest in the human capitaheir off-spring and are a stable and
consistent figure in the child’s home environmegvidence (discussed below) that
mothers and fathers have distinct parenting stsdéses the possibility that children
may benefit from exposure to the two different uefhces. In addition, it is possible
that there are diminishing returns to the time ispf one parent, for example because
a parent brings more energy and enthusiasm tocenédwhen it is only one of a

number of activities in which they spend their time

Research in developmental psychology provides eceleon whether the ability to
breastfeed is only one of a number of advantagestite mother has over the father in
terms of childrearing ability. The discussion imstBection is taken from an excellent
and detailed review of the literature provided @b (1997). We therefore refer the
reader to this publication for details of the sasdihat underpin our conjectures.

There has been much research on the early yeatsvielopmental psychology that
guestions whether mothers and fathers differ iiir thensitivity and responsiveness to
young children, and in their parenting styles. Alttment theorists argue that parental
responses to infant signals such as cries and sudiermine the extent to which the
child comes to perceive the parent as stable asdigiable. Where the adult does not
respond promptly or sensitively insecure attachmeraty result, with adverse
consequences for later psychological adjustmenerelhs some evidence in the
literature that fathers may be less responsive samgitive than mothers during this
early stage of development, for example from olmtéaal studies that find fathers
responding less sensitively to infant cues anddokass likely to retrieve crying infants
than mothers. Yet in general the balance of evideseems to be in favour of no

gender differences in these dimensions of pareraiilty. Even if fathers are equally

14



able in fostering secure attachment in childrearghmay be a hierarchy of attachment
figures in which mothers typically are preferredepvathers. This is likely to result

simply because the mother is the primary caregivenost cases, and children form
stronger attachments to them as a result. Thisestigghat even if fathers are equally
sensitive and responsive as mothers, children’'shmggical functioning may be

adversely affected by time away from their primeayegiver. The longer that the child
spends with the father, however, the more likebt thecure attachments will form to

both parents.

There is stronger evidence that fathers and mothave distinct parenting styles,
although disagreement about whether these diffeseiace biologically or culturally
determined. Fathers tend to engage in physicalyusiting and play activities when
looking after children to a greater degree thanhes, whilst mothers’ interactions
tend to be more caretaking or instructional in ratBoth mothers and fathers tend to
modify their speech when speaking to pre-schooldam to suit the linguistic
capabilities of the child. However, fathers werseved to breach such modification
more frequently by using words that are beyonddeabilities of the toddler. The
‘bridge’ hypothesis asserts that as a result of thlative incompetence men may in
fact stretch their children’s linguistic skills, &rso act as a ‘bridge’ to the outside
world. Another way that mothers’ and fathers’ péairemn styles have been observed to
differ in their treatment of boys of girls. Someidies find that fathers interact more
sensitively and preferentially with sons from shosfter delivery. Other findings are
that fathers may prohibit boys more than girls, araly be more demanding of girls’
than boys’ cognitive and linguistic ability. Theras also been much discussion of how
fathers influence children’s adoption of sex raesl gender identity, but there is little

consensus on the effects.

In this paper we analyse school readiness outca®garately for boys and girls, to
allow for gender differences in paternal (and m@br parenting styles. We also
distinguish paternal care that takes place in imfédrom care of toddlers. This reflects
the finding that maternal care may be particulamyportant in the first year of life,

both because of breastfeeding, and because thine iperiod of formation of infant
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attachments. The preceding discussion suggestsvthaave no clear view a priori of
whether, on average, children benefit from, ortememed by, shared parental childcare
in the early years. Paternal care may be of infegigality to maternal care, either
because of lower paternal human capital in thig,ane because of biological and/or
cultural differences. Alternatively, fathers may d¢p@od substitutes for mothers, such
that the child is unaffected by the gender divistdrparental care time. Paternal and
maternal inputs may even be complementary, in wbage children will benefit from

experiencing care by both parents.

3. Data

3.1. The ALSPAC cohort

ALSPAC is a cohort study that began by recruitimggmant women who were
resident in the Avon area of England, and whoseeebgol date of delivery fell
between T April 1991 and 31 December 1992. The enrolment sample consisted of
14 541 women, thought to be around 80 to 90 peroérdll those meeting the
eligibility criteria. Of these women, 13 801 (95%¢nt on to become the mothers of
surviving offspring at 12 months, with multiple this leading to a total of 13 971
children in the study at that age. The Avon ares &gopulation of 1 million and
includes the city of Bristol (population 0.5 miltiy and a mixture of rural areas, inner
city deprivation, leafy suburbs and moderate sioeehs. The 1991 census was used
to compare the population of mothers with infantsler 1 year of age resident in
Avon with those in the whole of Britain. The samebroadly representative of the
national population although the mothers of infantéwvon were slightly more likely
to be affluent, on average, than those in the oé®Britain (as measured by, for
example, living in owner occupied accommodationvitg a car available to the
household and having one or more persons per robng.ALSPAC sample is not
entirely representative of all eligible motherslye area, with a slight shortfall again
in less affluent, and also non-white moteBtudy families were surveyed with high

frequency from the time of pregnancy onwards, withthers completing 4 postal

* Seewww.alspac.bris.ac.ufor further details on the representative natdréa@ sample, enrolment
rates and response rates.
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guestionnaires prior to the birth, plus a furtheorb family characteristics and a
further 8 focusing on the study child in the fidsyears after the birth alone. The study
also contains data from a number of other sousagsh as hands-on examination of
the children, school and medical records and biokdgsamples. A number of
guestionnaires were also sent directly to the mitipartner for completion, although
non-response rates for these questionnaires wegig($ee below).

Variables available in ALSPAC relate not only taldbare arrangements and school
readiness outcomes, but also to a rich varietytldromeasures of parental inputs and
environmental factors. This richness allows us kpl@ae not only how child
outcomes differ with the extent of shared parenting also how other aspects of the
child’s environment are affected by less traditiqmerental roles. The ALSPAC data
therefore provide us with a relatively unique oppoity to study both the behaviours
of a large sample of fathers with children under dlge of three, as well as the impact
of these behaviours on children’s development. 8ggwvith sampling designs that
aim to reflect the composition of the populationraashole, such as the Labour Force
Survey, the Family Expenditure Survey and UK TimgelSurvey, result in only a
very small sample of fathers (and mothers) of yocimtdren. For example, we found
only around 400 such observations in the UKTUSs Ibnly with data in which the
unit of observation is the child rather than theusehold that we can develop a
consistent picture of the determinants and consespseof fathers’ involvement in the

care of infants and toddlers.

3.2. Sample selection

Of the 13 971 children in the sample, we begin dgding those with full childcare
histories between the ages of 2 and 38 months.hasirs in Table 1, this criterion
alone leads us to drop 5753 children, or some 4depé of the initial sample, leaving
a working sample of 8218. We then further restoigt sample to families in which
the mother lived with the father of the cohort dhdlontinuously in the first 4 years
life. We do this to avoid confounding fathers whe & stable relationships but who
do not provide regular childcare with fathers wine maot resident in the child’s home

for all or part of his or her early years. The exgraces of children in this latter group
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are likely to differ systematically from those dfilcren in intact families, and so they
do not provide a good comparison group for fatlvein® are involved in childcare
regularly on a weekly basis. Due to the way dateeweellected in ALSPAC, mothers
were asked questions relating to their ‘partnelieve the mother defined at any given
moment who that partner was. In order to rule duanges in the identity of the
partner over time (which we cannot track), we restur sample to children who we
can confirm were living with the biological fath#iaroughout the first 4 years of life.
Table 1 shows that this type of family accounts &ound three-quarters of the
potential sample of 8218, although we lose moresdadions (16%) due to missing
information on paternal residency than we losetduee fact that mothers do not live
with the biological fathers (11%). Our working sdenthus relates to 6010 children
who are the biological offspring of two parents wihad together at least until 4
years after the birth of the child. Estimating séspare somewhat smaller, due to
missing data on child outcomes. This issue is ergldurther below.

3.3. Childcare measures

Our childcare data is derived from mothers’ respsn® the question ‘Apart from
yourself, who regularly looks after your son/dawghwhen you are not there? (Please
answer for each person regularly involved).” Mothetere given a list consisting of
the father and 7 other potential types of carer redrded whether or not each one
was used at that date, and also the number of pmirsveek that the carer looked
after the child. Hence our measure of paternabdchiie relates to whether or not the
father regularly suppliedprimary childcare (i.e. without the mother present) in the
period in question. Responses for each type of ware top-coded at 40 hours per
week, so we can only put a lower bound on the tobalrs of each type of care that
the child experienced. This means that we makeasisemption that in all cases the
mother is the parent with the majority of the raspbility for looking after the child.
This does not seem to be a problem, given thertumgber of observations in which
paternal childcare exceeds 30 hours per week (ggreFl). The effects of paternal
childcare estimated in this paper relate to casewhich a proportion of primary
childcare time is transferred away from the defahhice of the mother and towards

the father. It does not imply that the parents hegeal responsibility for childcare,
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but rather that the mothdpes nothave sole responsibility. Further, the measure doe
not include father involvement that takes place mvhee mother is present, which
may be substantial, nor should it include temporamidcare that takes place

irregularly due to unforeseen circumstances.

The childcare question was completed by the mahée, 8, 15, 24 and 38 months.
We use these data to construct dummy variables dhpture hours of paternal
childcare in an average week as follows. We caleulae hours that the child was in
paternal care in an average week in two differamiods — from birth to %1 birthday
(Year 1) and from Stbirthday to &' birthday (Years 2&3). The Year 1 measure is the
average of hours at 2 and 8 months; the Years 2&&snre is a weighted average of
hours at 15, 24 and 38 months, with weights 2/6,a8/d 1/6 respectively. Where the
mother recorded that paternal care was used, hdbnthiow many hours per week,
we set weekly hours to 2. Because of the top-copinglem, and because of the need
to average over multiple data points, our datatuldcare hours in an average week
can only be thought of as an approximation. We shdo transform the continuous
hours variables into discrete variables that captdnether the child had little or no
experience of paternal care (less than 5 hoursniawerage week); experience of
medium hours of care (between 5 and 15 hours i@wvarage week); or experience of
long hours of care (more than 15 hours a week). IFhaour cut-off corresponds to
care that is sufficient to cover half a full-timabj and is the threshold used currently

in calculating entitlement to state benefits anip eth childcare.

Figure 1 shows the incidence of paternal childéareach of the two periods for the
full sample of 6010 intact households. 35 percémh® fathers in our sample supplied
5 or more weekly hours of childcare in Year 1,ngsto 61 percent in Years 2&3. The
figure also shows that relatively few fathers pdavabsolutely no regular care at all —
14 percent in Year 1 and only 5 percent in Year8.2®e choose to group such
fathers with those who provide less than 5 houmseak so that our comparison
category does not consist of a narrow and unreptathee group of households. Of
those who do provide care in excess of 5 hoursynarca third have childcare

responsibilities of 15 or more hours a week (13flllofathers in Year 1 and 20% in
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Years 2&3). The numbers whose care exceeds 30 lavarsery few — just 1% in
Year 1 and 4% in Years 2&3. The patterns shownigmilé 1 show that our grouping
of fathers results in 3 categories that are lamgaugh to each include a substantial
fraction of fathers, but that also discriminatevin paternal childcare of lesser and

greater intensity.

3.4. Child outcome measures

Our interest in this paper lies in the effects afgonal childcare on children’s school
readiness at age 4. We examine two dimensionshob$ceadiness — cognitive ability
as captured by scores on Entry Assessment testsiatbred by teachers in the first
year of schooling, and behavioural outcomes as wnedsby the Strengths and
Difficulties Questionnaire (SDQ) completed by matherhen the child is 47 months
old.

The Entry Assessment results comprise teacheraggabf the child’s ability in four
areas — language, reading, writing and mathemd®atings range from 2 to 7, and
here we sum the four scores and obtain an oveedlsore of cognitive ability that is
normalised on the full sample of all children fonam the data are available to mean
100, standard deviation 10. In addition, we statidarthe score on the child’s month
of birth. Because children are of different ageewkhey take the Entry Assessment
there are large age-related differences in theield@mental abilities. Examination of
the scores before they are standardised showsgevdifferences of 10 points, or one
standard deviation, between children who are thagest and the oldest in their year
group. The sample with valid Entry Assessment stcgesubstantially smaller than
our working sample because of the need to obtamigsions from parents before the
data could be released, and because the assessasendt compulsory in all schools
at this time. Scores are available for just ovdf baour working sample, or 3121
cases out of 6010. Appendix Table Al shows thatctraposition of this restricted
sample is highly similar to that of the full worlgrsample in terms of a number of key
variables. The relationship between Entry Assessnseores in ALSPAC and

maternal employment is explored in detail in Greggl. (2005).
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The SDQ is derived from 20 questions completedhgymother that form four sub-
scores: hyperactivity, emotional symptoms, congwoblems and peer problems. As
with Entry Assessment, the SDQ scores are summeédammalised to mean 100,
standard deviation 10 on the maximum sample. Higleares on this measure
indicate greater behavioural problems in childréhere is some suggestion in the
literature (e.g. Fergusson et al., 1993) that motbports of children’s behaviour
reflect the mother’'s own mental state as well asbishaviour of the child in question.
Our regression estimates include several controts mhaternal depression and
attitudes towards motherhood that may help to cori@r any biases of this nature

(see Table 4 for detalils).

Our focus in this paper is on the effects of greaender equality in parental
childcare time on children’s school readiness. ideo to identify this effect, it is
necessary to control for differences in non-paiectiddcare, so that the coefficients
on the paternal childcare dummies measure thetedfébat care, relative to the base
category of parental care that is provided by tlo¢her alone. Our basic specification,
which we refer to as the unconditional specifiaatioonditions of the use of other
family care and the use of paid carers in both Yleand Years 2&3 (8 dummies in
total), plus controls for the types of childcaredibetween the ages of 3 and school
entry (see Section 6.2 for details). Table 2 shthescoefficients on paternal care in
these baseline regressions. We show results fér daat school readiness measures,
and also for two slightly later outcomes measuredga 6 to 7. The reasons for our
focus on school readiness are discussed in Se2tigrbut we present results using

these later results here for comparison.

Table 2 shows that we find a range of effects demel childcare on children’s
outcomes that depend on the gender of the child thedintensity of paternal
childcare. Boys who experience long hours of paecare in Years 2&3 score
significantly worse on the Entry Assessment, arrttagnitude of this coefficient is
non-trivial at around 2 points, or one-fifth of #amsdard deviation. We find no

corresponding effect of this type of care on gilsitry Assessments, however. With
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regard to behaviour at age 4, we find some indoathat paternal care in the first
year of life is associated with increased behaabproblems in boys, but this is
offset by reduced behavioural problems in boys whkperience moderate hours of
shared care in Years 2&3. Effects for girls’ beloaviat this age are of similar sign

but smaller and less precise than the boys’ coeffis.

The results for the later outcomes shown in Taldar?give us some idea of whether
the effects on school readiness observed at aggsispeven after several years of
schooling. The Key Stage 1 score is derived fraamddrd national tests on reading,
writing, mathematics and spelling administeredh@a third year of schooling at age 6
to 7. Behaviour at age 7 is again taken from a eretbmpleted SDQ. Both are

standardised on the full sample for whom data &lable. The results show that we
find no significant effects of early paternal came boys’ cognitive or behavioural

outcomes at age 7. For girls, we find only thatsgivho experienced long hours of

shared parental care in Year 1 score slightly looveKey Stage 1.

The results shown in Table 2 are unconditional @mahot correct for selection in the
type of households that use paternal childcarehen d@arly years. The impact of
controlling for various household characteristicstbe school readiness estimates is
explored in Section 6. The differences in the é¢ffext age 4 and age 7 may reflect a
number of different factors that we are not ablexplore fully using the currently-
released ALSPAC data. The role of schools in bnggip children who begin with
cognitive and behavioural deficits is potentiallp anportant one, for example.
However, this brief look at the raw data suggdsas the effects of shared childcare in
the early years may diminish in some cases, sudnesegative effect found on
boys’ cognitive development, but may also only eyeeafter several years, such as
the impact on girls’ Key Stage 1 scores.

3.5. Explanatory variables
With the exception of the Entry Assessment scocksame medical data taken at the
time of the birth, all the variables used in thaper are taken from parent-completed

postal questionnaires. As noted above, most quesdices were directed specifically
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at the mother, but we also have data from questioes sent separately to the father
(2 prior to the birth, and 3 post-birth at 2, 8 &idmonths). Whilst in some sense it
would be desirable to use partners’ responsesrréttha the second-hand reports of
mothers, the poor overall response rates to thesstignnaires, plus the fact that non-
response is differential according the paterndbchre status means that conclusions
based on these data are potentially biased. Appérable A2 shows how response
rates to the partner questionnaires varies witbrpat childcare status. 57 percent of
all children in the sample have fathers who answveilé 5 questionnaires, whilst 8
percent have fathers who did not answer a singéstoqpnnaire. Fathers who provided
care in Years 2 & 3 in particular were more liketyhave completed questionnaires
than fathers who provided little or no care in tpatiod. If fathers who are more
involved with their children, or who have relatiyepositively characteristics in
general, are more likely to complete questionnaiteen we will understate
differences between fathers who provided regulddcéwre and those who did not.
Where it is practical to do so, we use data from riftothers’ questionnaires, which
have close to a 100% response rate for our selsaragle. In some cases, we do use
father-reported information, for example on araashsas mental health and paternal
attitudes. Where we do so, we mark such varialsielé-report’ and try to validate the
findings against mother-reported information. Ir qwltivariate analysis we include

missing indicators for all variables with item nosponse.

The richness of the ALSPAC data means that wel@deeta explore a wide variety of

hypotheses concerning the processes that undédied parental care in the early
years. We make the distinction between variables dapture parental and child
endowments, which are fixed for any given househald variables that reflect the
choices and trade-offs made by parents, subjethdm endowments. Endowment
controls are broken down into three groups — secmlomic resources, parents’
personal characteristics such as mental and physiealth, and innate child

characteristics — and are listed in Tables 4 aaddbdiscussed fully in Appendix B.

Variables that reflect parental choices includdised household income, parenting
behaviours and the home environment and potentiabg tangible aspects like

parental happiness and the quality of the pareetationship. These measures are
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listed in Table 13 and discussed in Appendix C. €ktnt to which the estimated
effects of shared parental care reflect difference¢hese more direct measures of the
home environment is explored in Section 8. Thisise@lso includes a ‘value-added’

specification that conditions on earlier measufeshdd ability in Years 2 and 3.

4. Paternal childcare, parental employment andpgayental forms of care

It is likely that paternal childcare is intimatehglated to parental employment
patterns. Whilst we explore the extent to whicls tisi the case descriptively, we do
not include controls for parental employment in tegressions for children’s school
readiness. This is because parents’ hours of manet are not direct inputs into the
production of child outcomes, but rather can beduse a proxy in the absence of
more direct data on parental inputs. Our speciboatcondition on the total time the
mother is absent from the child, or more specifycah total time with the father and

total time with non-parental carers. They also ¢ol other potential routes through
which maternal employment may affect children iadily, such as through its effect
on household income or maternal well-being and aiem¢alth. The inclusion of

employment variables can only confuse the integi@t of the coefficients on the

paternal childcare dummies because they are likelyoe highly correlated. As

employment and childcare decisions are made simaediasly they do not vary

independently from one another, and it does notemsdnse to ask how shared
parenting affects children whilst holding work hedixed, as this is not an effect that
would be observed in the real world. This ideaisgassed further in Section 5.1.

Only 3 percent of the fathers in our sample weremypioyed continuously throughout
the first three years of the child’s life. Howevegme 17 percent were unemployed
on at least one of the four dates in this period vidnich employment data are
available (2, 8, 21 and 33 months). We therefostirdjuish fathers who were ever
out of work in the period in question, and mothsho were evemn work during the
relevant period. We do not have full data on faghkours of market work, and only
have data for mothers’ hours in Years 2&3. Paretwork is so rare amongst men

that a working assumption that all men work futhé is reasonable. For mothers of
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infants and toddlers, however, part-time work isssantially more common than full-
time work. We classify a mother as working full-enm Year 1 if she was employed
during that period and also worked in excess oh80rs per week in Years 2&3,
whilst recognising that we are likely to misclagssbme women. Only 15 percent of
the mothers in our sample were ever observed t& futirtime in Years 2&3, while
30 percent did not participate in the labour masketll in the first three years.

Figure 2 shows how our sample is split between élooisls with different types of
employment arrangements (the percentages alongbdit®em). In Year 1, the
traditional household in which the father is thedawinner and the mother doesn’t
work is the most common type of arrangement, adbogirior 39% of households,
closely followed by two-earner households in whitle mother works part-time
(37%). Two-earner households in which the motherk&dull-time account for a
sizeable minority at 12%, with small numbers ofaayner households (7%) and non-
traditional households in which the mother is theadwinner (6%). By Years 2&3,
traditional households are outnumbered by two-eahmiseholds in which the
mother works part-time (28% vs. 47%). The propaorid other types of household is
roughly unchanged. These numbers suggest that rttagei of the traditional
household in which the father is the breadwinnet i@ mother specialises in home
production was already becoming out-dated in thiy d®90s. In neither period do
these types of household form a majority. Howeadull reversal of the gender roles
of mother and father was still very rare with 08 % of households in which the
mother was the primary earner. The picture thatrgegeis one in which mothers still
have primary responsibility for childcare, and &thfor earning family income, but
where both spouses play a supplemental role byribatihg some labour to the

alternative sphere.

Figure 2 also shows how the incidence of paterhdticare varies with parents’
employment arrangements. Paternal childcare ist leasnmon in traditional
households, as we would expect. However, it isbletthat there are still substantial
numbers of fathers who assume childcare responigbieven when the mother is not

in work. We find some evidence that fathers areeniieely to provide care, and for
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longer hours, when their wives work full- ratheahpart-time, particularly in Years
2&3. One point of interest that paternal childcaresubstantially more common in
households in which the father is out of work, buaty if the mother is employed
herself. Where both parents are out of work, fattege only slightly more likely to
assume childcare responsibilities than fathers arbdhe sole earners. The patterns in
Figure 2 show strongly that paternal childcareasused solely by working mothers,
and also that even full-time maternal employmemds necessarily associated with
greater father involvement in childcare. Thereuisssantial variation here in childcare
arrangements across all six types of households 3inggests that a narrow focus on
paternal childcare as cover for maternal employmasses the experiences of many

parents in more traditional households.

The finding that paternal care is more common insetolds in which mothers work
raises the question of the extent to which patechdticare is a complement or a
substitute for other types of non-maternal care. We the childcare data described
above to construct comparable measures of the fushildcare by another family
member or friend, and by a paid carer such as ayna@hildminder or nursery. Figure
3 shows how different types of care are distribwtedss household type. In general,
paternal care is roughly evenly split between fetheho are the sole non-maternal
carer, and fathers who share non-maternal childcasponsibilities with either
another family member or a paid carer. Shared cdréhis type is particularly
common when the mother works full-time, and rarbewthe mother does not work
at all. The variation in arrangements shown in Feg®i suggests that some fathers act
as substitutes for non-parental types of care, taethmothers do not need to look for
other arrangements outside the household. In athess, fathers provide some care
that is topped up by care from other sources. Waoex whether the effects of
paternal care on children’s school readiness ddfmording to whether the father is

the sole non-maternal carer in Section 7.
Although the focus in this paper is on the effedtgreater gender equality in parental

childcare on children’s school readiness, in Seddi3 we do present a comparison of

the effects of paternal care, care by other famigmbers or friends and care
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provided by a paid carer, all relative to the bestegory of maternal care only. Figure
4 presents a comparison of the incidence of théfaht types of care in the sample
as a whole. Figure 4 makes it clear that fatheestla® most common form of non-
maternal carer in the first three years, both imgeof moderate and longer hours of
regular care. In Years 2&3 in particular, fathers more likely to provide moderate
hours of care while other types of care are momamaonly used either for long hours

or not at all.

As a final piece of descriptive evidence on theureabf paternal care we look at the
guestion of continuity over time. Other researclyg.(@ran and Weinraub, 2006) has
suggested that the stability of childcare is anartgnt dimension of quality, and that
children may suffer when they are not able to farhong-term relationship with the

person looking after them. Table 3 shows the degfemntinuity between paternal

care in Year 1 and paternal care in Years 2&3. &b wther dimensions of paternal
care, we find a wide variety of arrangements represi in the data. 32 percent of
fathers do not provide any significant amount ofiddare at all in the first three

years, 25 percent provide moderate hours beginmngears 2&3 and 11 percent
provide moderate hours throughout the three-yeaogheThe remaining 32 percent
are split between a number of different patterfthoagh it is rare that fathers who

provided care in Year 1 do not go on to provideegarYears 2&3.

5. Framework

5.1. Choice of specification

Conceptually, our organising framework is basethan household production model
of Gary Becker (1991). This model specifies thahifa utility is a function of a
number of unobserved non-market ‘commodities’ erat produced within the home
using inputs of parental time and purchased goous services. Parents act to
maximise utility, subject to a set of constraintiis process results in realised
demands for time in different activities and foffelient consumption goods, which
are combined according to a production functiornger to produce the non-market

commodities that are the source of utility. Applica of the model gives a clear
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distinction between parental and child endowmemtiuman capital, which define
the constraints under which families operate, aatemqtal choices, which are the
outcome of the household decision-making procesdo®ments consist not only of
market capital, like wage rates and non-labournmeobut also of non-market capital,
or skills and abilities that determine the produtti with which a given set of inputs
can be combined to produce output. Appendix B givgber details of the household
production model along with its predictions regaglihe determinants of paternal

childcare and the support for those propositionsdbin the raw data.

We characterise children’s school readiness asobrike non-market commodities
that are produced by parents within the home. Qsleoutcomes are the output of a
production function that depends on parental inphbices, and on the innate
characteristics of the child. (The ‘child qualityoguction function’ is a concept
commonly invoked in the economics literature onlcclautcomes, e.g. Todd and
Wolpin, 2003). However, it is not our aim here ttimate the parameters of this
technological relationship. With full data on aliet relevant inputs, and on child
endowments, one could in principle do just thise THarameter on any given input
would then reflect the average productivity of thagiut, holding constant all other
inputs, or a ceteris paribus effect. Our objectndérest in this paper is the average
impact of a shift from maternal-only to shared p#ak childcare in the first three
years of life. A change in arrangements of thisuraais likely to be associated with
many other differences in the allocation of resesarwithin the household. Indeed,
given the time constraints faced by all peoplés itnpossible to hold all else constant

when time in one particular activity changes.

The idea that the ceteris paribus effect of a ceangsome input might not be the
primary object of interest has been acknowledged bymber of authors. Todd and
Wolpin (2003) use the example of the effect of ange in class sizes. They argue
that the parameter of interest for policy purposethe ‘total effect’ of the change,
that is, the direct effect on the child’s learniplyis the indirect effect that follows
because parents modify their own inputs in respémsiee greater resources invested

in the child by the school. An effect estimateddind parental inputs constant is not
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one that would be experienced by real children.N&svcombe (2003) argues in a
paper on precisely this issue, researchers wha-owetrol’ “run the risk of studying
situations that do not occur in the real world, sitig mediational links, and drawing
incorrect policy conclusions”. Several authors whave investigated the links
between maternal employment and child outcomes ladés@® made the point that
controlling for household income and other paremtplts is inappropriate because
these are mechanisms though which the maternalogmpht effect operates (e.g.
Harvey, 1999, Ruhm, 2004).

Our estimation strategy, then, distinguishes explic between exogenous
endowments and potentially endogenous input choltesimportant to control fully
for the first type of variables because selectimo paternal childcare households is
non-random. Failure to control for the parental@mehents, and for the child’s innate
characteristics, would confound our estimates efdfiects of shared parenting with
exogenous differences in the opportunity sets alkdlto households. If parents who
share childcare responsibilities tend to be lesaltly’ in terms of endowments than
other parents, or if they tend to have innately lable children, then our estimates
will be biased downwards, and conversely if theweharelatively positive

endowments.

Thus, the first step of our estimation conditions on observed inputs at all, but only
on parental and child endowments. This method hobtstant the feasible choice set
of the parents and gives the parameter on patehildicare the interpretation of the
relative impact of the full input history chosen pgrents in paternal childcare
households relative to that chosen by non-patetmbidcare households with the same
set of endowments. In effect, this specificatiorkesathe assumption that the entire
history of child inputs is completely endogenouthwespect to the paternal childcare
decision, so that no inputs can be considered fixedn paternal childcare status
changes. As such this estimate corresponds to \arage total effect’ and is the
object of interest in Section 6. The analysis ictB@ 7 introduces interaction terms
to explore whether this average effect disguisepomant differences between

different sub-groups of the population
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The specification that conditions on exogenous attaristics alone represents an
extreme assumption as parents’ decisions regaitiegallocation of resources are
multi-dimensional, and children’s attainment is ribe sole source of household
utility. Some input choices may be made largelyepehdently of the early childcare
decision. Where this is the case, we do not waebtdound the estimated impact of
paternal childcare with the impact of other indegearily chosen inputs. Of course, in
practice it is impossible to know the degree to clhiany observed input is

exogenously chosen with respect to early childcaldough common sense and
intuition may provide us with some guide. For tleason, our analysis in Section 8
explores how our estimate is modified when we ohie groups of controls for other
types of inputs. The change in the coefficient atemal childcare when a group of
controls is included measures how much of the tefdct is explained by the

correlation between paternal childcare and theudwd inputs (this idea is made
precise below). If the coefficient changes dranadifjchen this suggests that paternal
childcare is strongly associated with other patdectiaices of inputs that matter for

children’s development. What we cannot do, howeigrglaim that the modified

effect is closer to or further away from an estienat causality than the total effect.

Rather, our analysis in Section 8 provides us witAnge of estimates that reveal the
sensitivity of the estimated effect of paternalldtare to different assumptions about

the endogeneity of other input choices.

Our model specification relies heavily on the rit¢hgh frequency nature of the
ALSPAC data. Todd and Wolpin (2003) provide a fidiscription of the techniques
available to researchers in the estimation of childcome production functions,
covering fixed effect, instrumental variable andueaadded specifications. The
nature of our question rules out the use of chddd effects because our treatment of
interest begins at birth, and hence we cannot ebsartcomes prior to the experience
of paternal childcare. Neither can we use siblingd effects as ALSPAC is a cohort
survey that collects information only on the stutiyld. A valid instrumental variable
would have to fulfil the criteria that it determmeaternal childcare but has no

independent effect on children’s development. bus view that no such instrument
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is available for paternal childcare because thesélbold production framework makes
it clear that all parental choices about the aliocaof resources are determined
simultaneously as a function of the same underlgeigof endowments. We have no
time variation in our cohort of children that wowltiow us to use policy changes that
create a natural experiment, nor do we have gebgrapvariation that could be
exploited as a source of exogenous variation. Besidodd and Wolpin argue
strongly that although studies using more soplatit econometric techniques tend
to be regarded as providing ‘better’ evidencesallh estimates will be inconsistent if
there are unobserved influences on child developntieat are correlated with
observed inputs. Some techniques will even be didsbere are omitted inputs that
are uncorrelated with observed inputs, which is not the case withSO More
generally, attempts to control for unobserved factan introduce biases in ways that
are difficult to conceptualise or quantify. We cbBedo use OLS with an exceptionally
rich set of explanatory variables because we belteat a) the technique minimises
the problem of omitted inputs as far as it is pagsto do so, and b) the potential
biases are easier to conceptualise as they deetiek dinear association between the

omitted input and the observed treatment variable.

5.2. The role of innate child endowments

The idea that parental investments in children aedpto inherited endowments of
health and ability in children is one that has ne®@& much attention in the literature.
For example, Ermisch and Francesconi (2002) oudirdnceptual model to assess
the impact of parental behaviours on children’scadional attainments that explicitly
allows for endowment heterogeneity. They argue thmist research into the
determinants of child outcomes ignore the potergredogeneity of parental inputs,
and so implicitly assume that “young people do wldfer in terms of their
endowments relevant to educational attainmenthat parents do not respond to
these endowments”. Their model highlights the that parents may act to reinforce
the effects of innate endowments if they investenarchildren where the expected
return is higher, or alternatively they may actcmmpensate for endowments by
investing more in children who suffer from healthdevelopmental problems. In the

first case, estimates of the impact of parentaéstiment choices on child outcomes
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will be biased upwards, and in the second case \hiéye biased downwards. The
strategy used by Ermisch and Francesconi is toausiling difference estimator,
which differences out the effect of the common nited component of siblings’

endowments. As Ruhm (2004) points out, this stsategy lead to severely biased
estimates if unobserved sibling-specific factors ar key determinant of sibling
differences in the parental behaviour of interesth as parental employment.

ALSPAC is a cohort study that focuses on the sttidig in question, and hence does
not contain data on siblings from which we coulchstouct a sibling difference
estimate. However, ALSPAC does contain exceptignalth data on children’s
health, temperament and developmental ability owee that we can use to explore
the extent of selection bias arising from this seurThe problem with such
measurements is that they potentially capture tfexts of parental inputs and the
child’s environment as well as innate ability arfthiacteristics. At one end of the
scale we have measures taken at the time of thg birch as birth weight, gestation
at delivery and immediate post-birth healtiithough these are likely to in part
reflect decisions by the mother made in pregnasagh as smoking behaviour, we
can assume that they are exogenous with respextrteariable of interest, paternal
childcare. At the other end of the scale we havasuees of children’s verbal ability
and cognitive development at 30 months, which aghl likely to be influenced by

parental childcare decisions.

Our strategy is to distinguish between measurdeealth, temperament and ability at
6 months or younger and those measured betweendl3Gamonths. We include the
former group as a selection control, whilst theaelatgroup falls into the set of
endogenous variables discussed in Section 8. Weedlh@at outcomes observed very
early in the child’s life are more likely to refleinnate characteristics than later ones
because the time period of exposure to environrharitaences is shorter. However,
we recognize that these measures cannot be treatetluly exogenous. If our

estimates of the impact of paternal care are higkhsitive to the inclusion of these

® Paneth (1995) discusses the importance of birtghwéor a number of health and developmental
outcomes later in life.
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early child controls, then we can interpret thishe as evidence that parents’
childcare choices respond to the innate charatitsrisf the child (the exogenous
view), or as evidence that childcare choices chusdiect outcomes in this early
period (the endogenous view). We have no way, ssizdily, of distinguishing

between the two alternatives, and the realitykslyi to be a mixture of the two. If

however, our estimates are not sensitive to thieisran of these controls, it must be
the case that either parental childcare is nohgtyodetermined by the characteristics
of the child, or that the impact of paternal chide exactly compensates for
differences in innate child endowments. Since clsibthool readiness is likely to
depend on a diverse set of determinants appliedtbedife of the child, we view the

latter explanation as unlikely. Hence robustnessunfresults to the inclusion of child
controls suggests that the estimated impact ofipatehildcare is not severely biased

by the fact that fathers are more likely to carectertain types of children than others.

Our controls for child endowments include threeetyf measure. Full details of the
early measures of child endowments are given ireTabwhile descriptive statistics
on their association with paternal childcare aregiin Appendix B. The first set of
measures relate to health at birth and immediatfér. The second set relates to the
nine dimensions of temperament captured by thentrifemperament Questionnaire,
(Carey and McDevitt, 1977) administered at 6 manilesnperament is a particularly
useful concept for our purposes because it is Yidikely to reflect inherent
biological differences between children. Temperanoan be thought of as a concept
that is distinct from intelligence, and one thahisubset of personality and sociability.
In an attempt to synthesize different approachdkdcstudy of temperament, McCall
defines the concept thus:

Temperament consists of relatively consistent, dodgpositions
inherent in the person that underlie and modulaeskpression of
activity, reactivity, emotionality and sociabilitiajor elements of
temperament are present early in life, and thosmehts are likely
to be strongly influenced by biological factors. dsvelopment
proceeds, the expression of temperament incregsiogtomes
more influenced by experience and context.
[Robert B. McCall, taken from Goldsmith et al (1987p. 524]
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More generally, temperament can be thought of astaf behavioral characteristics
that seem to be inborn and that generally pefsistighout life. Research suggests that
temperament traits tend to be grouped into onérafet patterns or constellations: the
‘easy child’, the ‘difficult child’ and the ‘slowat warm up child’, although around a
third of children cannot be classified as any ohthese thre® Caspi and Silva (1995)
show that temperament measured at age 3 predictsber of personality traits at age
18, such as danger seeking, aggression and inderg@ralienation. Our final set of
measures are taken from the Denver Developmentst (Feankenburg and Dodds,
1967) and measure ability in gross motor skillse fiimotor skills, communication skills
and social skills at 6 months.

5.3. Estimating equations

Our estimation strategy is to run OLS regressiorth Wwchool readiness as the
dependent variable and measures of paternal amd otim-maternal childcare as the
independent variables. We then introduce contretpusntially, first to explore the

extent of selection bias in the unconditional eat@s, and secondly to explore
whether a number of observed aspects of the chddigronment can contribute to
our understanding of the reasons behind the estdraaterage effects.

Specifically, we begin with the OLS specification
S=m+mi+a’}xli+ai 1)
where S is the school readiness score of child P is the vector of paternal

childcare dummiesN; is a vector of controls for non-parental childcakg; is a
vector of controls for some exogenous charactesistf the child’s household, ant
is an orthogonal error term. The estimated paranvetetor /3" is an estimate of the

average effect of paternal childcare, relative sdeamal-only parental care, on school

readiness. Now suppose that we introduce anotheable, X, , into the regression

equation.

® This classification, as well as the definitiongiué dimensions of temperament in Table 4.5, d@ws
information provided in Rothenberg (1992).

34



S = (B+0BP +(7+APIN, + (G +A8)X, + 7K, +0° )
It is straightforward to show that the change ia toefficient of interest wheiX,, is
included in the regression is
AB = -Gt (3)

where 71 is the independent effect 0K, on S in equation (2) andw is the

parameter onX, from a linear projection oP,:

A

P =AuN, +lexli +aX, +V, 4)

This shows that the addition of, to equation (1) removes from the estimate of
interest the component caused by the fact that g)has an independent effect &

and b) P is correlated withX, .

Where X, is an exogenous characteristic or family endownidet quantity(— A,B)

can be thought of all the selection bias that tedubm the omission of that particular

characteristic. WhereX,, is an endogenous input that is affectedyhowever, the
guantity (— Aﬁ) is the part of the total effecf?, that operates via the mechanism of
influence of X, . The difference in interpretation is not somethithgt can be

established statistically, but must come from amprconjectures about the nature of
the relationships between the variables in the rinode

It is common practice to introduce controls in g@ues such as (1) sequentially in
order to explore the how the estimated effect ef fdctor of interest is affected by
removing either a particular type of selection mas potential mediating factor (e.g.
Ruhm, 2004, Gregg et al, 2005). This procedure ywwes estimates off + AS (the

with-controls estimate) and gf (the without-controls estimate) but not A3 that

is, of the bias itself. Given the random elementanfy parameter estimated on a
sample of data, it is often not clear whether th@nge in the coefficient is statistically
significant, that is, whether a significant part thfe raw association is due to
correlation with the included factor. Researchensegally compare the magnitudes of

L+AL and S and if the difference is ‘large’ they concludettsalection along that
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dimension is important. This is largely due to thet that, asg+Af and S are

estimated in separate regressions, the covariagiveebn the two point estimates is

not estimated, and so the change in the estimateot®e tested formally.

This paper uses a bootstrap technique that allewi uest formally how far raw
differences in the school readiness of childrepaternal care and non-paternal care
households a) reflect selection bias along a pdaicdimension of endowments and
b) are mediated by a number of parental input @sido our knowledge, this is the
first application of this technique in the estinoatiof the determinants of child
outcomes. In this case our results may be of paatianterest because they quantify
the potential biases that researchers might faenwiing datasets with more limited
information on endowments than ALSPAC. If we firdht certain types of personal
parental characteristics are a strong source etseh bias, for example, then this has
implications for the results of other studies tha¢ not able to condition of these
characteristics. The bootstrap produces 200 essv@dt S, S+AL and AS by re-
sampling from the estimation sample. The signifteaof the estimate is calculated by
deriving a z-score (the mean value of the paranesémates divided by the standard
deviation) and comparing this with the standardnmairdistribution in a two-tailed

test.

The analysis in Section 7 introduces interactiogtsvbenP, and a number of discrete

parental and child characteristics. Given thatctlesizes of paternal care households
are reduced by splitting on child gender, age d@tlahen care took place and hours
of care, we carry out each interaction in a separagression. We also try where
possible to choose interactions that give two suhwgs of roughly equal size. The
bootstrap is not necessary here as our specificatiows us to use standard F-tests to
test whether the effects of a particular type depaal care differ between two sub-

groups. Specifically, estimates in this section enake of the specification
§ = 3" (RD})+ B°(R D7)+ N, +ax, +G" (5)
where D/ is a dummy equal to one if the household falls sub-groupd, D? is a

dummy equal to one if the household falls into gutdpB, and D =1 = D® = Q
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Hence the estimated impact of paternal ca®/oP , is equal to3* for children in

sub-groupA, and equal tq@B for children in sub-group. We test the null hypothesis

that effects are equal between the two grotths, 3 = 3°.

6. Results with controls for family endowments istb

6.1. Measures of family endowments

Table 4 lists the construction of all the variablesed to control for parental

endowments in our multiple regression analysis)Jevhable 5 repeats the exercise for
the child endowment measures. Summary statisticshe$e measures and their
association with early years paternal childcare diseussed fully in Appendix B.

Here we summarise the main findings of that seci®m prelude to our estimates of
the effects of paternal childcare. This part of #ealysis is concerned with the
potential selection biases that arise because rateare and non-paternal care
households differ systematically in their humanitpendowments. We make the
assumption that the variables in this section ateaffected by choices on the part of
parents about the allocation of resources, bukerathe treated as fixed in the post-
birth household decision-making problem. The validf this assumption is less

guestionable in some cases than in others, so wecpeeful attention to the

implications for our findings were the assumptian to hold.

We do find that children who are cared for by thHeithers are a select sample in
terms of family socio-economic resources. They lass likely to have degree-
educated parent and tend to have younger paredtéearer siblings. Children who
experience long hours of paternal care in partricata drawn from households with
fewer resources. They are more likely to have nrstaged under 25, fathers in low
skilled occupations and to live in deprived neigthmods, and are less likely to live
in owner-occupied housing. Lack of access to adtttra forms of childcare,
particularly low cost or free childcare may alsedgict the use of paternal care, given
our finding that paternal care is more common iproed neighbourhoods. However,

we do not find any evidence that paternal childdarassociated with more limited
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maternal social networks. Finally, we feel it ispontant to emphasise that despite the
differences detailed above, paternal childcareotsconcentrated in any one narrowly
defined type of household. The statistics in ApmpenB show that there are
substantial numbers of paternal carers in all typleousehold, including affluent
households in which parents have degrees and grofied careers, and those located
in better neighbourhoods.

We find no evidence that fathers are significamtigre likely to care for sons or
daughters, although the figures suggest that fatter perhaps slightly more likely to
provide long hours of care for sons rather thargt#ars in Year 1. In terms of birth
order and family size, children cared for by theithers are more likely to be first-
born and to have fewer siblings by theft Hirthday. This is the case for all types of
paternal care, regardless of the hours of carbeage of the child. Finally, we find
no substantial differences in the ethnic compasitd children cared for by their

fathers although non-white children only make wgoreall 3 percent of our sample.

The only socio-economic measures that are measitedthe birth of the child are
housing tenure and the number of children in theskbold at age 4. These variables
are certainly subject to choices made by parenthenpost-birth period. However,
because these factors represent large and lumpgtment decisions, we argue that it
is appropriate to think of them as parental endomisyerather than choices that are

determined endogenously with respect to childcare.

Socio-economic variables generally capture endowsniiat are commonly observed
by researchers. Less commonly observed are thermdrendowments of individuals
such as physical and mental health and innateidéist or behaviours. These types of
endowments can be thought of as determinants ofdavidual’s productivity in non-
market production, in a similar way that endowmeatsmarket human capital
determine productivity in paid work. Failure to ¢tah for these types of variables
would result in selection bias in the estimated aptpof paternal care on children’s
outcomes if they predict both paternal childcard ather influences on children’s

development. ALSPAC contains a humber of measutrdbese types of resources

38



that can be used to control for heterogeneity mnemtal attributes. However, there is a
risk here that some measures, such as mental aysicahhealth, are causally
affected by decisions concerning childcare and rotivee uses. For example,
Newcombe (2003) argues that maternal mental hésltffected by labour market
participation and should be considered a mediatiagtor between maternal
employment and child outcomes. To the extent thist is the case, the association
between paternal childcare and parental health paiitly reflect reverse causation.
Whilst recognising that this is the case we ardna ill health, and in particular post-
natal depression, is likely to largely reflect fast that are beyond the control of the
individual. We consider that the risk of removingadiating mechanisms via these
types of measure is outweighed by the risk of failto control for differences in
factors that occur independently of paternal clatdc For this reason, we include
post-birth measures of parental physical and mdalth in our groups of controls
for parents’ personal attributes. We also includeimber of attitudinal variables, but
restrict these to measures that were collected fithe birth of the child in order to
rule out the possibility that they reflect attitsdacquired during the experience of

parenting the study child.

Overall, descriptive statistics give a mixed pietwf the relative attributes of fathers
who provide early years childcare. On one handy @@, on average, equally as
healthy as other fathers both physically and mgntaid seem to be more oriented
towards an active parenting role. In addition, éathwho provide long hours of care
are less likely to drink alcohol on frequent ocoast On the other hand, they are
slightly more likely to smoke and have more negatattitudes both towards
schooling and towards the degree to which their @gtions can influence their

environment (a more external locus of control).

The possibility that some fathers assume childcasponsibilities because mothers
are affected by post-natal depression is an intliti appealing one. The Royal
College of Psychiatrists estimates that around 110nwomen suffer post-natal
depression following a birth and that the causepasdt-natal depression are little

understood and likely to be complex. For this rease pay careful attention to the

39



wealth of psychological instruments in ALSPAC desd to measure maternal

depression and other mental health problems, apldmexthe time-varying dimension

of maternal mental health. Overall we find littkepport for the hypothesis that post-
natal depression is an important factor in exptgnihe incidence of paternal

childcare in the first 3 years. Where we do finffeslences, the timing of the mental

health and paternal care measures suggests thatewvpicking up selection rather

than a causal influence of maternal depressionaterpal childcare responsibilities.

In particular, we do not find any association betweontemporaneous mental health
and paternal care. Our results do imply, howevsat the wives of paternal carers
tend to have slightly poorer mental health thareothothers.

Unlike the case for fathers, we find no evidencditferences in mother’s feelings in
pregnancy about the impending birth of the chilok, im locus of control or pre-birth
alcohol consumption. However, in a similar way athers, mothers in some types of
paternal care households are more likely to atmmenatal classes, but also more
likely to smoke in pregnancy and to have relativedgative attitudes towards their
schooling. Overall the descriptive statistics swggbat the wives of paternal carers
are not a highly selected group in terms of thesrspnal attributes. With the
exception of antenatal class attendance, the n®thguaternal care households tend
to have slightly more negative characteristics thidner mothers, but these differences

are not large.

We explored differences in child endowments sepérdior boys and girls, both
because the innate characteristics of boys and gig likely to differ, and because
parents may respond differently to a given attebdépending on the gender of the
child. We find no evidence that fathers are morkess likely to care for children who
began life with health deficits as measured heditdracteristics at birth. We also find
few differences in mother-reported general childltiein the first 6 months, although
it seems that children who were cared for by thefafor long hours in Years 2&3
did tend to be slightly unhealthier in this earlgripd, and this is the case for both

boys and girls.
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One striking feature of the temperament data iswleagenerally only find differences
in the types of children who are cared for by tli@ihers in Years 2&3, despite the fact
that temperament is measured at the age of 6 mo@tiiklren experiencing paternal
care in the first year of life differ little in ters of temperament from other children.
We do find some evidence that fathers who provate after the first year of life are
more likely to do so for ‘easy’ rather than ‘diffilt’ children. Many of these effects are
restricted to the differential temperaments of s@iker than daughters. The fact that
we do not find a strong relationship between termupent and childcare arrangements
that occur contemporaneously is evidence againgvarse causation interpretation
and in favour of the hypothesis that parental dessrespond to the innate tendencies
of their children. If it is the case that fatheese preferentially for easier children, or
equivalently, that mothers care more for more clifti children, failure to control for
these differences would bias the estimated effegiaternal care upwards. However,
the associations between child temperament andnadtehildcare that we find are not
large, and we would not expect them to drive theouditional relationships between

paternal childcare and school readiness.

Boys who are in the care of their fathers for Idwars in Year 1 score uniformly
higher on all four sub-scores of developmental igbiat 6 months than boys
experiencing less paternal care. Boys cared fahby fathers for long hours later on,
when they are toddlers, also tended to have begtiess and fine motor skills in
infancy. We find no difference in the developmenrdaailities of boys at 6 months
between those who experienced medium hours ofazatéhose who experienced little
or no paternal care, and virtually no differenaeghie abilities of girls with any type of
parental care. The direction of association betwleag hours of paternal care and
boys’ development scores is unclear, and as thesasumes are likely to reflect
environmental influences to a greater degree thangmperament measures we do not
emphasise these findings. However, we concludeth®ae is no evidence at all that
fathers care preferentially for children with heattr developmental difficulties, or for
children who are less sociable or who do not redpwmall to non-parental carers. In
fact, the balance of the evidence suggests thatything, fathers may be entrusted

with the care of better-adjusted, more able childihis is more true for sons than for
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daughters, in whom we find fewer differences inandy according to paternal care
status.

6.2. Regression results

Table 2 detailed the associations between pataimédcare and children’s school
readiness, whilst Appendix B and the previous sacprovided evidence on other
factors that may be correlated with both paterhdticare use and child outcomes. We
now go on to explore the implications of this setat for estimates of the impact of
paternal childcare on children’s school readindggendix D gives full details of the
estimates for each of our four samples (Entry Assesit and behavioural outcomes
for boys and girls respectively) with details o$tatistics for all the estimates. Tables 6

and 7 summarise the key findings from these regress

We begin with the estimate from Table 2 that caoodg only on non-parental
childcare use in the first 3 years and childcatevben the ages of 3 and school ehtry
We hold constant non-parental time because ourcblge interest is the effect on
children of a gender re-allocation of total paréotaldcare away from the mother and
towards the father in the first 3 years. The coedfits on the paternal care dummies
then have the interpretation of the effect of ttyge of care relative to parental care
that is performed solely by the mother. Specificalte control for whether the child
experienced medium or long hours of care by a famgmber or friend in Year 1, or
in Years 2&3, and the equivalent for care by a maicer such as a childminder, nanny
or nursery. Data on childcare for the period betw#e child’'s third birthday and
school entry are not collected in the same waynaesarlier periods and our choice of
variables reflect this. For example, childcare infation for this period was collected
retrospectively when the child was aged 4%, rathen contemporaneously as is the
case for the earlier measures. In addition, chikelda this period is qualitatively
different from that in earlier periods, in that ngachildren enter center-based care after

the age of 3. Whilst only 27 percent of childrerrevimoked after by a paid carer for at

’ Slight discrepancies in the coefficients are duthé differences in estimation procedure. Estimate
Table 4.2 are from OLS estimation, estimates inds#.6 and 4.7 use the bootstrap technique. See
Section 4.5.3 for detalils.
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least 5 hours a week in the first 3 years, aftes #fye 72 percent attended a setting
outside the home, including nurseries, playgroups éhildminders. The nature of the
data allow us to control for whether the child waed for in a nursery (47%),
playgroup (40%), and by a childminder or nanny (l4¢hildcare types are not
mutually exclusive, so children may experience nibian one of these settings.) In
addition, mothers were asked about childcare pealidy the father and other family
or friends after the age of 3. However, the phasih the question means these
responses are not comparable with the earlier adniéddata. By this measure only 4%
percent of children experienced paternal care @%b &xperienced care by another
relative or friend. It is impossible to tell how féhis reflects a shift away from family
care towards center-based care and how far itctsfldifferences in the concept of
childcare mothers used when answering the questi@include dummies for the use
of both father and family care in the post-birthripg, and also a dummy for ‘other

arrangements’ used in only 2% of cases.

Our initial estimates, then, capture the unconddloeffect of paternal childcare,
relative to parental care provided solely by thehmapin the first three years. We then
introduce four groups of controls for parental seeconomic endowments, fathers’
personal characteristics, mothers’ personal chamgtts and child characteristics
measured in the first 6 months of life (variablesrespond exactly to those shown in
Tables 4 and 5). We use missing indicators to obfr item non-response in order to

maximize the available sample sizes.

The change in the coefficients on paternal childag@nen a group of controls is added
to the unconditional specification\3 from Section 5.3) shows the extent to which the
unconditional coefficient reflects selection bidsng the dimension in question. We
introduce the groups of controls separately, thaine at a time, in order to explore the
selection bias arising from different types of ewdeent, and then include all the
selection controls simultaneously. This last estenpgovides our preferred estimate of
the total effect of paternal, relative to maternahildcare on children’s school

readiness.
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Table 6 shows the results of applying this procedarthe Entry Assessment scores of
boys and girls in our sample. As with all the cholsicomes in this paper, scores were
normalized to mean 100, standard deviation 10 usiadull sample of all children for
whom the outcome is available. Looking first at thsults for boys, the unconditional
results in the first column reveal no significaffiteets of medium hours of paternal
care at either age, nor of long hours of pateraad provided in Year 1. We do find,
however, a significantly negative effect of longuh® of paternal care in Years 2&3.
The magnitude of this effect is relatively large aabund one-fifth of a standard
deviation. So boys who were cared for by their deghfor more than 16 hours a week
(around 20 percent of all boys in intact familiesitered school with, on average, a
significant deficit in cognitive ability. The sulmeent columns introduce each

grouping of endowment variables to the specificatiothe far left column.

Looking first at the diagnostics at the bottomlod tables, we find that each group is a
significant predictor of boys’ Entry Assessmentreso The F-tests shown here relate
to a test of the joint significance of the addiibnontrols, first in the specification that
conditions on childcare history alone and seconthe specification that conditions
simultaneously on all four groups of endowments. ¥Wel that socio-economic,
maternal and child endowments are each stronglgceded with boys’ test scores
even when the other controls are included in thgression. Father's personal
characteristics are significant when included aldng lost significance when the other
controls are added. This indicates that they ailknear with the other groups of
controls and do not have an independent effechair town right. In terms of the
increase in the adjusted Bf the regressions, the socio-economic contropsaix the
greatest part of the variation in test scores effthur groups. Maternal, paternal and
child endowments can explain roughly equal amouohtthe variance when included
singly. When all the controls are included togettter adjusted Ris substantially
higher than in any of the earlier specificationsnpfoeming the findings of the F-tests
that, with the exception of paternal characterssteach group of endowments has an

independent association with boys’ outcomes.
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Our finding that paternal care in Year 1 and cdremmedium hours in Years 2&3 have
no effects on boys’ Entry Assessment is not modifre any way by the inclusion of
selection controls. The estimates never becomefisigmtly positive or negative, nor
do they change significantly after removing eactirse of bias. Perhaps surprisingly,
we find that the negative unconditional effect @fig hours of paternal care in Years
2&3 does not primarily reflect a selection effdat.each case the inclusion of controls
for family endowments do reduce the magnitude & tiegative effect slightly,
suggesting that there is some weak negative sahectito this type of paternal
childcare. The part of the estimate in the far ¢eflumn that can be accounted for by
selection ranges from 0.26 in the case of the secomomic controls to 0.05 in the
case of maternal personal endowments. Howevel tage does the component of the
overall effect that can be accounted for by sebecteach statistical significance. This
is the case even when all the controls are inclgd@ailtaneously, and the coefficient
drops from —2.04 to —1.74. Hence we conclude tag Ihours of paternal, relative to
solely maternal, childcare in Years 2&3 are asgediavith poorer quality parental
investments in boys that lead to lower educatiati@inment when they begin school.
This finding does not seem to reflect differencesthe opportunities available to
parents who use this type of childcare, as captbsetheir endowments, nor in the
innate characteristics of the boys who receive siach themselves.

The botton panel of Table 6 repeats the exercis@ifts’ Entry Assessment scores.
Results on the importance of different types of@waients for girls’ test scores in

general are highly similar to those for boys, witle exception that the controls for
father's personal characteristics retain their iicgmce even when the other controls
are included. However, here we find no evidence ¢ids are either harmed by or
benefit from any of the types of paternal carepérticular, the estimated effects of
long hours of paternal care in Years 2&3 are pesitn sign and insignificant. This

finding is intriguing and implies that the negatefect of this type of care is restricted
to boys alone. Again, selection does not play ampoirant role in any of the

unconditional effects. The effect of medium houtrpaternal care in Year 1 becomes
significantly more positive when differences in i®eeconomic endowments are

removed from the estimate, and the effect of longré of care in Years 2&3 also
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becomes slightly more positive when we control floe relative characteristics of
fathers providing such care. However, in neithesecdoes the effect of paternal care

become significantly different from zero.

To summarise, we find evidence of negative effettsne type of paternal care - long
hours in Years 2&3 — on the Entry Assessment scofelsoys but not girls. This
implies that, for daughters, maternal and patechiéicare are good substitutes for one
another in the production of cognitive ability,inrother words, that the quality of care
provided by each parent is, on average, equal. Bhiglso the case for the care
provided to boys by parents in the first year f&#,land for moderate reallocations from
the father to the mother in Years 2&3. Hence wd fio evidence that maternal care in
the first year is uniquely important for childrer¢egnitive development, as has been
implied by much of the maternal employment literaturhe quality of care provided
to boys by fathers who assume substantial carisgoresibilities between the'fand
3 birthday, however, appears poorer than that pesiity mothers and the magnitude
of this effect is non-trivial. This finding cannbé explained by differences in parental

education, occupational class, mental and phykiealth or early child characteristics.

Table 7 explores the effects of paternal care another measure of school readiness,
children’s behaviour. The adjusted®and F-tests at the bottom of the table show
that, again, each group of controls is a significaredictor of boys’ behaviour
problems at age 4. In this case, mothers’ persendbwments, rather than family
socio-economic resources, can account for the dargeportion of the variance in
boys’ outcomes. However, each grouping of endowmemis an independent
association with behaviour. The pattern of the affeof paternal childcare here is
strikingly different to that for boys’ Entry Assesent results. Firstly, we find no
evidence that the boys who received long hours atérpal care when they were
toddlers differ in their behaviour from boys whaeeved only parental care from the
mother. This rules out the possibility that theiroper cognitive attainment on school
entry results from behavioural problems like hypavaty that interfere with the
acquisition of cognitive skills.
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In contrast to our results for Entry Assessmerd,dffects of shared parenting relative
to maternal specialization are concentrated in Tasewhich fathers provided only
moderate hours of care in an average week. Medmumshof shared parenting in Year
1 are associated with slightly greater behavioprablems in boys. Controlling for
socio-economic endowments and maternal charadtsristises the estimate slightly,
indicating that this type of paternal care is agged with endowments that are
relatively beneficial for boys’ behaviour. On théher hand, controlling for child
endowments reduces it slightly, indicating that $ogceiving this type of care may
have slightly more innate tendencies towards behaal difficulties. However, in no
case does the removal of selection bias signifigaalter our initial finding. In
contrast, medium of hours of shared parenting irar¥e2&3 are associated with
significantly fewer behavioural problems in boyid effect is larger in magnitude
and more precisely estimated than the effect ofvadgnt care in Year 1 and again,
selection controls have little impact on the estedaeffect. Only 4% of all fathers
provided medium hours of care in Year 1 but not@ars 2&3; 11% provided medium
hours of care in both periods and 25% provided nmadiours of care starting in Years
2&3. Together, these results suggest that moddrates of shared parenting are
associated with improved behavioural outcomes iyspout only if begun after the
child’s first birthday. Moderate hours of sharedquaing begun in infancy, or longer
hours at any age, are not associated with any loededr harmful effects on boys’

behaviour.

The results for girls’ behaviour shown in the bottganel indicate that these
conclusions about the effects of moderate hourshafed parenting apply to girls as
well as boys, although the magnitude of the effacesssomewhat smaller in this case.
Unlike the case for boys, these effects are noamgm in the unconditional estimates,
but only emerge after the inclusion of selectiomtoals. A comparison of the

contribution of each group of controls in explamigirls’ behaviour shows a very

similar pattern to that for boys, with parental arfdld endowments each exerting

strong and independent effects.
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The results of our multivariate analysis suggesi e impact of shared parental
childcare on school readiness depends cruciallthertiming and intensity of paternal
care, and on the gender of the child. In geneiirpal childcare has no impact on
cognitive attainment at school entry. The exceptothis is boys who are cared for by
their fathers for long hours — upwards of 15 hopes week — during their toddler

years. These boys enter school with, on averagegrl@bility than other boys. In

contrast, shared care is associated with improedad\ioural outcomes in boys, and to
a lesser extent in girls, but only if this cardoegun after the first year of life and is of
moderate intensity. We find no evidence that ther@ocognitive attainment of boys
who experience long hours of paternal care in Y2&3 is associated with concurrent
differences in behavioural outcomes. Nor do we fimat long hours of paternal care

have the same beneficial effects on behaviour as moderate hours of care.

6.3. Comparing the effects of paternal childcaréhwather non-maternal forms of care

The results shown in Tables 6 and 7 all conditionhours of non-parental care or,
more specifically, on care by family or friends acate supplied by a paid carer. It is
of interest to see how the effects of paternal camapare with the effects of care from
these other sources, where each is measured eelativraditional, solely maternal

care. We compare these estimates first in terntiseofinconditional effects that are the
output of the far left column in Tables 6 and 7d dhen in terms of the selection-

corrected effects from the far right of the respectables.

Table 8 shows the results of this comparison fairyfEAssessment results. For boys
who experience non-maternal care for moderate houvear 1, we find that the use
of paid carers is associated with poorer outcorhas the use of any other type of
maternal or non-maternal care. This finding onlyeeges after controlling for

selection, indicating that the endowments of fasiliusing this type of care are
relatively beneficial for boys’ Entry AssessmentrRonger hours of non-maternal
care in Year 1, we find that both types of non-msk care, paid and unpaid, are
associated with poorer outcomes among boys thathéuse of parental care alone.
Again, the negative effect of paid care at this a@gdy becomes apparent after

including controls for parent and child endowmemtscontrast, childcare by a paid
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professional for moderate hours in Years 2&3 isoeisded with better Entry
Assessment scores in boys than for any other typehitdcare, but this finding is
entirely explained by selection in the type of paseand children who use this care.
Selection bias on this estimate is strongly sigaiit and when removed, reduces the
estimated impact to one that is non-significanhally, the poorer outcomes of boys
experiencing long hours of paternal care in Yead83 Zre contrasted with the
beneficial effects of long hours of paid care as tage. Even though selection can

account for over half of this positive effect,émains substantial and significant.

The bottom panel of Table 8 shows the equivalesulte for girls’ Entry Assessment.
In contrast to boys, girls do not seem to be harlneexposure to paid care in infancy.
In addition, whereas boys seem to suffer cogniiiebm long hours of care by a
family member of friend at this age, girls actuaBem to benefit, and this finding only
emerges after controlling for selection. It is gborrather than longer hours of care by
unpaid relatives that are associated with poorgnitive attainment in girls. Like
boys, girls who receive moderate hours of paid aaréears 2&3 score higher on the
Entry Assessment test, but again this associatitirety reflects the differential
composition of the sample using this type of cdiee results for long hours in paid
care in Years 2&3 are also similar to those fordyol that a large positive association

is substantially reduced when we condition on fgreidowments.

Table 9 shows that for behavioural outcomes, we fiewer differences between
parental care only and other types of non-pareraiad. The only exception is that girls
who experience long hours of family care in Yea&3Zhave significantly more
behavioural problems than girls in other types arec To summarise, we find that in
Year 1 paternal care is to be preferred to paid cadong hours of family care for the
production of boys’ cognitive attainment, but tias inferior to all other types of care
in terms of boys’ behavioural outcomes. For ginlsyear 1, paternal care is preferable
to medium hours of family care but inferior to lohgurs of family care in terms of
cognitive outcomes, and inferior to all other tyméscare in terms of behaviour. For
boys in Years 2&3, paternal care is preferable tfeeiotypes of care in terms of

behaviour, but inferior to other types of care, amgbarticular to long hours of paid

49



care in terms of cognitive attainment. For girlsyisars 2&3 paternal care is preferable
to other types of care, and in particular long Baafrfamily care because of its positive

association with behaviour.

7. Sub-group analysis

So far, our analysis has been concerned with eStighéhe average effect of shared
parenting relative to maternal-only parental cdat it may be the case that the
effects we have identified are restricted only éotain types of children, and that the
average obscures this heterogeneity. In this geetm® explore whether the estimated
impact of shared parenting varies with a numberpafental characteristics and
features of the care provided. We might expectwiare the mother’'s human capital
endowments are poorer, the replacement of matevitial paternal childcare would

have less harmful (more beneficial) effects thaemvthe quality of the mother being
replaced is higher. However, the opposite mightheecase if the mother’'s superior
market capital entails a boost to family earningmmwmarket time is reallocated from
the mother to father, and this increase in incomae positive effects on the child’s
environment. Symmetrically, shared parenting maydbatively beneficial when the

father’'s human capital is greater, but not if tighkr opportunity cost of father’s time

results in a substantial reduction in householdrnime when his time is allocated away

from the market and towards the domestic sphere.

Tables 10 and 11 show the results of this anafgsishildren’s Entry Assessment and
behaviour respectively. Given that our sample tiaEady been split by the gender of
the child, to split it further along various chaexestics would result in cell sizes that
are too small for valid inference. For this reaganconduct each analysis on the full
sample of boys and girls and interact the paterag@ dummies with the characteristic
in question. Each interaction is taken from a safearegression that conditions on the
same set of non-parental childcare and parent hitddl @ndowments used in Section
6. Hence the coefficients can be interpreted ass#iection-corrected impact of

paternal care for children in the particular subwgr, relative to maternal-only
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parental care. The F-tests shown relate to a fetteonull hypotheses that the total

effect of parental care is equal across the twegsobps that define the interaction.

The first four interactions in Table 10 test whetliee effects of paternal care on
Entry Assessment vary with a number of charactesisvf the father. The non-
significant F-tests on virtually all these intefaos suggest that it is not the case that
childcare provided by some fathers but not othemither beneficial or harmful. We
find little variation in the effects by father’s @chtional attainment for either boys or
girls. The impact of long hours of shared parentimgrears 2&3 on boys’ Entry
Assessment is significantly negative when the fattass qualifications of an A-level
or higher and also when he has qualifications oOaevel or below. We find some
evidence that shared parenting in Years 2&3 is Gatal with greater negative
effects on boys if the father is in a highly skdlleccupation, but cannot reject the
hypothesis that the effects are the same regardfesscupation. This may reflect the
greater opportunity cost of fathers’ lost earniregg] also perhaps that fathers in more
demanding occupations have less energy to provgteduality interactions for their
sons. We also find little variation between theeef$ of paternal childcare that is
combined with continuous paternal employment arat thihich is carried out by
fathers who were out of work at some point durimg period in question. Again the
negative effects on boys’ outcomes are signifiéanboth groups, although of larger

magnitude when the father had some periods of ulugment.

Finally, we explore whether differences in the gyadf involvement across paternal
carers are associated with differences in the esticheffects. The variables used to
capture the quality of interactions are discussedenfully in Section 8. We use data
on the frequency with which each parent: read$i¢ochild; sings to the child; plays
with toys with the child; plays physically with tlehild; and takes the child for walks.
Items scored from 0 to 2 and summed to create anathparent-child interactions
score for each parent. Data are available at 63@thonths. The sub-groups used
here split each paternal childcare group according/hether the contemporaneous
father-child interaction score was above or belbgrmedian for that particular group.

The results suggest that poorer quality paternad tcaYears 2&3 is associated with
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worse cognitive outcomes in boys than maternal edvae. The effect of medium
hours of poorer quality paternal care are hereifstgntly negative, contrasting with
zero effects of medium hours of better quality cdter longer hours, the negative
effect of poorer quality care is more than doubiat tof better quality care, although
both estimates are still negative in sign and nghicantly different from one

another. It is notable that we find no effects itther poorer quality or higher quality

paternal childcare on girls’ Entry Assessment.

The next set of interactions explores whether tifieces of paternal childcare vary
with the quality of the mother whose time is beneglaced. We find no significant
differences in the effects by either mother's edocal qualifications or mother’'s
occupational class. There is some suggestion fl@mmtagnitude of the coefficients
that long hours of shared parental care in Year8 28e less harmful for boys’
outcomes when the mother has high education, peigause the quality of mother-
child interactions serves to offset the negativieat$ of paternal care to a greater
degree in these cases. We also find that mediunmslafishared care in Year 1 can be
beneficial for girls’ cognitive outcomes, but onfythe mother has few qualifications.
The interactions with maternal employment statugysst that the effects of paternal
care on boys do depend to some degree on whethandther is employed in the
labour market. Long hours of paternal care in Ykare beneficial, but only if the
mother is not in work at the time, and this diffeze is highly statistically significant.
This group accounts for only 4% of all intact hduslds, compared with 8% that use
long hours of shared care because the mother vgork. In contrast, the negative
effect of long hours of shared care in Years 2&Biwe than twice as large when the
mother is not in work during the period, althouglrehwe cannot reject the null of no
difference in the effects by maternal employmeatust. This group is a very select
sample, reflecting the arrangements of only 4%aafdeholds, compared with 16% of
households that use long hours of shared careisnp#riod to cover maternal work
hours. We also explored whether paternal care ithatombined with full-time
maternal employment has any differential effectg, this does not appear to be the
case. We find no variation in the effects of paakroare on girls’ outcomes by

maternal employment status. Our final two matemeasures relate to the quality of
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her interactions with the child, and to whether glas at risk from suffering post-
natal depression. In general we find few signiftadifferences in the effects, although
the negative effects of some types of shared pageate smaller when the mother’s
interaction score is relatively high, or when shéfesed post-natal depression. In the
first case this may be a compensating effect fer thlatively poorer quality of
paternal inputs, in the second case it may reftexfact that maternal care is no better

than paternal care when the mother is mentally ill.

The final two interactions in Table 10 explore wiestthe effects of shared parenting
depend on whether the child also experiences samgarental care and on whether
the child has older siblings. We find the impactssbared parenting on boys are
sensitive to whether the father is the only noneamal carer. Medium hours of

paternal care in Year 1 are associated with sigamily better outcomes when the
child also experiences some non-parental care @388 households, compared with
9% where paternal care is the only non-maternaicgoof childcare). In addition, the

negative effects of long hours in Years 2&3 ardrieted only to cases where no non-
parental care is used (8% vs. 13% of the total s&imbplowever, paternal care used
for medium hours in Years 2&3 is significantly mdveneficial if the father is the

only non-maternal carer. None of these differenaes apparent in the effects of
paternal childcare on girls. However, whether or airl is first-born does have a
bearing on the relationship between shared pagiatid her cognitive development,
whereas this is not the case for the effects ors.b&yrst-born girls benefit from

medium hours of shared care in Year 1, whilst ighisot the case for girls with older
siblings. However, first-born girls experience moyxa@m from paternal childcare in

Years 2&3 than do girls who are born second or more

To summarise, we find that the effects of sharaérmial care on children’s cognitive
outcomes identified in Section 6 are robust ac@ssumber of different types of
household. The negative effect of long hours oépetl care in Years 2&3 on boys’
scores is somewhat less when: the father is nat Imghly skilled occupation; the
father is in continuous employment during the perare is provided; the quality of
the father’s interaction with the child is highgtmother is relatively highly educated;
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the mother is employed when the care takes plaeegguality of maternal interactions
are high; the mother suffered post-natal depressiod the father shares childcare
with other non-parental carers. None of these wiffees is significant, with the
exception of the beneficial effects of combininggpaal care with other forms of
childcare. However, with the exception of the depien interaction, together they
amount to a picture of households in which botrepesr have good parenting skills
but in which the mother has a comparative advanitagearket work compared with
the father. Households that are non-traditionakhie relative endowments of the
husband and wife seem to be able to use long lufwisared parenting in Years 2&3
with only minor negative impacts on sons’ developm&oys in households in which
either parent’s parenting skills are poorer, owlrich the father’s opportunity cost of
time is substantially higher than the mother’'s, boar, seem to suffer more from

non-traditional parenting arrangements.

Table 11 explores the same interactions in theceffef paternal childcare on
children’s behavioural outcomes. Here our inteigst particular in whether there is
variation in the harmful effects of medium hourspaternal care in Yearl, which are
offset by beneficial effects of care of similar @nsity in Years 2&3. We find
significant beneficial effects of the latter form maternal care on the sons of all the
different groups of fathers we examine, includirmgvlor high educated fathers,
fathers in skilled or less skilled occupation, &agwho are employed or unemployed
and fathers who have high or low quality interagsiavith their children. Effects are
slightly smaller for fathers in less skilled occtipas and who provide lower quality
interactions, but also smaller among more educéddters and those who are in
work. The pattern for girls’ outcomes is highly dem, although the smaller size of
the effects of shared parenting in general meaasdfiects from some of the sub-
groups are insignificant. With regard to the harnefiflects of early paternal care, we
find that the effects are slightly larger for bal¢he father is less educated or in less
skilled work, but slightly smaller for girls for g in the same types of household. For
both genders, lower quality paternal interactiores @ssociated with slightly greater
negative effects in the first year. However, norietheese interaction effects are

significantly different from one another.
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We also find little evidence that the effects agstricted to the children of certain
kinds of mother. Boys seem to suffer more from petecare in Year 1 if the mother
is not in work during the period, and also if hateractions are of below average
frequency or she suffers from post-natal depressiime beneficial effects of
moderate hours of shared parenting in Years 2&3gaeater for the daughters of
higher quality mothers who participate in the labmarket. In contrast to our finding
that paternal care combined with other non-parenin$ of childcare is relatively
beneficial for boys’ cognitive outcomes, here wedfithat the beneficial effects of
shared parenting on behaviour are larger in famitleat do not use non-parental
childcare, and this difference is larger for gitten for boys. Birth order has little
implication for the effects of paternal care, wikle exception that it is children with

older siblings who seem to suffer more from shay@enting in Year 1.

To summarise, the harmful effects of moderate houshared parenting in Year 1 on
boys’ behaviour are focused in households in whieh mother suffered post-natal
depression, was not employed and provided relgtivd@requent interactions, and
where the parents already had a child prior tolinth of the study child. These
differences also apply to a lesser degree to gif€havioural outcomes, although
only the differential effect by birth order is sstically significant. The beneficial
effects of shared parenting in Years 2&3 are maiiéotm, although they are reduced
slightly if paternal care is shared with other nmarental care or if the mother’s
interactions are of lower quality. Overall, we fiaffects of shared parental childcare
of similar sign and magnitude in many different -gubups of the population. This is
compelling evidence against the proposition thattwlie are measuring is not the
effect of shared care, but rather the effects observed differences between paternal
and non-paternal care households. It also sugfjestshe average effects identified
in Section 6 do not in general obscure importaffedinces between different types

of families.

8. Results with controls for contemporaneous chitivironment
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8.1. Measures of contemporaneous child’s envirommen

So far, our results have been aimed at identifyfregtotal effects of paternal childcare
on children’s school readiness. This section exgsdar number of factors that may
mediate the relationships found in Section 6. Theables used in this section are
conceptually distinct from the endowment controted thus far in that there is a
significant possibility of reverse causation rurmgnifitom paternal childcare to these
potentially endogenous regressors. Tables 12 andivS details of the additional

variables used in this section. In Appendix C weplere descriptively how a number
of dimensions of the child’s environment differ withe use of paternal childcare, and
as before, we give only a brief summary of thoadifigs here. We again organize our
variables into groups that are then introduced anhe time into our multivariate

analysis. We take as a starting point the finabc@n-corrected estimates from
Section 6, and explore how they are modified whemmber of potential mediating

mechanisms are removed from the estimates. Sircteddahe resulting estimates can
be thought of as a ‘partial’ effect none of thenpresent a better or more ‘true’

estimate than the ones so far described. HoweWwes, grocess may help us to
understand some of the reasons for the effectshafed parental childcare on
children’s school readiness.

The first of our dimensions of the child’s enviroemt is disposable household income.
We characterize household income as potentiallyogedous because it reflects
employment decisions that are made simultaneoustly wvhildcare decisions. Its

association with paternal childcare is not clegsriari — the positive association of

income with the greater maternal supply in pateoméldcare households is balanced
by the negative association of income with lowetepaal labour supply. We find no

strong unconditional relationship between patecaa¢ and household income. Income
tends to be slightly lower, on average, the gretiterhours of paternal care, but this
relationship is only significant for householdsvitich fathers provide long hours of
care in Years 2&3. This is perhaps not surprisiagparents choose the allocation of
time optimally and are unlikely to choose optiodstt have serious deleterious

consequences for household income.
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Another potential explanatory factor is the qualdiy the parental relationship, or
alternatively, the degree of family conflict. Padnchildcare may be a marker for a
more harmonious parental relationship, which haank&hown to be associated with
beneficial outcomes in children (e.g. Cummings &@iReilly, 1997). We find that,

somewhat surprisingly, family conflict is more commin households in which the
father assumed primary childcare responsibilitreshie first year of life. We find no

relationship between parental conflict and the akg@aternal childcare in the later
period that is concurrent with the conflict measWie find that paternal care in Years
2&3 is associated with greater maternal satisfactuth the relationship, but find no

association between care in infancy and maternadfaetion. Paternal childcare is
strongly associated with greater shared parentalitaes outside the home. That we
find this for paternal care in Year 1, as well asYiears 2&3 suggests that this may
reflect a selection effect, rather than a caustiience of paternal childcare on the
parents’ relationship. Our final measure of relasioip quality relates to the degree of
communication between the spouses. We find thageineral paternal childcare is
associated with better communication between psyréhe exception being paternal
care for medium hours in Year 1, which is not agged with better communication in

the following period than little or no paternal ear

The finding that medium hours of paternal care ealY1 is associated with greater
parental conflict and no improvement in parentaimpwnication or maternal
satisfaction may help to explain the poorer behadb outcomes of children
experiencing this type of paternal care. Howevéildeen in long hours of paternal
care in Years 2&3 tend to have parents with higheality relationships, so this
mechanism is unlikely to explain boys’ poorer cadigei outcomes. It must be noted
that the relationships described are unconditioantj may alter when controls for
other types of heterogeneity between paternal andpaternal care households are

included.
The warmth of parental interactions with childrenone aspect of parenting that is

difficult to capture using questionnaire methodst snay be crucially important for

children’s development. It is possible that pateoaaers are, by their nature, warmer,
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more nurturing fathers and it is also possible fratiary childcare responsibilities
themselves promote a more positive relationshipvéen father and child. On the other
hand, paternal childcare may be an indicator thatrhother-child relationship is less
close, or may affect mother-child bonding becau$ethe mother's regular and
prolonged absence. To explore this we use a nuofbesms completed by the parents
about the feelings towards the child and parenthmodeneral. The hope is that
responses to these questions are related to theemanwhich each parent interacts
with the child in practice. Our descriptive anasyshows few differences in maternal
attitudes depending on the childcare responsuslitf the father, so it does not appear
that, on average, mothers who are less bondedthatin children rely on fathers for
childcare to a greater degree. We also find a gtmpositive association between
paternal childcare and father's enjoyment of pdreod. The relationship with paternal
enjoyment in Year 1 is similar whether we look atgunal care in Year 1, or in Years
2&3, which suggests that fathers who go on to asswimldcare responsibilities

already had relatively positive attitudes priothat care taking place.

Our next set of measures covers a diverse set whbl@s relating to parenting
behaviours and the home environment. These pravsdeith some evidence on the
differential conditions experienced by children paternal childcare. Such children
tend to be breastfed for shorter periods, but @sdoot appear to be the case that they
experience poorer quality maternal interactions@lother dimensions, at least those
captured by our variables. As the frequency ofdatthild interactions is increasing in
the amount of paternal-only childcare, such childappear to receive greater parent-
child interactions overall than other children. §hay help to account for the positive
association we find between some types of patecaaé and children’s social
development. Children in some paternal care houdsehtdo spend more time than
other children in activities with little cognitiveomponent, such as playing outside,
watching television, spending time in the car andoatings to shops. However, they
also receive, if anything, more cognitively stintuilg interactions like being read to,
being taught and talked to by the mother and wgitibraries. One finding of interest
is that even though fathers who provide childcace eshgage in more frequent

interactions with their children than other fatheva average their interaction scores
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still fall short of those provided by the mothehig may simply reflect the fact that
mothers spend a greater amount of time in totah wie child. But if fathers do not
provide as much cognitive stimulation as mothersenvithey are the parent with
primary responsibility, for example because thegwvitheir caring role as fulfilled
simply by being present and watching over the ¢ltiidn this may help to account for
the poorer cognitive outcomes of some boys whoivecpaternal care. Finally, we
address the idea that children in paternal care lbeagisadvantaged because fathers
are excluded from mother-child support networkskgmining the amount of time the
child spends with other children at age 3. This snea provides no evidence to
support the view that such children are deprivedhef beneficial effects of group

environments like playgroups.

Our final group of potentially endogenous contiwds a different interpretation to that
of possible mediators. This is a set of measureshdfl health, temperament and
developmental ability measured between the agé&$ a@ind 30 months, summarized in
Table 13. In contrast to the early child endownunitrols used in Section 6, it is clear
that these measures are highly likely to reflectiremmental influences. However,
including them as controls can throw light on tleeat to which the effects of paternal
childcare on school readiness identified in Sec@idrave already emerged by age 2. In
effect there inclusion leads to a ‘value-added’cHfimtion that reflects the change in
developmental outcomes between age 2 and schaygl &otthe extent that these early
outcomes are the outcome of processes indepenfiehiidcare arrangements, such as
the manifestation of innate endowments that areapparent in infancy, their inclusion
will purge our estimates of other influences that eorrelated with paternal childcare.
Our discussion of the results using these conino&ection 8.2 reflects the uncertainty

in their interpretation.

8.2. Regression results

We take as a starting point the final selectiorraxted estimates from Section 6, and
explore how they are modified when a number of mié mediating mechanisms are
removed from the estimates. Since each of thetregudstimates can be thought of as

a ‘partial’ effect none of them represent a bettemore ‘true’ estimate than the ones
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so far described. However, this process can hetp uaderstand some of the reasons
for the effects of shared parenting on childreciso®! readiness.

Tables 14 and 15 show the results of introducinthez our groups of potentially
endogenous controls on the estimated impact ofedhparenting (full details of the
estimates with z-statistics are given in Appendix I each table, the far right
column reproduces our selection-corrected estimfabes Section 6, the subsequent
columns add each group of controls individuallyhe first specification and the final
column shows the result of including all the poi@ht endogenous controls
simultaneously. Hence all the regressions in thalskes include the socio-economic,
personal and early child endowment controls expl@igove. F-tests again relate to a
test of joint significance, first on the contrologp when included individually and

second on the control group when all other varsmhlke included.

Table 14 begins with the results for Entry Assesdmé&he second column of the
table for boys shows that our household income oredsas virtually no association
with Entry Assessment scores when family endowmargseld constant, as revealed
by the insignificant F-tests and unchangefl R is unsurprising therefore, that
differences in household income cannot accounamyrof the negative effect of long
hours of paternal care in Years 2&3 on boys’ cagaitoutcomes. The third and
fourth introduce controls of parental relationshipality and parental enjoyment and
confidence. Again, we find little association beténghese measures and boys’ Entry
Assessment scores in general. The inclusion oflditer group does reduce the
magnitude of the negative coefficient slightly, itating that when we hold constant
parental attitudes a small amount of the negatifexieis explained, but the change in

the coefficient is not significant.

The next column introduces controls for parentinghdviours and the home
environment. These controls do have some signifigeadictive power for Entry
Assessment scores, even holding constant diffaleparental endowments. The
effect on the paternal care coefficient is negativelicating that the differential

experiences of boys in paternal care are associatdbetter, rather than worse,
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cognitive outcomes. This result illustrates to salagree the risk of ‘overcontrolling’
in child attainment regressions. Including thisugr@as a selection control would have
led us to overstate the negative impact of pateraed, because it removes from the
estimate the effects of other behaviours that mayirrinsically associated with
paternal care. The resulting estimate is a pagffalct and not one that corresponds to
something that would be observed in reality.

The sixth column gives our value-added specificatioat conditions of children’s
developmental outcomes measured between 15 andoBthsn These measures are
strongly predictive of Entry Assessment scoressicauthe R of the regression to
rise from 0.23 to 0.33. Interestingly, their ingtus leaves the coefficient on long
hours of paternal care in Years 2&3 unchanged. iit@ans that the adverse effects of
this type of care do not operate in any way throagttomes observed prior to age
2%. There are a number of potential explanatiomsth finding. It may simply
reflect delayed effects of paternal care that @mherge as the child becomes older. It
may also reflect the fact that Entry Assessmentescaapture reading and writing
skills that are distinct from the verbal abilitydageneral development measures that
make up our control variables. Another possibiktyhat the poorer Entry Assessment
scores of this group reflect something other thagndive ability. This possibility is

discussed further in our concluding comments.

In general, the results for boys’ Entry Assessnieatves the question of why boys
who experience substantial hours of paternal chrlelavhen they are toddlers have
poorer outcomes something of a mystery. The inctugif none of our potentially
endogenous control groups significantly affects tiegative effect established in
Section 6 (nor the estimated effects of any otiipes of paternal care). The finding
that the effect does not operate through earlieasmes of ability implies that the
explanation lies in something relating to the s¢havironment. We conclude that
although we can offer only suggestions as to theae for this finding, it is robust to
a wide variety of different specifications, incladithe sub-group analyses explored
in the preceding section.
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The bottom panel of Table 14 shows our resultsgfds’ Entry Assessment scores.
The tests at the bottom of the table show a sinaigsociation between the variable
groups and Entry Assessment scores to that seerbdgs. Household income,
parental relationship quality and parental attisidegain have little explanatory
power, the controls for parenting behaviours aredenately significant and the
controls for earlier ability are highly significarih general, we find few differences in
the estimates when additional controls are includda insignificant positive effect
of medium hours of paternal care in Year 1 becomasgyinally significant when we
control for parental attitudes and also for pareptbehaviours and the home
environment. This implies that we have removed gatiee influence from the
estimate that operates through poorer parenting\belrs experienced by girls in
this group. In neither case, however, is this medjaelationship large or significant.
A similar finding is that the positive effect ofrig hours of paternal care in Years
2&3 becomes marginally significant when the cotieta between paternal care and
relationship quality is removed. Given the margimngsignificance and small

magnitudes of the change in the coefficients, waatcemphasis these results.

Table 15 shows our results for behavioural probleansge 4. Again we find no
significant association between household income ahild outcomes. The
relationship quality variables are significant whiercluded individually, but lose
significance when we control for parenting behaxsoand attitudes and earlier child
characteristics. Here, however, we find a strorgjbnificant relationship between
parental attitudes and behavioural outcomes. possible that this reflects the fact
that maternal attitudes towards parenting may awfte their perceptions of children’s
behaviour. It is worth emphasizing, however, ttise specifications condition on
parental mental health variables and remain sicamfi even when we control for
mother-assessments of child temperament at eages. In addition, there is a gap of
at least a year between the latest measure of tph@dtitudes and the assessment of
behavioural outcomes. Our measures of parentingaveiwrs and the home
environment are also significant predictors of lvédar, but to a lesser extent than the

attitudinal measures. As with the Entry Assessmiestilts, the inclusion of earlier
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measures of development and temperament increlasd€ tramatically by over 10

percentage points.

In general the inclusion of additional variablegsgldittle to modify our conclusions as
to the negative effects of medium hours of pategak in Year 1, offset by the
beneficial effects of care of a similar durationYiears 2&3. In some cases, we find
that a significant proportion of the effects of graal care on behaviour reflects the
relatively beneficial attitudes to parenthood ofguais using these types of care. When
we remove this source of correlation from the estes, they move in the direction of
fewer benefits (or greater adverse effects). Thgmtades of the proportion of the
paternal effects explained via this mechanism evaral 0.25 in the case of moderate
hours in Years 2&3, and although they are statilticsignificant, they do not explain
the effects sufficiently to change the significarmfethe partial estimates. The other
finding of interest in Table 15 is that the effeofspaternal care do seem to operate
partially through their impact on earlier developrhas captured by our additional
child controls. The harmful effect of medium howtf care in infancy becomes
insignificant when earlier measures of temperamaet included. The beneficial
effect on boys’ behaviour of medium hours of caré’ears 2&3 remains significant
in the value-added specification, but its magnitigleeduced significantly and by
around a third. To the extent that these contrafdwre innate characteristics that are
not fully measured by our age 6 months variablas, finding suggests that there may
be a residual component of selection in the tofedcts estimated in the far left
column. It seems more likely, however, that thee@f of paternal care manifest
themselves in observable differences in behaviduhe time that the paternal care
occurs. Our results do suggest however, that thiéleeences widen over time as the

effects still persist even after conditioning omliea measures.
9. Conclusions
This study uses a unique dataset to describe theel®f paternal involvement in the

primary childcare of children under the age of Bg & explore the implications of

paternal childcare for children’s development. @ag finding of this research is that
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primary paternal childcare is widespread, and edusy parents in a diverse range of
family circumstances. That 60 percent of fathegularly care for toddlers without
the mother present for at least 5 hours a weekesigghat the focus in much of the
literature on mothers’ time with children may ffuity be widened to a focus on the
time inputs of both parents. Our data also show niany children regularly spend
time away from the mother in the early years evéemwshe does not participate in
the labour market. Research into the effects ofd@nging care environments in
which young children are raised may benefit fromeeognition that market work
hours are not a sufficient statistic for the tirhatta child spends in the care of either
mothers or fathers.

In many cases we find no effects, either positivaapative, of a reallocation of some
primary care time away from the mother towards fdtaer. In particular, paternal

care in the first year of life is associated witkld difference in child outcomes, on
average, than traditional maternal-only parentaie.cahis finding is of interest

because the biological fact of breastfeeding anghpsogical theories of mother-

child attachment both imply that the first year htipe a period in which the mother
has a uniquely important role to play. Our findirsggygest that if the introduction of
paternity rights encourages the replacement of soaternal time with paternal time
in the first year, this should not have any adversesequences for the children
themselves. The one exception to this generalrdmds that children who experience
moderate hours of paternal care in the first yédifeothat is not continued into Years
2&3 appear to suffer slightly in socio-emotionains. Only 4 percent of the children
in our sample experienced this arrangement, amlihiys from our sub-group analysis
that the adverse effects are concentrated in ¢gasebich the mother suffered post-
natal depression, did not work in the labour markad had lower frequency

qualitative interactions with the child suggesttthese effects are not typical.

The results of our analysis on the effects of patlechildcare in Years 2&3 on
children’s school readiness, however, do suggest tiothers and fathers cannot
always be treated interchangeably in terms of tingact on children’s development.

On one hand, children who experience moderate hafypaternal care in this period
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appear to have fewer behavioural problems at atfed children who experienced
either maternal-only parental care, or who expegdna more substantial gender
division of childcare responsibilities. We find dence of this effect for children in a
wide variety of sub-groups, and also when we ineladwide variety of controls,
which suggests strongly that paternal care itsaff some causal effect, rather than
proxying some unobserved aspect on family life. bafh997) argues that because
mothers and fathers represent different types tfraction to children, children are
likely to develop different expectations of themhigh should in turn increase their
awareness of different social styles and perhapdribate to the development of
social competence. Our results are supportive of Wew. The introduction of
controls for child temperament and other develogaleabilities prior to the age of 3
reduces the estimated positive effects on childréehaviour at age 4. This suggests
that the beneficial effects are already apparesotoe degree at earlier ages, but the
fact that the coefficient remains significant ingslithat the social benefits of early
paternal care accumulate over time. We find thatrodling for mothers’ and fathers’
attitudes to parenting reduces the estimated peséffect somewhat, implying that
parents who make use of paternal childcare haitedds that are relatively beneficial
for children’s socio-emotional development. Sincese attitudes, particularly on the
part of fathers, may be intrinsically associatedhwwhy fathers assume care
responsibilities in the first place, it would besteading to partial out this component
of the overall effect of paternal care. This ilhases the idea that ‘over-controlling’

can lead to estimates that are devoid of meanigréal world context.

The one note of caution regarding trends towardsdge equality in childcare
responsibilities sounded by this study relatesh® academic skills of boys who
experience more than 15 hours a week of patermalwhen they are toddlers. Boys
experiencing this type of paternal care score Baamtly worse of tests at entry to
school, and the magnitude of this effects is nanatt Boys in this group make up 20
percent of our overall sample and so cannot bededaas a narrow, unrepresentative
group. A number of features of our analysis potntatcausal influence of paternal
childcare, rather than simply the effect of somengmn unobserved heterogeneity.

Our exploration of the possible selection biashim éstimate shows that the parents of
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these boys are drawn from all social classes apestyf family — indeed, the only
common link between them in terms of observableommients appears to be that
they experienced long hours of paternal care. Sabpyanalysis shows that this
result is robust across virtually all divisionstbé data, the one exception being that it
is limited to boys for whom the father was the onfn-maternal carer. Controls for
household income and a diverse set of other aspétt® home environment cannot
drive the effect away. We find no evidence thatdwythis type of care have poorer
outcomes on our other, socio-emotional, dimensidnschool readiness. Most
intriguingly, we find no evidence at all of similaffects for girls who experienced
this type of paternal care, which we would expégiaternal care is proxying some

unobserved family characteristic.

Our analysis points strongly towards the idea thtters do not, on average, provide
the same degree of cognitive stimulation to soas ittothers provide. We find some
evidence that fathers do parent boys differentlygitts, an idea that has received
attention in the developmental psychology literatData in Appendix C shows that
girls in our sample tend to be read to, sang to @mttlled by their fathers more
frequently than boys, whilst boys tend to play wthieir fathers more frequently than
girls, both physical play and play with toys, aridoato be taken for walks by their
fathers more often. However, the fact that the tieg&ffect is restricted only to boys
may only reflect that girls are less affected by platernal care environment. Our data
on qualitative parenting behaviours like reading afaying with children also finds
that fathers score lower on these measures, orageethan mothers, even though
paternal involvement is positively associated weitliidcare responsibilities. This may
simply result from the fact that mothers spend ntore in total in the company of
the child than fathers. But it is possible thah&t do not provide the same quality of
interactions when they are in charge, perhaps lsecauiturally they are less adapted
to the needs of young children, and are more likelysee their responsibilities as
fulfilled by supervising the child and seeing toypital needs like feeding and

changing nappies.
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One finding of note is that we find no evidencenefative effects of paternal care on
the outcomes of boys prior to school entry, nolKay Stage 1 scores at age 6 to 7.
The lack of finding at later ages may be due tamlmer of factors that we are unable
to explore in our data. However, the lack of firginat earlier ages raises the
possibility that the Entry Assessment scores of tioup of boys reflect something
other than cognitive ability. One candidate is thay reflect how well the child
adjusts to the classroom environment, or how dffelst the child is able to translate
his ability into performance on a school-administetest. Other researchers have
suggested that fathers may be excluded from mathi&t- support networks,
particularly when they care for babies and toddlensl as a result children in paternal
care receive less exposure to settings like playggoWe have one measure with
which we can address this hypothesis — weekly htheschild spends with other
children at age 3 — and we do not find differeniceshis measure that support the
hypothesis. The fact that we find no evidence ehtgr behavioural problems at age 4
of boys in this group is also suggestive that pFotd in adapting to the school
environment are an unlikely explanation for the neootest scores. As Entry
Assessment is teacher-assessed, there remains dbsbility that there is
heterogeneity in either the types of schools atdnbly boys in this group, or that
there is systematic bias in teachers’ perceptidrthase boys’ abiliti€s In the first
case, we would require that boys experiencing lomgs of care in Years 2&3 attend
schools where teacher standards are higher, pelemaaise of a positively-selected
intake. In the second case, we require that teaati®serve some marker for paternal
care that biases their assessments downwards. @ieehigh degree of variation in
the socio-economic circumstances of boys who e&pee this type of paternal care

shown in Appendix Table B1, neither of these exatams is very attractive.

Overall, our research highlights the fact that dsetowards greater gender equality in
family life, as well as in the marketplace, may éaonsequences for child as well as
for adult well being. This paper has focused on asgect of changing gender roles

within the family, namely cases in which the fathhegularly cares for the child

8 Feinstein et al. (2004) summarise the evidencet¢aahers tend to underrate the ability of working
class children and overestimate that of middlesctdmldren.
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without the mother present. Whilst other researal found positive associations
between qualitative forms of father involvement adld outcomes, our research
highlights that other forms of father involvememé avorthy of study, and may not
always have beneficial effects. It is possible, beer, that as active fathering
becomes more widespread, fathers will become battapted to providing for the
needs of their children.
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Figure 1

The incidence of paternal childcare in 601
intact families, by age of child
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Figure 2

The incidence of paternal childcare in Year 1, b
parental employment status
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Figure 3

The incidence of types of non-maternal childcare
arrangement in Year 1, by parental employment stats
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Figure 4

The incidence of different types of non-matemal aldcare in
the first three years
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Table 1: Sample selection

Number Number Number
Criteria: full childcare history remaining observations dgoppe_d as
after drooped Y% initial
selection bp sample
Children in sample at 12 months 13971
No missing childcare data at 2 months 11 852 2119 150
No missing childcare data at 8 months 10 553 1299 .090
No missing childcare data at 15 months 9716 837 6 0.0
No missing childcare data at 24 months 8835 881 6 0.0
No missing childcare data at 38 months 8218 617 40.0
Total dropped due to missing childcare data 8218 58 0.41
Number Number Number
Criteria: intact families with two biological parsn remaining observations Sropped as
after drobped % potential
selection bp sample
Full childcare data 8218
il\r/]llfz;[her lives with biological father pre-birth: mieg 7905 313 0.04
Mother lives with biological father pre-birth: no 7541 364 0.04
Live-in fath_er.ﬂgl_Jre_ at _21 months is biologicattfar 7978 263 0.03
of study child: missing info
Live-in father figure at 21 months is biologicattfar
of study child: no/no live-in father figure 7038 240 0.03
Live-in fath_er.ﬂgl_Jre_ at 33 months is biologicattfar 6703 335 0.04
of study child: missing info
Live-in fath.er.ﬁgure at 33. months is biologicattar 6543 160 0.02
of study child: no/no live-in father figure
Live-in fath.er.ﬁg.ure. at 4_17 months is biologicattfar 6172 371 0.05
of study child: missing info
Live-in fath.er.ﬁgure at 47. months is biologicattar 6010 162 0.02
of study child: no/no live-in father figure
Total dropped due to missing info 6936 1282 0.16
Total dropped due to non-intact status 7292 926 011
Total dropped 6010 2208 0.27
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Table 2: Unconditional effects of paternal childean child outcomes

BOYS

Dependent variable

GIRLS

Entry  Behaviour Key Stage Behaviour

Entry  Behaviour Key Stage Behaviour
Paternal childcare |Assessment age 4 1 (age 6/7) age7 |Assessment age4 1 (age6/7) age?

Year 1: 5-15 hours 0.04 0.92 -0.41 0.56

Year 1: >15 hours 0.01 0.48 -0.80 0.39

Years 2&3: 5-15 hours -0.58 -1.31 -0.23 -0.71

Years 2&3: > 15 hours -2.03 -0.27 0.14 -0.86

Notes

[0.07]  [1.92]* [0.71]  [1.04]

[0.02] [0.78]  [1.08]  [0.56]

[1.08] [3.00]** [0.44]  [1.49]

[2.93]**  [0.51] [0.21]  [1.41]

1609 2964 1930 2389

0.30 075  -0.76 0.52
[0.54]  [1.65]* [1.51]  [1.06]
-0.22 011  -1.40 -0.41
[0.28] [0.18] [1.97]*  [0.60]
-0.17 057  -0.09 -0.28
[0.32] [1.39] [0.20]  [0.64]
0.45 025  0.46 -0.63

[0.71] [0.47] [0.79]  [1.13]

1512 2834 1836 2341

Each column presents results from a separate CyrSs=ion.
All measures standardised to mean 100, s.d. 1Gerfutl sample with the outcome
measure.
Higher behavioural scores indicate greater behaaiquoblems.
Conditioning variables: Childcare by family/friermahd by paid carer Y1 & Y23 (8

dummies), childcare arrangements age 3 to schagt @hdummies). See Section 6.1
for detalils.

Table 3: Continuity of paternal care in the filstele years

Paternal care history N %
Never above 5 hours iri'B years 1,945 32
Began care of 5-15 hours in Years 2&3 1,484 25
Began care of 15+ hours in Years 2&3 512 9
Decreased hours to 5-15 in Years 2&3 297 5
Cared 5-15 hours throughout 2 years 679 11
Increased hours to 15+ in Years 2&3 402 7
Cared 15+ hours throughout 2 years 308 5
Ended care of 5-15 hours after Year 1 231 4
Ended care of 15+ hours after Year 1 152 3
Total 6,010 100
Never above 5 hours iri'B years 1,945 32
Total ended care after Year 1 (5+ hrs per week) 383 6
Total began care in Years 2&3 (5+ hrs per week) 94,9 33
Total provided care in both periodsl (5+ hrs peekye 1686 28
Total 6,010 100
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Table 4: Controls for parental endowments usedutftipie regression analysis

Socio-economic endowments

Variables

Mother’s and father’s
education

Notes

4 categories: CSE/none, Vocational/O-level, A-leladgree

Mother’'s and father’s
occupational class

Mothers were asked about the occupation of bothsg®in their
current or last main jobs prior to the birth. Tmfrmation was
used to code parents’ occupational class on the bathe
National Statistics Socio-economic Classificatintoi4
categories: |. Professional, etc. occupationdylinagerial and
technical occupations; lll. Skilled occupations amaal and non-
manual; IV. Partly skilled and unskilled occupason

Mother’s age at birth

5 categories: <20, 20-2429530-34, 35+

Father’s age at birth

The older average age oéfatleads us to use slightly different
age bands than for mothers.
5 categories: <25, 25-29, 30-34, 35-39, 40+

Index of Multiple
Deprivation (IMD) for
ward of residence at
birth

The IMD provides a measure of the quality of thealo
environment and the family’s access to services. [MD is
derived from 33 indicators across the 6 domaina@aime,
employment, health, education, housing and geoggalphccess
to services. The IMD score for each ward in Englsngnked
and we distinguish households with an IMD in therfquartiles
of this national ranking in order to provide aneijve basis for
comparison.

Financial difficulties
pre-birth

During pregnancy the mother was asked to rate hffigudt she
currently found it to afford food, clothing, heatirrent or
mortgage and things for the baby. We distinguisith@s with a
financial difficulties score in the highest 10 pamtof all mothers
who answered the question.

Housing tenure in Yealr

2

3 categories: Owner occupied, social housing, other

Mother’s social
networks score

We use the mother’s social networks score as aypfox the
availability of other family members who could patelly
provide childcare Prior to the birth, mothers anwade 10
questions on their social networks, including giwest on the
number of times in the last month the mother ggetber with
one of her own or her partner’s relatives, how mahlger family
or friends would provide help in times of troublew many
friends she has and how many people she is abldistuss
personal problems with. Each item is scored frotro B and
summed to give a total networks score of betweand30.

Birth order

Firstborn = 0; top-coded at 3

Number of under 16s ir

household at age 4

h

Child is non-white
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Table 4 continued

Parents’ personal endowments

Variables

Mother’'s and father’s
health in Year 1 and Year

Notes

Two variables for each parent, both derived fronthap
Breports of general health, responses are codedXr@ivardly
ever well) to 4 (always well).

Father’'s mean CCEl pre-
birth to Year 2

From fathers’ own responses to 23 questions fram th
Crown-Crisp Experiential Index (CCElI) relating ted-
floating anxiety, depression or somaticism. Fatleerapleted
the questionnaire at 4 dates ranging from prighéobirth to
Year 2. We compute the average CCEI score over all
available dates in order to generate a measuredipatres
longer-term mental health, but exploratory analgsiswed
that our findings are not sensitive to this averggirocedure.
Score ranges from 0 to 46

Father suffered
anxiety/depression

Concern about the non-random response to the father
completed questionnaires (see Section 3.5) lead desrive a
variable from mother-completed questions on whetimner
father had suffered from anxiety or depressiomy af the
first 3 years of the child’s life.

Mother’'s mean CCEl in
pregnancy, Year 1 and
Year 2

See father’'s CCEI. We allow for time variation imt@rnal
mental health due to our interest in post-natalekegon. The
pregnancy score is the mean of two observatioesily and
late pregnancy. Year 1 is the mean of scores atiBa
months, Year 2 a single measure recorded at 21hwaont

Mother’s Edinburgh Post-
natal Depression score
(EPDS) in pregnancy and
Year 1

As administered in ALSPAC, the EPDS is composethef
sum of responses to 10 items, each scored betwaed 8.
Validation of the scale during pregnancy, the puzstum
period and early parenthood has been examined using
standardized psychiatric interviews as the valiggti
measures and shown to have high sensitivity ancifspsy.
Validation studies have utilized various threshsddres in
determining which women were positive and in neled o
referral, with cut-offs ranging from 9 to 13 poin®We choose
a cut-off of 12 with the aim of identifying thoseothers most
at risk of suffering from a depressive illness, andstruct
two dummy variables. The first is equal to onénd mother’s
EPDS score was 12 or more in either of the scales
administered in pregnancy, and the second if henestell
into the high-risk category in measurements takesither 2
or 8 months post-birth. The EPDS is a useful watesfing
for pre- or post-natal depression because it doegnlude
somatic items, or those relating to physical symgowhich
may be confounded with normal physiological sympan
this time. The CCEI does contain a somatic subeseaid
can be thought of as capturing a broader, morerooois

definition of mental health.
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Table 4 continued

Variables

Father attended birth

Notes

Mother ever felt unattache
to child

dDummy variable, from mother report in Year 4

Mother’'s and father’s
feelings about the
impending birth

Both from mother reports in pregnancy. Scored ffbm
(mixed feelings/unhappy/indifferent) to 2 (overjoye

Mother and father attende
antenatal classes

1 One dummy variable for each parent.

Mother and father smoked
during pregnancy.

One dummy variable for each parent.

Mother’'s and father’s
alcohol consumption

Mother’s consumption for pre-pregnancy period, éath
consumption during pregnancy. 3 categories: lems tince a
week, around once a week, nearly every day

Mother’s and father’s locus
of control

5 Self-completed by each parent in pregnancy. Sum of
responses to 12 questions, each scored 0/1. Léasswol
is a psychological concept related to the ideapleaple tend
to ascribe their chances of future successeslardaieither
to internal or external causes. Persons with arniat locus
of control see themselves as responsible for theomes of
their own actions. Someone with an external lodusoatrol
sees environmental causes and situational facsdogiag
more important than internal ones.

Mother and father found
school a valuable

Self-completed by each parent. Scored from 1 (hapo
value) to 5 (yes, very)

experience
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Table 5: Controls for child endowments uses in ipldtregression analysis (variables

measured between birth and 6 months only)

Health
Variables

Gestation < 37 weeks

Notes

Dummy variable

Birth weight < 2.5kg
and child not pre-term
(gestation >=37 weeks

Dummy variable

Birth weight

Continuous variable, in kg

Child placed in Special
Care Unit after delivery

Dummy variable

Child’s general health

in 1°' 6 months

Derived from mother reports, responses are coaed ir (hardly
ever well) to 4 (always well).

Temperament at 6 months

Nine dimensions of temperament are derived fromherst responses to 88 questions from
the Infant Temperament Questionnaire (Carey and@&dD 1977) administered 6 months
after the birth. All measures are standardisedeéami00, s.d. 10 on the full sample with
available data. Higher scores on all measuressm@cated with more ‘difficult’
temperaments (see Section 5.2).

Variables

Activity

Notes

Definition: Motor activity and the proption of active and
inactive periods in the child’s day. For examplejr#ant may
kick and squirm a lot or may be very quiet. As agghooler, a
child may prefer using his gross motor skills pradmately, such
as in running, or use his fine motor skills predoately, such as
in doing puzzles.

Example questiortie moves about a lot (kicks, grabs, squirms)
during nappy change and dressing

Rhythmicity

Definition: The degree of predictabylibf the timing of the
child’s biological functions such as hunger, slegke cycles,
and elimination. As an infant, a child may have ewél
movement every day after breakfast or only a femet a week.
As a preschooler, she may prefer a big meal ahl@ach day or
there may be no predicting when she will be hungry.

Example questionHe wants daytime naps at differing times
(over 1 hour difference) from day to day

Approach

Definition: A child’s response to new pkEppnew toys, new
settings; it may be positive or negative. For exi@npn infant
may smile at strangers and like new foods, or leefshy have a
more sober reaction to novelty. As a preschoolkefste may join
right in or may be initially shy.

Example questionHe is shy (turns away or clings to you) on
meeting another child for the first time

continued overleaf

78



Table 5 continued

Variables

Notes

Adaptability

Definition: The long-term reaction @djustment to change in
such areas as foods, moving, or going to a newotcBabies
and children may take a long time to adjust to geanor may
seem to take nearly no time at all.

Example questiortde objects to being bathed in a different place
or by a different person even after 2 or 3 tries

Intensity

Definition: The energy level of a respens— whether it is
positive or negative. An infant may express histfispleasure by
mild fussing, or by loud wails. As a preschoolerckald may
smile quietly with pleasure or jump around and.yell

Example questioniHe vigorously resists additional food or milk
when full (spits out, clamps mouth closed, pusipe®rs away
etc)

Mood

Definition: The quality of the child’s mood —pleasant and
friendly versus unpleasant, unhappy, and crying.ilfant may
generally smile and coo, or may be irritable ang. cks a
preschooler, the child may tend to be generallytemn or
discontent about many issues and people.

Example question:He is fussy or cries during a physical
examination by a doctor

Persistence

Definition: The child’s ability to conte an activity despite
frustration and the length of time spent on thevagtwithout
interruption. An infant may give up easily or magntinue trying
to reach something for a long time. A preschoolay nlose
interest quickly in toys or games or dressing himsa may
continue trying to make a toy do what he wantsrying to pull
on his sock.

Example questiortde pays attention to a game with a parent for
only a minute or so

Distractability

Definition: How easily outside stul interfere with a child's
ongoing activity. An infant may not be able to swdhile nursing

if his/her mother talks to her. As a child, he/shay not be able
to finish one thing before she starts or joins haohctivity.
Example questionHe continues to fuss when his nappy is
changed despite efforts to distract him with gatog,or singing
etc

Threshold

Definition: The amount of stimulation essary to evoke a
response in a child. An infant or a young child nragpond
strongly to moderate changes in such things asenamom
temperature, pain, odours, colours, and texturesietshe may
not be affected.

Example questiortde notices, looks carefully at changes in your
appearance or dress (hairdo, unfamiliar clothing)

continued overleaf
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Table 5 continued

Development at 6 months

Four measures of developmental ability are derfveth mother reports of whether the
child was able to complete 42 tasks from the Dearelopmental Screening Test
(Frankenburg and Dodds, 1967) at 6 months. All messare standardised to mean 100,
s.d. 10 on the full sample with available data.

Variables Notes
Gross motor skills Relates to tasks involving langescle movement and control,
such as sitting and crawling
Fine motor skills Relates to tasks involving mandetterity and hand-eye

coordination.

Communication skills Captures the baby’s productbsounds, and his or her ability
to recognize and understand language.

Social skills Relates to the baby’s interactionhwatiults and his or her ability
in self-help skills like drinking from a cup
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Table 6: Regression results with controls for fgmghndowments at birth:

Entry

Assessment (summary)

Entry Assessment: Boys

Included controls:
A, B, C,
Paternal childcare A A, B A C A, D A E D, E
Year 1: 5-15 hours 0.02 0.24 -0.08 0.07 0.09 0.12
Year 1: 16+ hours -0.05 0.03 -0.05 0.33 -0.41 -0.08
Years 2&3: 5-15 hours -0.62 -0.67 -0.65 -0.84 -0.64 -0.85
Years 2&3: 16+ hours -2.08*  -1.78* -1.86*%  -1.99%kx ] Ogrxx ] 74
Adj R? 0.049 0.172 0.105 0.117 0.093 0.234
F-test (1) 7.69%%*  7.40** 728 435
F-test (2) 4.19*  2.02 2.13** 3.47 ***
Entry Assessment: Girls
Included controls:
A, B, C,
Paternal childcare A A, B A, C A, D A E D, E
Year 1: 5-15 hours 0.34 0.75 0.37 0.39 0.43 0.88
v
Year 1: 16+ hours -0.26  -0.23 -0.06 -0.51 -0.23 -0.15
Years 2&3: 5-15 hours -0.19 -0.22 -0.13 -0.10 -0.04 -0.09
Years 2&3: 16+ hours 0.46 0.81 0.77 0.63 0.66 0.91
v
Adj R? 0.043 0.175 0.093 0.109 0.103 0.251
F-test (1) 8.21 *** 6.41 *** 7.48 *** 560 ***
F-test (2) 4,75 ** 262 ** 3,39 ** 415 ***
Notes

Control groups

A. Childcare history (see pp. 172)
B. Socio-economic endowments (see Table 4)
C. Father’s personal endowments (see Table 4)
D. Mother’s personal endowments (see Table 4)
E. Child's endowments (see Table 5)
Each column within a table relates to a separaeession.
Standard errors (not shown) derived from bootstvap 200 repetitions.
*x +x and * indicate significance at the 1, 5d 10% levels respectively.
v indicates rejection of the null hypothesis that toefficient value is unchanged compared with that
in the far left column (p<0.1).
F-test (1) is the joint test of the significancettod additional control group when childcare higtisr
the only other set of conditioning variables (ihee specification in the same column as the F-test)
F-test (2) is the joint test of the significancettod additional control group when all endowment
controls are included in the regression (i.e. ffecdication in the far right column).

81



Table 7: Regression results with controls for fgneihdowments at birth: Behaviour
problems (summary)

Behaviour problems: Boys
Included controls:

A, B, C,
Paternal childcare A A, B A C A, D A E D, E
Year 1: 5-15 hours 0.88 1.04 ** 0.90* 0.99** 0.71 0.87**
Year 1: 16+ hours 0.48 0.61 0.49 0.31 0.66 0.51

Years 2&3: 5-15 hours| -1.36* -1.50** -1.28** -1.40%* -1,19"* -1.30"™

Years 2&3: 16+ hours | -0.27 -0.48 027  -0.40  -0.06  -0.09
Adj R? 0.020  0.085 0.068  0.150  0.100  0.233
F-test (1) 6.80 *** 12.50%* 30,02 14,52+
F-test (2) 3.37 *% 2.02% 14.71% 883

Behaviour problems: Girls
Included controls:

A, B, C,
Paternal childcare A A, B A, C A, D A E D, E
Year 1: 5-15 hours 0.77 0.93* 0.78* 0.74* 0.89* 0.92*
Year 1: 16+ hours 0.11 -0.23 0.06 -0.11 0.04 -0.14

Years 2&3: 5-15 hours -0.55 -0.72* -0.50 -0.81*  -0.64* -0.82*

Years 2&3: 16+ hours -0.21 -0.34 -0.23 -0.43 -0.26 -0.40
Adj R? 0.016 0.090 0.059 0.150 0.080 0.231
F-test (1) 7.62* 10.00** 29.09** 11.53**

F-test (2) 4.30* 2.66* 12.92%* 8.10***

Notes

Control groups

A. Childcare history (see pp. 172)

B. Socio-economic endowments (see Table 4)

C. Father’s personal endowments (see Table 4)

D. Mother’s personal endowments (see Table 4)

E. Child's endowments (see Table 5)
Each column within a table relates to a separagession.
Standard errors (not shown) derived from bootstvlp 200 repetitions.
*x **x and * indicate significance at the 1, .d 10% levels respectively.
Vv indicates rejection of the null hypothesis tha toefficient value is unchanged compared with that
in the far left column (p<0.1).
F-test (1) is the joint test of the significancettod additional control group when childcare higtisr
the only other set of conditioning variables (ihee specification in the same column as the F-test)
F-test (2) is the joint test of the significancetted additional control group when all endowment
controls are included in the regression (i.e. fecHication in the far right column).
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Table 8: Comparison of the effects of paternal wither types of childcare, with and
without selection controls: Entry Assessment (sunyina

Entry Assessment: Boys
With full controls of parent and child

Childcare history controls only endowments

Childcare hours Father ';r?g]?/s/ Paid carer Father ';r?é?]iéz Paid carer
Year 1: 5-15 hours 0.02 -0.84 -1.43 0.12 -0.68 -2.04™
Year 1: 16+ hours -0.05 -2.27%* -0.72 -0.08 -2.28** -1.87*
Years 2&3: 5-15 hours -0.62 0.83 2.84%** -0.85 0.78 0.96

v
Years 2&3: 16+ hours  -2.04*** 0.69 5.05%* | -1.74 ** 0.57 2.38™

v
Adj R? 0.049 0.234

Entry Assessment: Girls
With full controls of parent and child

Childcare history controls only endowments
Childcare hours Father ';r?g]?/s/ Paid carer Father ';r?é?]iéz Paid carer
Year 1: 5-15 hours 0.34 -1.20* -0.18 0.88 -1.30* -1.09
Year 1: 16+ hours -0.26 0.79 1.43 -0.15 1.70** 0.31
v

Years 2&3: 5-15 hours -0.19 -0.22 1.57* -0.09 0.28 0.54
Years 2&3: 16+ hours  0.46 -0.24 2.59** 0.91 -0.49 1.1\:5

v
Adj R? 0.043 0.251

Notes

Left panel and right panel of each table relates $ingle regression each.

For details of controls see Section 6.2 and Tablasd 5.

Standard errors (not shown) derived from bootstvap 200 repetitions.

*x +x and * indicate significance at the 1, 5d 10% levels respectively.

Vv indicates rejection of the null hypothesis tha toefficient value is unchanged compared with that
in the left panel (p<0.1).
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Table 9: Comparison of the effects of paternal wither types of childcare, with and
without selection controls: Behavioural problemsnisnary)

Behavioural problems: Boys

) ) With full controls of parent and child
Childcare history controls only endowments
Family/ . Family/ .
Childcare hours Father friends Paid carer Father friends Paid carer
Year 1: 5-15 hours 0.88 -0.11 -1.12 0.87** 0.08 -0.27
v
Year 1: 16+ hours 0.48 -0.26 -1.44 0.51 -0.06 -0.64
Years 2&3: 5-15 hours  -1.36*** -0.17 -0.05 -1.30%** -0.04 0.09
Years 2&3: 16+ hours -0.27 1.15 -1.09 -0.09 0.88 -0.61
Adj R? 0.020 0.233

Behavioural problems: Girls
With full controls of parent and child

Childcare history controls only endowments

Childcare hours Father ';r?g]?/s/ Paid carer Father '?r?é?]iéz Paid carer
Year 1: 5-15 hours 0.77 0.04 0.42 0.92* -0.04 0.95
Year 1: 16+ hours 0.11 -0.14 -1.01 -0.14 -0.11 -0.08
Years 2&3: 5-15 hours -0.55 0.83 -0.60 -0.82** 0.64 0.1\23

v
Years 2&3: 16+ hours -0.21 2.02%** -1.20 -0.40 1.96*** 0.00

v
Adj R? 0.016 0.231

Notes

Left panel and right panel of each table relates $tngle regression each.

For details of controls see Section 6.2 and Tablasd 5.

Standard errors (not shown) derived from bootstvlp 200 repetitions.

*x +x and * indicate significance at the 1, 5d 10% levels respectively.

v indicates rejection of the null hypothesis that tloefficient value is unchanged compared with that
in the left panel (p<0.1).
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Table 10: Interactions in the effects of paterdmldcare on Entry Assessment

BOYS GIRLS

PATERNAL Year 1 Years 2&3 Year 1 Years 2&3

CHILDCARE 5-15hrs 15+ hrs 5-15hrs 15+ hfs 5-15 hrs 15+ hrs-15 hrs 15+ hrs

INTERACTION

Father’s education

O-level or below -0.45 0.28 -0.95 -1.60 1.09 0.12 0.11 0.84
[0.55] [0.28] [1.26] [1.72]* [1.45] [0.12] [0.15] [0.96]

A-level or higher 0.77 -0.63 -0.74 -1.91 0.49 -0.60 -0.21 1.08
[0.89] [0.59] [1.00] [1.94]* [0.64] [0.57] [0.31] [1.27]

F-test 1.06 0.41 0.04 0.05 0.33 0.26 0.10 0.04

Father’s occupational

class

Prof/managerial/tech  0.81 0.16 -1.32 -2.67 0.14 -1.18 -0.29 1.18
[0.89] [0.14] [1.73]* [2.50]** [0.17] [1.11] [0.41] [1.32]

Skilled/unskilled -0.15 0.24 -0.96 -1.39 1.39 0.42 -0.12 0.72
[0.19] [0.24] [1.25] [1.52] [1.88]* [0.40] [0.17] [0.84]

F-test 0.62 0.00 0.11 0.84 1.31 1.22 0.03 0.14

Father's employment

In work in period -0.01 0.09 -0.84 -1.28 0.84 -0.85 -0.30 0.70
[0.02] [0.11] [1.55] [1.77]* [1.50] [1.00] [0.58] [1.09]

Not in work in period  1.66 -0.73 0.69 -3.18 -0.64 1.09 -1.52 1.50
[1.13] [0.45] [0.53] [2.21]** [0.46] [0.78] [1.40] [1.11]

F-test 1.17 0.23 1.34 1.63 1.09 1.55 1.25 0.33

Father’s interaction

score

> median for group -0.06 -0.34 0.03 -1.06 1.08 -0.63 -0.28 1.04
[0.07] [0.30] [0.04] [1.15] [1.52] [0.55] [0.47] [1.28]

<= median for group  0.40 0.00 -1.71 -2.29 0.58 0.02 0.20 0.83
[0.55] [0.00] [2.64]*** [2.80]*** [0.84] [0.02] [0.34] [1.15]

F-test 0.20 0.07 5.62** 1.35 0.31 0.24 0.50 0.05

Mother’s education

O-level or below -0.08 -0.07 -0.67 -2.17 1.43 0.64 -0.36 1.00
[0.11] [0.07] [0.98] [2.49]** [1.99] ** [0.67] [0.55] [1.25]

A-level or higher 0.49 -0.16 -1.02 -1.30 0.05 -1.34 0.37 0.90
[0.52] [0.14] [1.21] [1.21] [0.07] [1.19] [0.49] [0.98]

F-test 0.23 0.00 0.10 0.41 1.71 1.89 0.53 0.01

Mother’s occupational

class

Prof/managerial/tech 1.01 -1.38 -0.95 -1.85 0.24 0.13 0.54 1.67
[0.99] [1.18] [1.03] [1.63] [0.28] [0.11] [0.63] [1.69]*

Skilled/unskilled -0.13 0.46 -0.52 -1.33 1.17 -0.02 -0.35 0.36
[0.16] [0.45] [0.72] [1.44] [1.63] [0.02] [0.52] [0.43]

F-test 0.77 1.50 0.13 0.13 0.70 0.01 0.66 1.03
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Table 10 continued

BOYS GIRLS
PATERNAL Year 1 Years 2&3 Year 1 Years 2&3
CHILDCARE 5-15hrs  15+hrs  5-15hrs 15+ hfs 5-15hrs 15+ hr-15hrs 15+ hrs
INTERACTION
Mother’s employment
In work in period 0.21 -1.36 -0.99 -1.26 0.83 -0.05 0.27 0.99
[0.31] [1.57] [1.68]* [1.75]* [1.34] [0.06] [0.49] [1.49]
Not in work in period -0.06 2.72 -0.31 -3.95 0.56 -0.71 -0.71 1.09
[0.06] [2.20]** [0.37] [2.52]** [0.61] [0.56] [0.92] [0.93]
F-test 0.05 8.42**  (0.57 2.67 0.07 0.22 1.39 0.01
Mother’s employment
FTin 1% 3 years -0.22 -1.48 0.47 -1.38 1.91 1.73 0.08 0.15
[0.15] [0.93] [0.36] [1.08] [1.48] [1.11] [0.07] [0.12]
Never FT in 3 years 0.21 0.36 -1.02 -1.78 0.60 -0.76 -0.04 1.02
[0.32] [0.42] [1.84]* [2.31]* [1.02] [0.90] [0.08] [1.54]
F-test 0.07 1.09 1.22 0.08 0.87 2.02 0.01 0.42
Mother’s interaction score
> median for group 0.40 -0.10 -0.51 -1.30 0.50 1.31 -0.45 0.77
[0.39] [0.08] [0.76] [1.50] [0.59] [1.16] [0.73] [1.02]
<= median for group  0.13  -0.08 -1.08 -2.21 1.00 -1.11 0.31 1.04
[0.19] [0.09] [1.75]* [2.62] *** [1.63] [1.24] [0.54] [1.34]
F-test 0.06 0.00 0.59 0.77 0.27 3.32* 1.30 0.09
Post-natal depression
EPDS <12in Year 1 0.37 0.00 -0.86 -1.95 0.82 -0.60 0.18 0.80
[0.57] [0.01] [1.51] [2.64]*** [1.41] [0.74] [0.34] [1.23]
EPDS >=12inYear1 -1.06 -0.54 -0.65 -0.82 0.85 1.84 -1.34 1.44
[0.68] [0.29] [0.46] [0.49] [0.63] [1.04] [0.99] [0.88]
F-test 0.71 0.07 0.02 0.38 0.00 1.61 1.10 0.13
Non-parental childcare
None -0.56 0.08 -0.13 -2.68 0.81 0.18 0.16 0.62
[0.80] [0.09] [0.22] [3.38]*** [1.30] [0.19] [0.28] [0.88]
5 hours or more pwk  2.19  -0.60 -2.36 0.16 0.99 -0.94 -0.49 1.41
[2.12]* [0.43] [2.75]*** [0.14] [1.05] [0.76] [0.60] [1.41]
F-test 5.13* 0.17 5.21**  4.75* 0.03 0.55 0.49 0.47
Birth order
First born 0.37 -0.39 -1.07 -1.76 1.79 1.05 -2.09 0.30
[0.43] [0.37] [1.43] [1.80]* [2.43]** [0.97] [3.06]*** [0.35]
Second or more -0.02 0.18 -0.63 -1.74 -0.25 -1.27 1.86 1.70
[0.03] [0.18] [0.92] [1.94]* [0.33] [1.32] [2.86]*** [2.08]**
F-test 0.11 0.17 0.21 0.00 3.89*  2.76* 18.93*** 1.50

Each interaction relates to a separate regresSimgificients have the interpretation of the effeicthat
type of paternal care for the given sub-group tindato maternal-only parental care.
All regressions include full controls for childcanistory and parent and child endowments (see $able

4 and 5 and Section 6.2).

*xx *% * indicate significance at the 1, 5 and ¥levels respectively.

F-test is a test of the null hypothesis that theracted effects are equal.

86



Table 11: Interactions in the effects of paterdmldcare on behavioural problems

BOYS GIRLS

PATERNAL Year 1 Years 2&3 Year 1 Years 2&3

CHILDCARE 5-15hrs  15+hrs  5-15hrs 15+ hfs 5-15hrs 15+ his-15hrs 15+ hrs

INTERACTION

Father’s education

O-level or below 1.30 0.34 -1.54 -0.34 0.74 -0.74 -1.17 -0.83
[2.09]** [0.44] [2.64]** [0.48] [1.19] [0.92] [2.03]** [1.17]

A-level or higher 0.46 0.44 -0.90 0.15 0.99 0.57 -0.66 -0.13
[0.73] [0.57] [1.70]* [0.21] [1.72]* [0.72] [1.32] [0.19]

F-test 0.90 0.01 0.65 0.25 0.08 1.42 0.44 0.54

Father’s occupational

class

Prof/managerial/tech 0.46 -1.12 -1.77 0.62 1.30 0.47 -1.25 0.25
[0.70] [1.37] [3.21]** [0.83] [2.14]** [0.57] [2.35]* [0.37]

Skilled/unskilled 1.52 1.83 -1.09 -0.65 0.61 -1.18 -0.50 -0.67
[2.46]* [2.36] ** [1.87]* [0.92] [1.00] [1.44] [0.87] [0.95]

F-test 1.39 7.27** 0.71 1.57 0.63 2.14 0.93 0.89

Father's employment

In work in period 0.98 0.25 -1.25 -0.13 0.88 0.22 -0.89 -0.32
[2.09]* [0.40] [3.10]*** [0.24] [1.96]* [0.34] [2.26]**  [0.63]

Not in work in period  0.79 0.15 -2.26 0.64 1.06 -1.60 -0.26 -0.54
[0.71] [0.14] [2.38]** [0.65] [0.96] [1.47] [0.30] [0.53]

F-test 0.03 0.01 1.13 0.55 0.02 2.32 0.54 0.04

Father’s interaction

score

> median for group 0.32 0.09 -1.68 -0.32 0.72 -1.22 -0.99 0.03
[0.52] [0.10] [3.51]*** [0.48] [1.27] [1.44] [2.23]*  [0.04]

<= median for group 1.27 0.67 -0.85 0.18 1.02 0.58 -0.68 -0.73
[2.33]** [1.00] [1.79]* [0.29] [1.87]* [0.82] [1.48] [1.25]

F-test 1.58 0.35 2.36 0.42 0.17 3.14* 0.36 1.03

Mother’s education

O-level or below 0.83 0.36 -0.96 0.66 0.97 -0.58 -0.93 -0.99
[1.43] [0.48] [1.86]* [1.00] [1.66]* [0.76] [1.82]* [1.52]

A-level or higher 1.15 0.80 -1.61 -1.15 0.84 0.37 -0.71 0.20
[1.67]* [0.98] [2.68]*** [1.47] [1.38] [0.44] [1.27] [0.28]

F-test 0.13 0.17 0.69 3.23* 0.02 0.73 0.08 1.54

Mother’s occupational

class

Prof/managerial/tech 0.58 1.89 -1.43 -0.47 0.35 -0.28 -0.85 0.22
[0.80] [2.20]** [2.19] ** [0.57] [0.55] [0.32] [1.34] [0.29]

Skilled/unskilled 1.37 -0.19 -1.41 0.30 1.39 -0.39 -0.98 -0.79
[2.26]** [0.24] [2.59]** [0.43] [2.29]** [0.48] [1.82]* [1.12]

F-test 0.70 3.31*% 0.00 0.52 1.38 0.01 0.02 0.95
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Table 11 continued

BOYS GIRLS

PATERNAL Year 1 Years 2&3 Year 1 Years 2&3

CHILDCARE 5-15hrs  15+hrs  5-15hrs  15+hfs 5-15hrs 15+ his-15hrs 15+ hrs

INTERACTION

Mother’s employment

In work in period 0.26 1.25 -1.06 -0.27 0.90 -0.04 -1.14 -0.74
[0.50] [1.88]* [2.43]** [0.48] [1.84]* [0.05] [2.70]** [1.39]

Not in work in period 2.81 -1.21 -1.36 0.83 1.24 -0.27 -0.22 0.18
[3.62]*** [1.37] [2.28]** [0.90] [1.65]* [0.30] [0.37] [0.20]

F-test 8.30** 5.65** 0.21 1.20 0.16 0.05 2.15 0.89

Mother’'s employment

FTin 1% 3 years -0.92 -0.92 -0.68 0.86 1.86 0.18 -1.14 -1.18
[0.85] [0.75] [0.78] [0.83] [1.77]* [0.15] [1.26] [1.17]

Never FT in #3 years 1.25 0.75 -1.36 -0.23 0.72 -0.13 -0.81 -0.29
[2.59]* [1.20] [3.30]*** [0.40] [1.56] [0.19] [2.03]**  [0.54]

F-test 3.4 1.51 0.56 0.93 1.00 0.05 0.13 0.68

Mother’s interaction

score

> median for group -1.02  -0.15 -1.70 0.18 0.49 -0.32 -1.53 -1.53
[1.39] [0.17] [3.38]*** [0.28] [0.72] [0.35] [3.28]**  [2.51]**

<= median for group 1.64 0.70 -0.94 -0.34 1.08 -0.06 -0.22 0.62
[3.28]*** [1.10] [2.06]** [0.55] [2.24]** [0.09] [0.49] [1.02]

F-test 10.57** 0.69 1.95 0.48 0.59 0.06 6.40** 8.55 ***

Post-natal depression

EPDS >=12inYear1 258 -1.23 -0.31 -0.45 1.18 -1.16 0.04 0.17
[2.33]* [0.92] [0.31] [0.37] [1.11] [0.87] [0.04] [0.13]

EPDS <12 in Year 1 0.58 0.82 -1.43 -0.05 0.85 0.07 -0.97 -0.52
[1.20] [1.34] [3.37]*** [0.08] [1.84]* [0.11] [2.36]*  [1.00]

F-test 2.74 1.99 1.07 0.09 0.08 0.72 0.88 0.26

Non-parental childcare

None 0.98 0.29 -1.37 0.52 1.04 0.11 -1.22 -0.20
[1.91]* [0.45] [3.07]*** [0.90] [2.10]** [0.16] [2.81]*** [0.35]

5 hours or more pwk  0.60 1.03 -0.97 -1.68 0.46 -0.62 0.11 -0.80
[0.75] [0.97] [1.48] [1.97]** ]0.61] [0.63] [0.17] [1.01]

F-test 0.17 0.37 0.29 5.29** | 0.43 0.38 3.39* 0.44

Birth order

First born 0.62 0.83 -1.64 -0.49 -0.04 -0.97 -0.77 -0.59
[0.97] [1.07] [2.91]** [0.68] [0.07] [1.14] [1.43] [0.86]

Second or more 1.14 0.09 -0.98 0.13 1.76 0.50 -0.99 -0.40
[1.90]* [0.12] [1.96]* [0.20] [2.99]*** [0.67] [2.01]* [0.61]

F-test 0.36 0.49 0.85 0.44 4.69** 1.80 0.09 0.05

See notes to Table 10.
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Table 12: Controls for child’s environment usedrialtiple regression analysis

Variables

Household income

Notes

Our measure is constructed from banded informatioweekly
disposable household income taken from two queséines in
Years 3 and 4. We impute median values for the $asthg data
on a comparable sample from the Family ExpendiBunerey,
convert the income variables to real values udiegl995 RPI as
a base and equivalise using the OECD modified s@ééealso
impute the value of housing benefit for familiesondo not
directly receive housing payments. Finally we ageraver the
two measures to reduce measurement error and(in ou
multivariate analysis) take the log of the variable

Parental relationship quality

Rows with partner
score

Derived from 6 questions about the frequency tbatsroccur
between the mother and her spouse. Five questdate to the
frequency (over the previous 3 months) that a peasleouts or
calls the other parent names, walks out of the daduiss or slaps
the other parent, throws or breaks things delileéyatnd doesn’t
speak to the other parent for more than half am.Heach of
these is scored O for never and 2 if either or Ipatfents did the
behaviour in question. A sixth question relatexgmally to the
number of arguments or disagreements between teatsan the
previous 3 months, scored 0 for no arguments &b @lfor more
than 13 arguments. These six items are then suno@date an
overall score scaled from 0 to 14. We take an aeeod the score
measured at 21 and 33 months in order to approgim&inger-
term measure of the degree of family conflict.

Mother's satisfaction
with partner score

Derived from 7 questions on how the mother rates he
satisfaction with various aspects of the parermationship:
handling family finances, demonstrations of affectisex,
amount of time spent together, making major denssio
household tasks and leisure time interests andites.
Responses were scored from 0 (very dissatisfie8)(t@ry
satisfied) and summed and averaged as before 3¢al2l).

Going out score

Mothers were asked how often irptkgious three months she
and her spouse had: gone out for a meal, gonepatdrink,
visited family, visited friends and gone to theemma or theatre.
Responses were scored from 0 (never) to 3 (moredhee a
week) and summed and averaged as before (scal&5).to

Parental
communication score

Mothers were asked how often in an average weekstider
partner: discussed work or how the day had gonghled
together, calmly talked over something such asidves or a
hobby or interest, kissed or hugged, made plandaked over
feelings or worries. Responses were scored frome@gf) to 3
(most days) and summed and averaged as before (stall18).

Continued overleaf
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Table 12 continued

Variables

Attitudes to parenthood
Mother’s enjoyment of
parenthood at 8 and 33
months

Notes

Each meured by mothers’ responses to how accurately 5
statements describe their feelings: ‘I really ertjoig child’; ‘It is
a great pleasure to watch my child develop’; ‘Hawvinis child ha
made me feel more fulfilled’; ‘Children are fun’na‘l feel |
should be enjoying my child but am not’ (reversdexnt).
Responses are scored from 0 to 3 and summed.

Mother’s confidence in
parenting at 8 and 33
months

Two variables. Parental confidence is measuredaiiynbe 6
statements: ‘I feel confident with my child’; ‘I wad have
preferred that we had not had this child when vag didislike
the mess that surrounds my child’; ‘I really canbear it when
the child cries’, ‘| feel constantly unsure if | aioing the right
thing for my child’; and ‘I feel | have no time tayself'.
Reponses are scored from O for the most negatsponse to 3
for the most positive and summed.

Father’s enjoyment of
parenthood at 8 month

From fathers’ own responses to identical questaasiothers’

senjoyment variables. Fathers’ own reports availabl® months

only.

Father’s confidence in
parenting at 8 months

From fathers’ own responses to identical questaansiothers’
confidence variables. Fathers’ own reports avadl@hl8 months
only.

Father’s attitude to
parenthood at 8 and 33
months

Two variables. From mother reports. Iltems are lyigithilar to
those used in the construction of the enjoymentcamdidence
variables above.

Parenting behaviours and the home environment

Mother-child
interaction score at 6
and 38 months

Two variables. Derived from questions on the fregyethe
mother engages in 5 activities with the child: regdo the child
or showing pictures in books; singing to the chlizying with
toys with the child; playing physically with theitth and taking
the child for walks. Each item is scored from Or¢tha
ever/never) to 2 (often) and summed.

Father-child interaction
score at 6 and 38
months

Two variables. From mother reports (father repodisavailable).
Derived as for mother-child interaction score.

Frequency mother puts
child to bed at 38
months

Scored from 0 (hardly ever/never) to 2 (often).

Frequency father puts
child to bed at 38
months

From mother report. Scored as above.

Mother initiated
breastfeeding

Dummy variable

Duration of

breastfeeding in months

continued overleaf
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Table 12 continued

Variables

Frequency mother talks
to child when occupied
at 6 and 38 months

Notes

5 Two variables. How often the mother talks to thidcWhilst she
is engaged in other activities such as houseworkes from 0
(never) to 4 (always). Mother report.

Frequency of outings tq
shops at 6 and 38
months

b Two variables. Outings scores are composed ofuhedf a
number of individual items, each scored from 0 érgto 4
(more than once a week). Outings to shops relatd8stems —
local shops, department stores and supermarkets.

Frequency of outings t¢
park/playground and
family/friends at 6 and
38 months

b Two variables. Outings to a park or playgroundns gem and
grouped with outings to friends or family, also oten. Scored
as above.

Frequency of outings tq
library/places on
interest/places of
entertainment at 38
months

b Outings to the library, places of interest and gtacf
entertainment comprise one item each. Not askédainths.
Scored as above.

Weekly hours child
spends outdoors at 38
months

From mother report. Top-coded at 14.

Weekly hours child
spends in car at 38
months

As above

Weekly hours child
watches TV at 38
months

As above

Weekly hours spent
with other children at
38 months

As above

Toy score at 24 month:

~

D

Derived from the number2odifferent types of toy that the
child owns. Responses are scored from 0 to 3 amensd.

Number of books child
owns at 6 and 30

Two variables. Top-coded at 12.

months

See Appendix C for summary statistics on all vdeisb
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Table 13: Controls for child outcomes between 1 3t months used in ‘value-

added’ specifications

Variables

Child’s general health
— 6-18 months, 18-30
months, 30-42 months

Notes

Derived from mother reports, responses are coaed ir (hardly
ever well) to 4 (always well).

Temperament at 24
months

Scores for the nine dimensions of temperament ihestm

Table 5. Derived from mothers’ responses to questicom the
Toddler Temperament Questionnaire, an age-appteprasion
of the questions from the Infant Temperament Quaestire
administered at 6 months. All measures are starsatdo mean
100, s.d. 10 on the full sample with available deligher scores
on all measures are associated with more ‘difficalhperaments

Developmental ability
at 18 and 30 months

Gross motor, fine motor and social skills at 18 8Adnonths.
Communication skills at 18 months only. From then{er
Developmental Screening Test, equivalent to thatiadtered at
6 months (see Table 5). All measures standardiséara
temperament.

Verbal and
communication ability
at 15 and 24 months

en from the MacArthur Toddler Commatioo questionnair
(Fenson et al., 1991), and consist of vocabulawg;verbal
communication and social development scores redaatié5
months, plus and vocabulary and grammar score$ atdhths.

Variables are standardized as above.

See Appendix Table C5 for descriptive statisticshmse variables.
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Table 14: Regression results with controls for eomioraneous child environment:

Entry Assessment (summary)

Boys Included controls:

F! GY Hl |!
Paternal childcare F F.G F.H F.l F,J FK JK
Year 1: 5-15 hours 0.12 0.08 0.13 0.15 0.01 0.14 -0.02
Year 1: 16+ hours -0.08 -0.04 -0.03 -0.16 -0.07 -0.07 0.01
Years 2&3: 5-15 hours -0.85 -0.78 -0.79 -0.66 -0.87 -0.58 -0.33
Years 2&3: 16+ hours 174 -1.74% -1.68** -1.60* -1.87*  1.71** -1.63*
Adj R? 0.234 0.236 0.241 0.242 0.283 0.334 0.380
F-test (1) 5.51 1.89 2.16 4.100**  8.15%*
F-test (2) 5.96 2.93 2.15 2.16** 6.30***
Girls Included controls:

F, G, H, I,
Paternal childcare F F.G F.H F,l F,J FK J K
Year 1: 5-15 hours 0.88 0.83 0.85 1.04* 1.08* 0.67 0.90
Year 1: 16+ hours -0.15 -0.12 -0.25 -0.16 0.13 0.18 0.14
Years 2&3: 5-15 hours -0.09 -0.04 -0.10 -0.10 -0.25 0.02 -0.02
Years 2&3: 16+ hours 0.91 0.92 0.95* 0.96 0.54 0.63 0.50
Adj R? 0.251 0.253 0.255 0.259 0.295 0.323 0.372
F-test (1) 4.36 2.00 1.65 3.92%%* 5 Hgrx*
F-test (2) 2.90 2.52 1.34 2.86***  5.30**
Notes

Control groups

F. Childcare history and full parent and child endowimntrols (see Tables 4 and 5 and

Section 6.2

Household income (see Table 12)

Attitudes to parenthood (see Table 12)

G.

H. Parental relationship quality (see Table 12)
I

J

Parenting behaviours and the home environmentTabke 12)

K. Child outcomes between 15 and 30 months (see T&)le
Each column within a table relates to a separaeession.

Standard errors (not shown) derived from bootstvap 200 repetitions.

*x +x and * indicate significance at the 1, 5d 10% levels respectively.
v indicates rejection of the null hypothesis that tloefficient value is unchanged compared with that
in the far left column (p<0.1).
F-test (1) is the joint test of the significancettod additional control group when childcare higtisr

the only other set of conditioning variables (ihe specification in the same column as the F-test)
F-test (2) is the joint test of the significancettod additional control group when all endowment

controls are included in the regression (i.e. ffecHication in the far right column).
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Table 15: Regression results with controls for eomioraneous child environment:
Behavioural problems (summary)

Boys Included controls:
F, G, H, I,
Paternal childcare F F.G F.H F.l F,J FK JK
Year 1: 5-15 hours 0.87 0.86** 0.88** 0.84** 0.88* 0.60 0.61
Year 1: 16+ hours 0.51 0.49 0.55 0.89 0.38 0.08 0.25
v v
Years 2&3: 5-15 hours 21,36 -1.35%x ] 23 kkx ] O3Fex ] D0F* ] Q5+ -0.82*
v v
Years 2&3: 16+ hours -0.09 -0.16 -0.07 0.18 0.20 0.38 0.45
v v v
Adj R? 0.233 0.235 0.240 0.279 0.258 0.348 0.389
F-test (1) 3.91 5.89%** 2343  4.39%* 20.33**
F-test (2) 5.21 2.52 12.80**  2.45%* 15.28***
Girls Included controls:
F, G, H, I,
Paternal childcare F F.G F.H F,l F,J FK J K
Year 1: 5-15 hours 0.92 0.91* 0.89* 0.96** 0.88* 0.56 0.52
v v
Year 1: 16+ hours -0.14 -0.17 -0.15 -0.22 0.00 -0.10 0.07
Years 2&3: 5-15 hours -0.82 -0.83** -0.73* -0.58 -0.71* -0.72* -0.46
v v
Years 2&3: 16+ hours -0.40 -0.36 -0.37 -0.10 -0.16 -0.32 -0.01
v
Adj R? 0.231 0.232 0.236 0.272 0.256 0.329 0.376
F-test (1) 3.86 5.45** 18.08***  3.88*** 16.05**
F-test (2) 1.69 2.04 11.13%*  3.04*** 13.17**
Notes

Control groups

F. Childcare history and full parent and child endowimntrols (see Tables 4 and 5 and

Section 6.2

G. Household income (see Table 12)

H. Parental relationship quality (see Table 12)

I. Attitudes to parenthood (see Table 12)

J. Parenting behaviours and the home environmentT{abke 12)

K. Child outcomes between 15 and 30 months (see T&)le
Each column within a table relates to a separaeession.
Standard errors (not shown) derived from bootstvap 200 repetitions.
*x +x and * indicate significance at the 1, 5d 10% levels respectively.
v indicates rejection of the null hypothesis that tloefficient value is unchanged compared with that
in the far left column (p<0.1).
F-test (1) is the joint test of the significancettod additional control group when childcare higtisr
the only other set of conditioning variables (ihe specification in the same column as the F-test)
F-test (2) is the joint test of the significancettod additional control group when all endowment
controls are included in the regression (i.e. fiecHication in the far right column).
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APPENDIX A: Sample selection issues

Appendix Table Al: Comparison of the means of kayables between the full

sample and the Entry Assessment sample

Full sample (N = 6010)

Entry Assessment
sample (N = 3121)

Paternal childcare: Medium hours, Year 1
Paternal childcare: Long hours, Year 1

Paternal childcare: Medium hours, Years 2&

Paternal childcare: Long hours, Years 2&3
Mother's education: CSE/none

Mother's education: Voc/O-level

Mother's education: A-level

Mother's education: Degree

Father's education: CSE/none

Father's education: Voc/O-level

Father's education: A-level

Father's education: Degree

Child is firstborn

Mother worked in first 3 years

Father worked continuously in first 3 years
Average household income at age 3 and 4

0.22
0.13

3 0.41

0.20
0.12
0.43
0.27
0.18
0.17
0.30
0.30
0.24
0.44
0.70
0.83
241.5

Appendix Table A2. Response rates to partner quasdires

0.23
0.12
410.
0.21
0.12
0.46
0.27
0.15
0.17
0.32
0.30
0.20
0.46
0.73
840.
237.3

Variable Mean value of variable in sample:
Paternal Paternal Paternal
childcare  childcare childcare

All LOW MEDIUM HIGH
<5hours 5-15 hours 16 or more
per week per week hours per week

Father answered all 5 questionnaires 0.57 0.56 0.59 0.59

0.53 0.59** 0.62**

Father answered between 1 and 4 questionnaires 35 5 03 034 0.34

0.38 0.34** 0.32**
Father answered no questionnaires 0.08 0.09 0.06** 0.07
0.09 0.07** 0.07 ***
Notes

Numbers are the proportion of the sample with tlrergcharacteristic.
The two lines for each variable give results parting the sample by:

Paternal childcare iMear 1
Paternal childcare ifears 2 & 3

Stars relate to t-test that mean for group is equal to mean for low paternal childcare group (** = p<0.01; *

= p<0.05)

96



Appendix B: Associations between paternal childcareand family

endowments at birth

B1. Becker’s household production model

Gary Becker'sA Treatise on the Family1991) provides the basis for economic
thinking on the family. Its eleven chapters and@emental papers cover topics as
diverse as polygamy and monogamy, intergeneratiowddility, the sexual division
of labour and fertility. As Pollak (2002) argueset guiding principles behind
Becker's work are that rational individuals act nmaximise utility and that the
behaviour of different individuals is coordinateg dquilibrium in implicit or explicit
markets. Many of the models in this work have ratee for childcare decisions and
parental investments in children more generally. id®us here on the household
production model described in Chapter 1, adaptedh fthe single adult to the two
adult case. This model provides a basic static dvaank for thinking about how
parents allocate resources of time and money betea@peting uses, and highlights
the way in which many of the trade-offs faced bynilees are related to their
endowments of human capital. However, we also doawBecker's work on the
division of labour within families in Chapter 2, igh introduces the idea of gains to

intra-household specialisation along the linesarhparative advantage.

The household production specifies that househdltityuis a function of K
unobserved non-market ‘commodities’ that are seddpced by the household
members.

uU=u(z,..z.) (B1)
According to Becker, “[tjhese commodities includeildren, prestige and esteem,
health, altruism, envy, and pleasures of the sers®&sare much smaller in number

than the goods consumed” (pp. 24). Hie commodity, Z, , is produced within the
home using time inputs of the mother,(), time inputs of the fathert{ ) and
purchased goods and services)

Z, =Z, (tyetr X% E) (B2)

E represents family endowments of non-market cagitt determine the productivity
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with which inputs can be combined to produce comitgooutput. If we think of
children’s school readiness as one of the commesdibn which parental utility
depends then in that ca&e will capture both the parents’ ability in creatimg

environment conducive to child development, ando akhe child’s innate

characteristics.

Parents each face a time constraint, such thdttbota in non-market production and

total hours of market worl, sum to the total available

Dty thy =1 J=M,F (B3)
k

Parents also face a budget constraint that statgstihe sum of expenditures on

market goods must be equal to the sum of labownmecand non-labour income,

Z PX =Wy hy +wehe +v (B4)
K

Maximisation of the utility function (B1), subjedb the technological, time and
spending constraints results is a set of demandsinfe in each activity by each
parent, and for the goods used in the productiosach commaodity, all as a function

of market and non-market endowments.

e = U (Wyy , W, V, E) (B5)
X, = X, (W, ,W,V, E)

wherew; is the market wage rate of pardnt

The model gives a clear distinction between patemd child endowments of human
capital, which define the constraints under whiemities operate, and parental
choices, which are the outcome of the householdisid@emaking process.
Endowments consist not only of market capital, likage rates and non-labour
income, but also of non-market capital, or skillsdaabilities that determine the
productivity with which a given set of inputs ca@ tombined to produce output. We
can define the ‘full income’ of the household aduaction of this full set of
endowments. Specifically, we can define an indideatisehold utility function in

which the values of the commodities, , k = 1,...,Kare replaced by their equilibrium

values, which are a function of exogenous endowsient
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V =V(w, ,W,V,E) (B6)

Full income can be thought of as the maximum ytdittainable by a household with
a given set of endowments. This framework is usébul defining a number of
hypotheses about the factors that would tend toabsociated with paternal
participation in childcare. In particular, we cass@ss whether paternal childcare is
used more by families that are ‘wealthy’ in the sewf full income, or whether it
tends to be decreasing in the full income of theskebold. Before we discuss the
specific predictions of the model, we can say sbingtfurther about the relative

endowments of mothers and fathers, which in theclaedel are all subsumed kn

Becker’s theory of the division of labour argueattthere are potential gains to intra-
household specialisation along the lines of contperaadvantage. Assuming that
there are two sectors, market and domestic, amithdil has a comparative advantage
in market work if the ratio of their productivity imarket work to their productivity in
domestic work exceeds the ratio of their spouse fdtential gains to a division of
labour create incentives to invest preferentially human capital that raises
productivity in the sector in which the individuahticipates they will spend the most
time. Even without differences in human capitalu$ehold members may have an
innate comparative advantage in one sector. Fanpbea Becker argues that women
have an innate advantage in the rearing of childsahstresses that this assumption is
not necessary for the principle of comparative ativge to hold. The degree of
specialisation that is optimal for the householdl wWepend on the magnitude of
comparative advantage, and also on the extent tchwbarental time inputs are
complementary. Greater complementarities or detrgasturns in production of one
individual's time inputs will result in less speltsation in equilibrium. The key
insight from this model is that the relative alplt of the mother and father will play a
role in determining the optimal allocation of times well as the absolute levels of

endowments.

B2. Hypotheses concerning the determinants of patehildcare

The following section explores the relationshipwesgn family endowments and the
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use of shared parental childcare in the early yddrs gives us some insight into the
kids of factors that are associated with greatendge equality in childcare
responsibilities. We can think of a number of hygstes and common stereotypes
about the type of couples who are likely to shaeepting. Becker’s theory suggests
that the opportunity cost of an individual’s tinges measured by their wage rate, will
be negatively related to the amount of time alledato non-market uses like
childcare. This suggests that we are likely to gesater childcare responsibilities
amongst low wage husbands, and husbands marri@ghovage women. The theory
of the division of labour within households suggdsiat shared parenting will be less
common where the gains to specialisation are lai@ee factor affecting these gains
will be the size of the husband’s comparative athgain market work. This will be
smaller (and possibly negative) where the wife’latree earnings capacity in the
labour market is higher, and where the wife’s re@atability or productivity in
childrearing is smaller. Hence we might expect 8tatred childcare is observed more
frequently in households in which the wife has ltiigher wage of the two spouses,
and also in households in which the wife’s parentability is low, for example
because of post-natal depression. Another facfectaig the gains to a division of
labour is the size of the market. The number ofedépnt children in the household
can be thought of as increasing the demand fot hata-market production and so

increasing the gains to a traditional divisionadfdur.

Individual tastes, as well as productivity, playr@de in determining the optimal
allocation of spouses’ time. Many fathers may gaitity directly from interacting
with their children. Equally, many mothers may gaiility from engaging in other
activities besides childcare such as market waaktjiqularly if the utility of time with
the child diminishes rapidly after long hours ofecdn this case, we would expect the
use of shared childcare to be related to attittoleards parenthood, and also perhaps
to parental education. This idea also suggests ithétne with children is a normal
good, the demand for it will be increasing in thl fncome of the household. This
speaks to one stereotype of couples who sharecahddesponsibilities, namely that
they tend to be high-wage two-career couples who &fford to sacrifice some

earnings in exchange for the pleasure generatedtity in the allocation of time.
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An alternative scenario is that shared parentirdgeeasing in the full income of the
household. In this case, low income households Imeafprced to rely on the father for
childcare because of the zero market cost of paiteare. If, for example, the father’s
attachment to the labour market is insecure andehiings low, then shared
parenting combined with maternal employment mayh@eoptimal solution for the
household, even if this option would be rejectedemtinancial resources were
greater. This speaks to the idea put forth by Atvexteal (2005) that some fathers may
provide care because of involuntary unemploymenimanticipated separation from
the labour market, rather than because they aneregood at it or enjoy it. It also
suggests that the availability of other low costddare options such as grandparents

may be negatively associated with the use of shaaieehtal childcare.

B3. Associations between parent and child endowsreerd paternal childcare

The household production model in Section B1 makear that full income is a
multi-dimensional concept. Families may be well iofterms of some endowments,
like education, and simultaneously less well offother dimensions, such as mental
or physical health. In our multivariate analysiadan this section, we distinguish
between three types of parental endowments — holgssbcio-economic resources,
mother’'s personal characteristics and father's guexls characteristics. We also
explore descriptively differences in the averagarabteristics of children who do and
do not experience paternal care. These four graup<arried forward directly into
our analysis of the effects of paternal care orostiheadiness outcomes. We also
include a fifth descriptive section on variableatthre not considered determinants of
children’s development but that are of interestabse they throw light on the
circumstances in which parents adopt shared paremtdcare. Tables 4 and 5 gives
summaries of the construction of the variables uisedgression analysis.

B3.1. Socio-economic endowments
Table B1 shows how family endowments of social acdnomic resources vary with
the use of paternal childcare. These variabledaagely ones that are available in

comparable datasets and are frequently used a®lsowhen estimating the impact of
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some factor on children’s development. Unless digecotherwise, the numbers in
Table B1 are the proportion of each sample with dharacteristic in question and
stars relate to a t-test that the proportion isstume as in the low paternal childcare
group. The two lines for each characteristic aeergsult of partitioning the sample
first by paternal childcare in Yearl, and then pak childcare in Years 2&3.
Differences between the two lines of results in@idaat the composition of paternal

care households changes with the age of the child.

First we examine how the wives of paternal carefterdin their educational
attainment from other mothers. The relationshipn@t linear in that in general
paternal carers are more likely to be married tothexs with moderately high
educational attainment (equivalent to A-levels) andespondingly less likely to be
married to mothers with either lower qualificatiomswith a degree. It is noticeable,
however, that these differences are not large,cainig that paternal care is not
concentrated amongst the husbands of women wittaicelevels of educational
capital. Turning to the father’s education, we g&# paternal carers are significantly
less likely to have a degree than other fatherd, dibherwise are not highly

differentiated by educational attainment.

Data on wages are not available in ALSPAC, so veeacsupational class as a proxy.
Table B1 shows that the wives of paternal carezsnaore likely to be in managerial
and technical occupations than other mothers, anmgspondingly less likely to be in
skilled manual or non-manual occupations. The etkaeps the wives of fathers who
provide medium hours of care in Years 2&3. Theseewiare broadly similar in terms
of occupation to mothers who assume full respolisidor parental childcare. It is
noticeable that paternal carers are no more orlilesly to be married to women in
professional occupations, or in low-skilled occugas, than other fathers.

Fathers providing medium hours of care in Yearelless likely to be in professional,
managerial or technical occupations and more likelpe in skilled manual or non-
manual work, although this is less true for fatheh® provide medium hours of care

after the first year. Fathers who provide long ofits of care are also less likely to be
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in higher-class occupations, but in this case agceably more likely to be in

relatively unskilled, rather than skilled, occupat.

Paternal carers are generally younger than ottlieerfa and more likely to be aged
under 30. We find greater differences in paterraak doy the mother's age. Fathers
providing long hours of care are more likely torharried to women aged under 25
than other fathers and less likely to be marriedwtmamen aged 30-34. Fathers
providing medium hours of care in Year 1 are a¢ss likely to me married to women
aged 30 or above, but in this case they are draspraportionately from households
in which the mother is aged 25-29 rather than u@8er

The Index of Multiple Deprivation (IMD) for the falg’'s ward of residence at the
time of the birth provides a measure of the qualityhe local environment and the
family’'s access to services. Overall, the householth our sample are
disproportionately drawn from the least deprivedrtjle. However, paternal care
households are substantially less likely to betkatan the most affluent areas. This is
particularly true of households in which fathers\pde long hours of care, which are
noticeably more likely to be located in the mosprileed areas. Fathers who provide
medium hours of care are no more likely to be m st deprived areas than non-
caring fathers, although on average they come frslightly less affluent

neighbourhoods.

Mothers is our selected sample of intact familieslass likely to fall into the highest
10% of those reporting financial difficulties inggnancy than other mothers, but we
find no evidence of large differences in this satije measure of financial hardship
between paternal childcare households and nonfadtechildcare households.
Another measure of parental resources is housmgeen Year 2. Fathers providing
long hours of care in Year 2 & 3 are less likelyive in owner-occupied housing, but
this is not the case either for fathers provingdarYear 1, or for fathers who provide

medium hours of care at either age.

We use the mother’s social networks score to egpldnether paternal childcare is
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related to the availability of other family membewtio could potentially provide

childcare. As shown in Table B1, we find no evidenicat fathers are less likely to
provide care when the mother has strong social aré&sy or conversely that they are
more likely to provide care when the mother hastéthsocial resources outside the

family.

We find no evidence that fathers are significamtigre likely to care for sons or
daughters, although the figures suggest that fattuer perhaps slightly more likely to
provide long hours of care for sons rather thargt#ars in Year 1. In terms of birth
order and family size, children cared for by theithers are more likely to be first-
born and to have fewer siblings by theft Hirthday. This is the case for all types of
paternal care, regardless of the hours of carbeage of the child. Finally, we find
no substantial differences in the ethnic compasitd children cared for by their

fathers although non-white children only make wgmell 3 percent of our sample.

To summarise our findings in this section, we dwlfihat children who are cared for
by their fathers are a select sample in termsmoflfasocio-economic resources. They
are less likely to have degree-educated parentemdito have younger parents and
fewer siblings. Children who experience long hoofrpaternal care in particular are
drawn from households with fewer resources. Theyraore likely to have mothers
aged under 25, fathers in low skilled occupationsd &o live in deprived
neighbourhoods, and are less likely to live in omoecupied housing. These findings
are largely in accord with the idea that fatherswbom the opportunity cost of time
is lower (i.e. who have lower wages) are more Jikiel devote time to caring for
children. We would also expect the gains to matespacialisation in childcare to
increase with the number of children in the houkthand we do indeed find that
shared parenting is less common in larger sizelisniLack of access to alternative
forms of childcare, particularly low cost or frekildcare may also predict the use of
paternal care, given our finding that paternal carenore common in deprived
neighbourhoods. However, we do not find any evidetiat paternal childcare is
associated with more limited maternal social neksoFinally, we feel it is important

to emphasise that despite the differences detalemle, paternal childcare is not
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concentrated in any one narrowly defined type afdetiold. The figures in Table B1
show that there are substantial numbers of patearalrs in all types of household,
including affluent households in which parents hdegrees and professional careers,

and those located in better neighbourhoods.

B3.2. Father’s personal endowments

The characteristics explored in Table B1 capturdoaments that are commonly
observed by researchers. Less commonly observetharpersonal endowments of
individuals such as physical and mental healthiandte attitudes or behaviours. We
recognise the possibility (raised by e.g. Newcon#8$)3) that there may be reverse
causation running from employment and childcarasi@ts to mental and physical
health, but consider that post-natal depressigaiticular, but also potentially other
health problems, are likely to be beyond the cdmfohe individual. We also include
a number of attitudinal variables, but restrictséinéo measures that were collected
prior to the birth of the child in order to rule tothe possibility that they reflect

attitudes acquired during the experience of pamgnti

Table B2 shows how the average personal attribotdathers differ according to
their assumption of childcare responsibilities. Vifel little evidence that paternal
carers differ in their physical or mental healtbnfr other fathers, although fathers
providing medium hours of care in Years 2&3 appedrave slightly better outcomes
along both dimensions. This finding is of interestause Averett et al (2005) suggest
that their finding of poorer cognitive outcomes amochildren who experience
paternal care may be explained by the more unstl@loyment of their fathers.
This could result if, for example, unemployment s@a1 psychological strain on
fathers. The effect would be compounded if childaasponsibilities further conflict
with ideas about appropriate masculine gender .rdlkes results in Table B2 do not

provide any support for this hypothesis for théaéas in our sample.
We explore whether fathers who provide paternat darso in part because they have

more interest or ability in child rearing using eeal variables, namely whether the

father was present at the birth of the child, whetthe father attended antenatal
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classes, and the father’s feelings about the mistipeegnancy prior to the birth. We
find that fathers who provide long hours of childc@ppear to have more positive
parenting orientations than non-caring fathers aasured by the latter two of these
variables. This is also true to a lesser extentdtirers who provide medium hours of
care in Years 2&3, but not for those who providedmam hours of care in Year 1. We
do not, however, find any differences in attendaatdie birth of the child.

A number of other paternal attributes are showiTable B2. Fathers who provide
childcare are slightly more likely to smoke in tie-birth period than other fathers,
although this result is not uniform across all &ypg care. Fathers providing long
hours of care are significantly more likely to drimlcohol never or only very

occasionally, but this is not the case for thoseviging medium hours of care. We
also find other differences in the attributes afircg fathers that are restricted only to
those who supply long hours of childcare. Thesheifat tend to regard their own
schooling as a less valuable experience than d#tleers, and also to have a more

external locus of control.

Overall, the data in Table B2 give a mixed pictafehe relative attributes of fathers
who provide early years childcare. On one handy e, on average, equally as
healthy as other fathers both physically and mbntaid seem to be more oriented
towards an active parenting role. In addition, éashwho provide long hours of care
are less likely to drink alcohol on frequent ocoasi On the other hand, they are
slightly more likely to smoke and have more negat@attitudes both towards
schooling and towards the degree to which their @gtions can influence their

environment.

B3.3 Mother’s personal characteristics

Table B3 provides a breakdown of a similar set atemal characteristics. Here we
find that, on average, the wives of men providiagecin Years 2&3 tend the be less
healthy as measured in Year 3 than other mothdrs. fact that we find no such
health differences in Year 1 between these grodpsathers raises the possibility

that later paternal care is chosen in part in nespdo time-varying maternal health
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problems that affect the mother’s ability to pravichildcare. However, there is also
the possibility that mothers who participate in thbour market have poorer health
due to the stresses of combining work and mothethand it is this effect we are
picking up. Note though that we find no relatiomshetween the amount of paternal
childcare in Year 1 and mother’'s health measurddeeicontemporaneously, or

measured two years later.

The possibility that some fathers assume childcasponsibilities because mothers
are affected by post-natal depression is an inliti appealing one. The Royal

College of Psychiatrists estimates that around 110nwomen suffer post-natal

depression following a birth and that the causepast-natal depression are little
understood and likely to be complex. For this rease pay careful attention to the
wealth of psychological instruments in ALSPAC desd to measure maternal
depression and other mental health problems, andpntrast to fathers, explore the
time-varying dimension of maternal mental healthe Y\hd that on average, more
women are classified at being at risk of depressigregnancy than after the birth on
the EPDS measure. The wives of men who later assuesgonsibility for long hours

of childcare were more likely to be at risk in pmagcy than other mothers. The
timing here suggests that this reflects selectiorihe type of mothers who share
childcare with the father, rather than a causaa@ffTurning to scores for Year 1, we
find no association between paternal childcarehiat period and maternal EPDS,
even though the wives of men providing long hourgare were more likely to be

depressed prior to the birth. We do find, howeteat paternal carers in Years 2&3
are more likely to have wives with high depresssaores in Year 1. Again this is

likely to reflect selection, for example becauseeea-oriented mothers who postpone
re-entry to the labour force until Years 2 or 3feupsychologically from their lack of

contact with the labour market. If fathers wereuasisig care responsibilities because
mothers were unable to care for the child themselifreen we would expect to see an

association between paternal care in Year 1 and Y&#®DS, which is not the case.

Our results using the broader CCEl measure of rhéetath are in line with those

using the EPDS: the wives of husbands providing lbaurs of care in either period
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tend to have higher depression scores in pregnamclypaternal care in Years 2&3 is
associated with higher scores in Year 1. We findaasociation, however, between
maternal CCEI scores in Year 2 and paternal chi@oathat period or earlier. As a
final way of tackling this issue, we explore mothesponses to a question asked in
Year 4 about whether she had ever felt unattactbeitig study child. We find no
substantial differences in responses to this quedily paternal childcare status in
either period. Overall then, we find little suppdot the hypothesis that post-natal
depression is an important factor in explaining itt@dence of paternal childcare in
the first 3 years. None of the differences in meaaternal mental health measures
shown in Table B3 are large in magnitude. Wheredwdind differences, the timing
of the mental health and paternal care measuregestgythat we are picking up
selection rather than a causal influence of matetepression of paternal childcare
responsibilities. In particular, we do not find angssociation between
contemporaneous mental health and paternal caree@uits do imply, however, that
the wives of paternal carers tend to have slighttgrer mental health than other

mothers.

The remaining maternal attributes in Table B3 @&poad to the paternal attributes
detailed in Table B2. Unlike the case for fathars,find no evidence of differences in
mother’s feelings in pregnancy about the impendiiinth of the child, nor in locus of

control or pre-birth alcohol consumption. However, a similar way to fathers,

mothers in some types of paternal care househoddmare likely to attend antenatal
classes, but also more likely to smoke in pregnaamay to have relatively negative
attitudes towards their schooling. The data in &d8 suggest overall that the wives
of paternal carers are not a highly selected giouprms of their personal attributes.
With the exception of antenatal class attendanbe, mothers in paternal care
households tend to have slightly more negativeadtaristics than other mothers, but

these differences are not large.
B34.. Child endowments (6 months or younger)

Table B4 details the average differences in oulyedrild controls by paternal care

status. We explore these differences separatelypdgs and girls, both because the
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innate characteristics of boys and girls are likelydiffer, and because parents may
respond differently to a given attribute dependamgthe gender of the child. The top
panel shows differences in characteristics at lsiutth as birthweight and whether the
child was pre-term. We find no evidence that fathame more or less likely to care for
children who began life with health deficits as si@ad by these variables. We also
find few differences in mother-reported generallicthiealth in the first 6 months,
although it seems that children who were caredbfothe father for long hours in
Years 2&3 did tend to be slightly unhealthier imstbarly period, and this is the case
for both boys and girls.

The second panel of Table B4 shows the scoresnaf dimensions of temperament,
derived from the Infant Temperament Questionnadescores on these, and on the
development measures, were normalized to meansifjard deviation 10 on the full
sample of all children for whom data is availailae meaning of the nine dimensions
of temperament is detailed more fully in Table BsBarch suggests that temperament
traits tend to be grouped into one of three pastemconstellations: the ‘easy child’,
the ‘difficult child’ and the ‘slow to warm up clil, although around a third of
children cannot be classified as any one of theset In all the temperament scores
shown in Table B4 higher scores indicate temperasninat are associated with more

behavioral difficulties.

One striking feature of the temperament data iswleagenerally only find differences
in the types of children who are cared for by tli@ihers in Years 2&3, despite the fact
that temperament is measured at the age of 6 mo@Gthklren experiencing paternal
care in the first year of life differ little in ters of temperament from other children.
One exception is that boys who were cared for by flathers for long hours in Year 1
had slightly higher activity scores at 6 monthsntlmther boys, indicating that they
were more fidgety and less likely to be still anded;, but this was not the case for girls
in the same type of paternal care. The other eiaref that children of both genders
experiencing medium hours of paternal care in Ye&nded to show slightly more
regularity (rhythmicity) in bodily functions likedzoming hungry and falling asleep

than other children.
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We do find some evidence that fathers who provate after the first year of life are
more likely to do so for ‘easy’ rather than ‘diffilt’ children. Many of these effects are
restricted to the differential temperaments of s@tker than daughters. For example,
boys experiencing paternal care in Years 2&3 tenedespond to new people or
situations in a more positive, rather than in a, shgy at 6 months compared with
other boys, as captured by the approach score. dlseytended to have slightly more
pleasant, friendly dispositions as captured bynio®d score. Boys experiencing long
hours of paternal care in this period also tendedet more adaptable in infancy with
regard to changed circumstances, and to be slighhe persistent, that is to continue
with activities over a period of time without logiimterest or becoming frustrated. The
only differences for daughters are that girls eigrming medium hours of paternal
care in Years 2&3 tended to express their feelings slightly more intense, energetic
way and, like boys, to be more persistent at 6 hwrfinally, higher threshold scores
indicate that girls who spent long hours in theeaafrtheir fathers in Years 2&3 tended

to respond more readily in infancy to changes énghvironment or external stimuli.

The timing of the effects shown in Table B4 suggélat fathers may be more likely
to provide care for sons with easier, rather thamendifficult, dispositions. The fact

that we do not find a strong relationship betweempgerament and childcare
arrangements that occur contemporaneously is esedagainst a reverse causation
interpretation and in favour of the hypothesis thatental decisions respond to the
innate tendencies of their children. If it the cdkat fathers care preferentially for
easier children, or equivalently, that mothers ca@e for more difficult children,

failure to control for these differences would bibhe estimated effect of paternal care
upwards. This said, the average differences in éegarpent shown in Table B4 are not
large, and we would not expect them to drive theouditional relationship between

paternal childcare and school readiness.
The remaining variables in Table B7 are scores vddrifrom the Denver

Developmental Screening Test. Interestingly, boii® are in the care of their fathers

for long hours in Year 1 score uniformly higher ah four sub-scores than boys
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experiencing less paternal care. Boys cared fahby fathers for long hours later on,
when they are toddlers, also tended to have bgtess and fine motor skills in
infancy. We find no difference in the developmerdailities of boys at 6 months
between those who experienced medium hours ofatateéhose who experienced little
or no paternal care, and virtually no differenaeghie abilities of girls with any type of

parental care.

The direction of association between long hours paternal care and boys’
development is unclear, and as these measureskalg o reflect environmental
influences to a greater degree than the temperameasures we do not emphasise
these findings. However, what we conclude overalinf Table B4 is that there is no
evidence at all that fathers care preferentialtyctuldren with health or developmental
difficulties, or for children who are less socialdlewho do not respond well to non-
parental carers. In fact, the balance of the ewdesuggests that, if anything, fathers
may be entrusted with the care of better-adjustexie able children. This is more true
for sons than for daughters, in whom we find fediffierences in infancy according to

paternal care status.

B3.5. Other correlates of paternal childcare

Table B5 provides a breakdown of a number of hoolsebharacteristics that do not
fall into one of our groupings of selection congtolfhey are not included in our
multivariate analysis, but do throw light on seVvelgpotheses concerning the
determinants of paternal childcare.

One implication of the theory of the intra-househdivision of labour discussed in
Section B1 is that we might expect paternal childctéo be more common in
households in which the husband’s traditional ath@ein market earnings capacity is
smaller, or even negative. As noted above, we dooheerve individual’'s wages in
ALSPAC, but an individual’s educational attainmantd occupational class are likely
to be strong predictors of their potential earnirggacity. Table B5 details the
relationship between paternal childcare and ridative human capital stocks of the

mother and father. In accordance with the theonying that fathers are who provide
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childcare are significantly more likely to be pated with women who have higher
educational attainment and occupational class tttemselves, and that these
differences are really quite large. The paralletlifing, that fathers providing childcare
are less likely to be the higher earner of the pacents, is smaller in magnitude. This
implies that a reduction in the husband’s earnemyantage does not make the choice
of paternal childcare substantially more likelyiliitbecomes negative, that is, until
the wife’'s wage exceeds that of her husband. Ehisohsistent with the notion than
women have a productivity advantage in childregrindnether for biological or
cultural reasons. At equal wage rates the mothérhsts an overall comparative
advantage in domestic production. It is only whée fas an outright advantage in
market work that this comparative advantage regerfke exception to this seems to
be fathers who provide medium hours of care in Y2%B. This type of care is not
strongly linked to relative earnings capacities tbe parents, and may reflect
differences in tastes more than differences in pcodity.

Further evidence on this issue is provided by mfaion on the way non-childcare
housework tasks are divided between spouses. #rpat childcare reflects simply
tastes on the part of fathers for time with theldshiwe might expect that other
housework tasks such as cleaning and cooking, vdriglraditionally strongly gender-
typed, will be unaffected. If, however, paternailatare reflects a genuine shift in the
division of labour, then childcare-providing husdammay also share non-childcare
tasks more equally. The data in Table B5 suggéststhis latter explanation is in fact
the case. In Year 2, both parents completed idardigestions about which spouse was
responsible for grocery shopping, cooking and dteathe home. We coded responses
from -2 for ‘husband always’ to 2 for ‘wife alwayahd averaged over the three types
of task. Both mother and father reports are in @gent that the gender division of
these housework tasks is more equal in householddich fathers provide childcare,
although on average the figure is always positindicating that wives have primary
responsibility for these tasks. It is interestitgtt although both parents’ responses
show the same trend, in general mothers tend tibwatt less responsibility for
housework to their husbands than do fathers thermseComparison of these data on a
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restricted sample showed that this finding doessotly reflect bias arising from non-
random response to the fathers’ questionnaireseton 3.5).

Table B5 also contains some information about tleekwschedules of parents. As
discussed in Section 4, we do not include paresntabloyment in our multivariate

analysis because it is a proxy measure for othieriaiénants of child outcomes that are
directly observed in our data. We have also arghatithe characterization by many
researchers of parental employment patterns asirexercausal influence on childcare
responsibilities is misguided if employment and ldtare decisions are made
simultaneously. However, given the empirical regtyathat paternal childcare is

associated with shift-working and non-traditionahptoyment schedules it is of

interest to see if this feature is also found m ALSPAC data.

Amongst working mothers, hours of paid work in bd¥tsar 2 and Year 3 are slightly
longer where the father provides regular child¢amethers’ work hours in Year 1 are
not available). Evening and weekend working areaesmély common amongst all

working mothers of children under 3, but strikinglyore common in paternal care
households. Paternal care is negatively assocwitidmaternal working from home

and strongly positively associated with maternddsjdhat involve a relatively high

degree of physical effort. Fathers who both wor#t provide childcare do tend to work
slightly fewer hours than other fathers, as captimga self-reported variable in Year 1
(the only available data on fathers’ work hours)isinoticeable, however, that even
where working fathers provide 16 or more hours aknvaf childcare, on average their
market work hours per week still exceed 40. Heneeds not find evidence that
working fathers modify their allocation of time twarket work in anything more than
very minor ways. Fathers with childcare respongied are more likely than other
working fathers to work in the evenings/at night are less likely to have jobs that
require them to be away from home for days at a.tifdtogether, this evidence is
consistent with previous findings that shared piamgris strongly associated with non-
standard working patterns of employed parents. rRatechildcare seems to be
associated with a high degree of ‘juggling’ by pase who find it difficult to fulfill

both work and childcare commitments within a stadd@to-5 schedule.
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The remaining variables in Table B5 relate to tlypdthesis that fathers providing
childcare may be a negatively-selected group whwige temporary care following
involuntary job loss. As noted above, this idepusforward by Averett et al (2005) as
a potential explanation for their finding that patd care is associated with poorer
outcomes among the children of working mothersg&ba handle on this, we explore
a 'life event’ question completed by the motherach of the first 3 years regarding
whether her partner lost his job in the precediegqry We find no evidence that
paternal carers are substantially more likely teehsuffered job loss than other fathers.
It may be that some fathers in this group were abldind another job relatively
quickly, so that it is not a good marker for uneipi@ted involuntary unemployment.
We therefore take the sub-set of responses in wthiehmother indicated that the
family was ‘strongly affected’ by the father’s jabss, but again find little evidence
that this is a primary driver behind fathers’ adopt of primary childcare
responsibilities. Mothers were also asked in pragpaabout the type of childcare
arrangements they planned to use following thénbRtanning to use the father is very
strongly associated with realized post-birth patkoare. These findings, together with
the evidence that caring fathers are no more likelge depressed than other fathers,
and that they tended to have relatively positiviituales to fatherhood during the
pregnancy, lead us to conclude that there is Igtkpport for the hypothesis that

paternal carers are disproportionately ‘deadbesdsd
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Table B1: Average differences in family social @aodnomic endowments between

paternal care and non-paternal care households

Low . o
All paternal CareMedlum paterne High paternal
sample care sample care sample

Mother’s education: CSE/none 012 0.12 0.12 0.15*

' 0.11 0.13 0.12
Mother’s education: Vocational/O-level 0.43 0.45 0.42 0.39**

' 0.47 0.42** 0.41**
Mother’s education: A-level 0.97 0.24 0.31** 0.31*

' 0.24 0.27** 0.31**
Mother’s education: Degree 0.18 0.19 0.15** 0.15*

' 0.19 0.18 0.16*
Father’s education: CSE/none 017 0.16 0.18* 0.18

' 0.16 0.16 0.18
Father’s education: Vocational/O-level 0.30 0.29 0.31 0.33*

' 0.28 0.30 0.34%
Father’s education: A-level 0.30 0.30 0.31 0.29

' 0.30 0.32 0.27*
Father’s education: Degree 0.24 0.26 0.20** 0.20*

' 0.26 0.23* 0.21**
Mother’s occupational class: Semi/unskilled 0.09 0.08 0.10* 0.09

' 0.08 0.09* 0.11%
Mother’s occupational class: Skilled manual/non-oan 0.48 0.50 0.44** 0.45*

' 0.51 0.48 0.41*
Mother’s occupational class: Managerial/technical 0.35 .330 0.40** 0.38*

' 0.33 0.35 0.40%
Mother’s occupational class: Professional 0.08 0.08 0.07* 0.09

' 0.09 0.07 0.08
Father’'s occupational class: Semi/unskilled 010 0.09 0.12** 0.13**

' 0.08 0.10* 0.14**
Father’s occupational class: Skilled manual/non-uaén 0.39 0.37 0.42** 0.40

' 0.38 0.38 0.41
Father’'s occupational class: Managerial/technical 0.38 .390 0.35** 0.35*

' 0.39 0.38 0.35*
Father’s occupational class: Professional 0.14 0.15 0.12** 0.12*

' 0.16 0.14* 0.11**
Father’s age at birth: <25 0.05 0.05 0.06* 0.06

' 0.05 0.05 0.07*
Father’s age at birth: 25-29 0.31 0.30 0.34** 0.34*

' 0.30 0.32* 0.31
Father’s age at birth: 30-34 0.38 0.38 0.37 0.37

' 0.40 0.36* 0.38
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Father’s age at birth: 35-39 0.17 0.19 0.15** 0.16*
' 0.18 0.18 0.16
Father’s age at birth: 40 or more 0.09 0.09 0.08 0.08
' 0.08 0.09 0.08
Mother's age at hirth: <20 0.01 0.01 0.01 0.01
' 0.00 0.01 0.01*
Mother's age at birth: 20-24 011 0.10 0.11 0.16**
' 0.09 0.11* 0.13**
Mother's age at hirth: 25-29 0.41 0.39 0.46** 0.40
' 0.39 0.42 0.42
Mother's age at birth: 30-34 0.36 0.37 0.33** 0.32*
' 0.38 0.35¢ 0.33**
Mother's age at birth: 35 or more 0.12 0.13 0.10** 0.12
' 0.13 0.12 0.11
IMD of ward at birth: Lowest quartile in England 0.38 40. 0.34** 0.33*
' 0.42 0.37* 0.30*
IMD of ward at birth: 2% lowest quartile in England 0.93 0.23 0.26* 0.24
' 0.22 0.24 0.24
IMD of ward at birth: 2 highest quartile in England 0.20 0.19 0.21 0.19
' 0.19 0.20 0.20
IMD of ward at birth: Highest quartile in England 0.90 .18 0.20 0.25**
' 0.18 0.19 0.25*
Financial difficulties pre-birth: Highest 10% 0.06 0.06 0.06 0.08
' 0.06 0.07 0.07
Housing tenure in Year 2: Owner-occupier 0.89 0.89 0.90 0.87
' 0.90 0.89 0.85**
Housing tenure in Year 2: Social housing 0.07 0.07 0.06 0.08
' 0.06 0.07 0.09**
Housing tenure in Year 2: Other 0.05 0.05 0.05 0.05
' 0.05 0.05 0.07*
Mother’s social networks score (0-30) 238 23.7 24.0** 23.7
(mean) ' 23.7 23.8 23.9
Child is a boy 051 0.51 0.50 0.55
' 0.52 0.51 0.51
Birth order (first-born = 0) 0.77 0.80 0.69** 0.70**
(mean) ' 0.82 0.73* 0.74*
Number of under 16s in household at age 4 299 2.33 2.24* 2.20**
(mean) ' 2.36 2.26* 2.23*
Child is non-white 0.03 0.02 0.02 0.04
' 0.02 0.02 0.04*
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Numbers are the proportion of the sample with tilrergcharacteristic unless marked (mean), in which
case number is the mean value for the sub-sanipie.two lines for each variable
give results partitioning the sample by:

Paternal childcare iWear 1
Paternal childcare iMears 2 & 3

Stars relate to t-test that mean for group is etquaiean for low paternal childcare group (** =

p<0.01; * = p<0.05)
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Table B2: Average differences in father’'s pers@mowments between paternal care
and non-paternal care households

Low . o
All paternal CareMedlum paterne High paternal
sample care sample care sample
Father’s health in Year 1 (1-4, 4 healthiest) 3.47 3.47 3.49 3.48
(mean) ' 3.45 3.49* 3.49
Father’s health in Year 3 (1-4, 4 healthiest) 338 3.37 3.40 3.38
(mean) ' 3.37 3.38 3.39
Father's mental health: mean CCEI (pre-birth-Year 2) 6.76 6.80 6.64 6.74
(mean, self-report, scored 0-46) ' 6.97 6.57** 6.73
Father ever suffered anxiety/depression®i8 Years 0.31 0.32 0.30 0.32
' 0.32 0.31 0.30
Father's feelings about impending birth (mean, mest 1.98 1.27 1.27 1.33
pre-birth, scored 0-2) ' 1.25 1.29* 1.31*
Father attended antenatal class 0.34 0.33 0.35 0.39**
' 0.31 0.36* 0.37*
Father was present at birth of child 0.93 0.93 0.94 0.94
' 0.93 0.93 0.93
Father smokes (measured pre-birth) 0.29 0.27 0.32** 0.30
' 0.27 0.29 0.32%
Father drinks alcohol less than once a week (medsur 0.31 0.31 0.29 0.37**
pre-birth) ' 0.30 0.31 0.35%*
Father drinks alcohol every day (measured 0.19 0.19 0.19 0.16*
pre-birth) ' 0.20 0.19 0.17
Father’s locus of control (mean, measured pre-b&ek- 3.44 3.38 3.51 3.61*
report, higher scores denote more external Idcus) 3.33 3.41 3.70**
Father found school a valuable experience (mean, 385 .88 3 3.82 3.78*
measured pre-birth, self-report, scored 1-5) ' 3.92 3.87 3.70**

See notes to Table B1.
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Table B3: Average differences in mother’s persemalowments between paternal
care and non-paternal care households

Low . o
All paternal CareMedlum paterne High paternal
sample care sample care sample
Mother's health in Year 1 (1-4, 4 healthiest) 3.96 3.26 3.27 3.22
(mean) ' 3.27 3.25 3.26
Mother’s health in Year 3 (1-4, 4 healthiest) 3.47 3.46 3.48 3.44
(mean) ' 3.50 3.45% 3.43*
Mother's mental health: EPND >=12 in pregnancy 0.90 0.20 0.20 0.24**
' 0.19 0.21 0.23*
Mother's mental health: EPND >=12 in Year 1 0.16 0.15 0.17 0.17
' 0.14 0.17** 0.17**
Mother's mental health: mean CCEIl in pregnancy 13.4 13.2 134 14.1*
(mean, scored 0-46) ' 131 135 13.7*
Mother's mental health: mean CCEl in Year 1 152 151 15.4* 154
(mean, scored 0-46) ' 15.0 15.4* 15.4**
Mother’'s mental health: CCEl in Year 2 111 11.1 11.0 11.3
(mean, scored 0-46) ' 11.0 11.2 11.2
Mother ever felt unattached to child (measured éary4) 0.07 0.07 0.07 0.08
' 0.06 0.07* 0.07
Mother's feelings about impending birth (mean, need 1.30 1.31 1.29 1.28
pre-birth, scored 0-2) ' 1.30 1.30 1.31
Mother attended antenatal class 0.64 0.62 0.65 0.67**
' 0.62 0.65* 0.64
Mother smoked during pregnancy 0.16 0.15 0.19** 0.17
' 0.14 0.16 0.20**
Mother drank alcohol less than once a week before 0.43 44 0 0.41 0.44
pregnancy ' 0.43 0.43 0.44
Mother drank alcohol every day before pregnancy 0.11 101 0.12 0.11
' 0.11 0.12 0.10
Mother’s locus of control (mean, measured pre-birth 301 3.89 3.96 3.94
higher scores denote more external locus) ' 3.86 3.93 4.00
Mother found school a valuable experience (mean, 3.97 .99 3 3.96 3.87**
scored 1-5) ' 3.98 3.98 3.92

See notes to Table B1
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Table B4: Average differences in early child ch&gstics (6 months or younger)
between paternal care and non-paternal care hodseho

BOYS GIRLS
Low Medium High Low Medium Hiah paernal
All paternal paternal paternal| All paternal  paternal 9 cgre
care care care care care
Gestation < 37 weeks 0.05 0.05 0.06 0.04 0.04 0.04 0.05 0.03
0.05 0.05 0.05 0.04 0.04 0.05
Birthweight < 2.5 kg 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.02
gestation >= 37 weekyg 0.02 0.02 0.02 ' 0.02 0.03 0.01
Birthweight (k 3.50 3.45 3.52 3.39 3.39 3.40
irthweight (k) 3.49 3.39
(mean) 3.50 3.47 3.51 3.41 3.38 3.37
Special Care Unit at 0.07 0.07 0.08 0.06 0.05 0.05 0.04 0.04
birth ' 0.06 0.08 0.08 ' 0.04 0.05 0.05
Child’s health in ¥6 mths 354 3.54 3.53 3.53 3.60 3.61 3.59 3.56
(mean, 1-4, 4 healthiesty 3.56 3.55 3.46** ' 3.61 3.62 3.55¢
Temperament at 6 mthg
Activity 1008 100.6 100.7 101.8 1001 100.1 99.9 100.0
100.7 100.6 101.4 99.9 100.0 100.4
Rhythmicity 998 100.1 99.0* 99.8 998 100.1 98.8** 100.7
" 100.2 99.5 99.8 ' 100.1 100.0 99.2
Approach 98.9 99.0 98.8 98.6 1006 100.6 100.7 100.5
99.7 98.6** 98.1** 100.3 100.9 100.5
Adaptability 991 99.2 99.1 98.9 99.9 99.7 100.5 99.8
99.6 98.9 98.7* 99.6 100.2 99.9
Intensity 100.0 100.0 100.3 99.9 998 99.6 100.4 99.7
100.0 99.8 100.6 99.3 100.1* 100.2
Mood 100.2 99.9 99.7 100.7 100.4 100.3
00 100.0 100.6
100.6 99.8* 99.4* 100.7 100.7 100.2
Persistence 998 99.7 100.3 99.3 99.7 99.9 99.3 99.7
100.2 99.7 99.1* 100.3 99.5* 99.3
Distractability 100.0 100.1 100.1 99.4 99.8 99.8 994 100.4
100.2 99.9 99.8 99.6 100.1 99.6
Threshold 992 99.3 99.3 98.9 1002 100.1 100.9 99.9
99.3 99.1 99.3 100.0 100.2 101.0*
Development at 6 mths
. . .
Social skills 992 99.1 98.6 100.9* 997 99.4 100.1 100.0
99.3 99.0 99.4 99.6 99.6 99.9
Fine motor skills 98.5 98.0 98.7 100.5** 99.9 99.7 100.0 100.7
' 98.0 98.4 99.5%+ ' 99.9 99.8 100.1
Communication skills 99.0 98.8 99.2 99.9* 993 99.0 99.6 100.4*
' 99.0 98.7 99.6 ' 99.2 99.2 99.8
1 Kk
Gross motor skills 99.1 98.7 99.1 101.71° 99.4 99.2 99.5 99.7
98.6 99.1 100.2¢* 99.5 99.4 99.0

See notes to Table B1
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Table B5: Average differences in other family cludéesistics between paternal care
and non-paternal care households

Low . s
Al paternal CareMedlum patelrnc High paternlal
sample care sample care sample
Mother has higher education than father 023 0.21 0.27** 0.27 **
' 0.21 0.24* 0.28**
Father has higher education than mother 0.31 0.32 0.29* 0.31
' 0.32 0.32 0.29*
Mother has higher occupational class than father 0.22 19 0. 0.27** 0.29 **
' 0.19 0.21 0.29*
Father has higher occupational class than mother 0.34 36 0. 0.30** 0.31*
' 0.36 0.34 0.29%
Responsibility of non-childcare housework in Year 2 0.98 1.04 0.91** 0.77 **
(-2 = all father, 2 = all mother, mothreport, mean ' 1.15 0.93** 0.76 **
Responsibility of non-childcare housework in Year 2 0.74 0.80 0.68** 0.58 **
(-2 = all father, 2 = all mother, fatheport, mean) ' 0.88 0.72%* 0.55**
Mother’s average weekly hours of market work: Y2ar 205 19.7 20.6 23.3**
(sample in work at survey date only) ' 19.8 191 23.5%*
Mother’s average weekly hours of market work: Y&ar 206 19.6 20.9** 23.7*
(sample in work at survey date only) ' 19.2 19.1 24.6**
Mother ever worked weekends 054 0.46 0.67** 0.60 **
(sample ever in work®13 years) ' 0.42 0.56** 0.64 **
Mother ever worked evenings/nights 0.59 0.53 0.71* 0.66 **
(sample ever in work®13 years) ' 0.47 0.63** 0.70**
Mother ever worked from home 016 0.19 0.12** 0.14 **
(sample ever in work®13 years) ' 0.22 0.16** 0.11*
Mother’s job required physical effort 0.41 0.35 0.51* 0.48**
(sample ever in work®13 years) ' 0.32 0.41* 0.52 **
Father’'s average weekly hours of market work: Yeear 44.72 45.35 43.44+ 43.84**
(sample in work at survey date only, self-repgrt) 46.15 4423+ 43.20**
Father ever worked evenings/nights 031 0.29 0.36** 0.31
(sample ever in work®13 years) ' 0.28 0.31* 0.38**
Father ever away for days due to work 0.48 0.50 0.44** 0.45*
(sample ever in work®13 years) ' 0.52 0.46** 0.41*
Father lost job is®13 years 015 0.15 0.15 0.17
' 0.14 0.16 0.17*
Father lost job in %13 years and family was ‘strongly 0.07 0.07 0.08 0.07
affected’ ' 0.06 0.07 0.08*
Mother planned to use father for childcare during 016 0.09 0.32** 0.28**
pregnancy ' 0.07 0.18** 0.31*

See notes to Table B1
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Appendix C: Associations between paternal childcarand child’'s
home environment

This section explores a number of factors that magiate the relationships between
paternal childcare and child outcomes. The varg@ablsed in this section are
conceptually distinct from the endowment controtedi thus far in that there is a
significant possibility of reverse causation rumniftom paternal childcare to these
potentially endogenous regressors. This sectiotoee descriptively how a number
of dimensions of the child’s environment differ ithe use of paternal childcare. As
before, we organize our variables into groups d@inatthen introduced one at a time into
our multivariate analysis, and also explore a nunoibedditional features that are not
included in the child outcome regressions. Detaifs the construction of all

environmental controls used in the regression amabre given in Tables 12 and 13.

C1. Household income

Table C1 shows how the first of our first dimensioof the child’s environment,

disposable household income, varies with paterhatlcare status. We characterize
household income as potentially endogenous bedausiects employment decisions
that are made simultaneously with childcare deosidts association with paternal
childcare is not clear a priori — the positive @sation of income with the greater
maternal supply in paternal childcare householdsbatanced by the negative
association of income with lower paternal laboyrsEy. Table C1 shows that there is
no strong unconditional relationship between pateare and household income.
Income tends to be slightly lower, on average,gteater the hours of paternal care,
but this relationship is only significant for howséds in which fathers provide long

hours of care in Years 2&3. This is perhaps nopmising as parents choose the
allocation of time optimally and are unlikely to adse options that have serious

deleterious consequences for household income.

C2. Parental relationship quality

Another potential explanatory factor is the qualdly the parental relationship, or
alternatively, the degree of family conflict. Pawdnchildcare may be a marker for a
more harmonious parental relationship, which hanlk&hown to be associated with
beneficial outcomes in children (e.g. Cummings @leilly, 1997). We explore these

ideas using a number of variables derived from erotBports about the nature of her
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relationship with her spouse. To explore whetheldotn in non-paternal care

households are at greater risk of family conflict wse a score derived from 6
questions about the frequency that rows occur letwee mother and her spouse,
administered in Year 2 and in Year 3. Table C2 shtivat, somewhat surprisingly,

family conflict is more common in households in ahithe father assumed primary
childcare responsibilities in the first year ofelifWe find no relationship between
parental conflict and the use of paternal childdarthe later period that is concurrent

with the conflict measure.

Our second measure of relationship quality is @efifrom 7 questions on how the
mother rates her satisfaction with various aspeftthe parental relationship. We find
that paternal care in Years 2 & 3 is associatetl gieater maternal satisfaction with
the relationship, but find no association betweemecin infancy and maternal
satisfaction. The third measure relates to theuiaqy that the parents engage in
leisure activities outside the home. We find thatepnal childcare is strongly
associated with greater shared parental activitigside the home. That we find this
for paternal care in Year 1, as well as in Year8 Ztggests that this may reflect a
selection effect, rather than a causal influencegaikrnal childcare on the parents’
relationship. Our final measure of relationship ldyarelates to the degree of
communication between the spouses. We find thageineral paternal childcare is
associated with better communication between psyéhe exception being paternal
care for medium hours in Year 1, which is not agged with better communication in

the following period than little or no paternal ear

The finding that medium hours of paternal care EalY1 is associated with greater
parental conflict and no improvement in parentaimpunication or maternal
satisfaction may help to explain the poorer behandb outcomes of children
experiencing this type of paternal care. Howevaildeen in long hours of paternal
care in Years 2&3 tend to have parents with higheality relationships, so this
mechanism is unlikely to explain boys’ poorer cdigei outcomes. It must be noted
that all the relationships shown in the descriptiakles are unconditional, and may
alter when controls for other types of heteroggniedétween paternal and non-paternal

care households are included.
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C3. Attitudes to parenthood

The warmth of parental interactions with childrenone aspect of parenting that is
difficult to capture using questionnaire methodst snay be crucially important for

children’s development. It is possible that pateoaaers are, by their nature, warmer,
more nurturing fathers and it is also possible tratnary childcare responsibilities

themselves promote a more positive relationshipvden father and child. On the other
hand, paternal childcare may be an indicator thatmhother-child relationship is less
close, or may affect mother-child bonding becau$ethe mother’'s regular and

prolonged absence. To explore this we use a nuofbesms completed by the parents
about the feelings towards the child and parenthimodeneral. The hope is that
responses to these questions are related to theemanwhich each parent interacts
with the child in practice. Examples of these iteans statements like: ‘It is a great
pleasure to watch my child develop’; ‘Having thikild has made me feel more
fulfilled’; and ‘I would have preferred that we hadt had this child when we did’ (see
Table 12 for further details.

Maternal attitudes are measured at both 8 and 33hwmoThe figures in Table C3
show few differences in these variables dependmghe childcare responsibilities of
the father, so it does not appear that, on avemagéhers who are less bonded with
their children rely on fathers for childcare to aer degree. We also have fathers’
responses to the attitudinal questions at 8 moatilg. We find a strong positive

association between paternal childcare and fatregtitides on the enjoyment scale,
but not on the confidence scale. The relationshth paternal enjoyment in Year 1 is

similar whether we look at paternal care in Yeaporlin Years 2&3, which suggests

that fathers who go on to assume childcare resbiitiss already had relatively

positive attitudes prior to that care taking plate.case these findings on paternal
attitudes are biased by the non-random respondbet@artner questionnaires (see
Section 3.5), we also explore several mother-cotegleneasures about the attitude of
the father to the child. The items used in thesgescare highly similar to the ones
used to construct the self-reported measures aththey include several other items.
Our results replicate the findings for the fathesn enjoyment score — father's who
provide primary childcare have significantly momsjtive attitudes to parenthood than

fathers who do not. These findings do not appegyamsive to the timing of childcare
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and the reporting of attitudes, implying a selectiather than a causal link from

childcare to attitudes.

C4. Parenting behaviours and the home environment

Table C4 explores how a number of measures of pagehehaviours and the home
environment are associated with paternal childc@fe.can think that the effects of
paternal childcare are capturing something aboetdbhality of the environment in
which children who experience shared parentingased. If the fathers who care for
infants and toddlers do not provided a positive stichulating environment for their
children when they are in charge, then this mayp belexplain some of the negative
effects we have identified. Even if caring fathdessengage well with their children, it
may be that mothers in such circumstances ararleskved, and it is this that we pick
up in our negative estimates. Of course, the revaray be the case — that mothers
seek to compensate for time away from the chilthbyeasing the ‘quality’ of the time
when they are there. This possibility has receigetirical support from analysis of

time use data, e.g. Bianchi (2000).

The first variables in Table C4 are parenting messthat are constructed identically
for both the mother-child and father-child interans, and capture the frequency of
activities like reading to and playing with the Idhiwe see that there is no significant
difference in the average degree of maternal intienas by paternal childcare status in
either period. Hence it seems that mothers do eahtiae their inputs when childcare
time is shifted to the father, at least as captbmethese 5 activities. The one exception
is the frequency that the mother puts the childad at 38 months. Here we find that
mothers do this activity less frequently if thehit is involved in primary care of the

child. The fact that we find no differences depegdon whether paternal childcare
was used in the earlier period suggests that #fliscts the substitution of paternal for

maternal care time rather than selection.

Fathers who engage in regular childcare, howeweressubstantially higher on these
kinds of interaction measures than fathers who égitle or no time in childcare
without the mother present, and the intensity ofecs positively related to the
frequency of interactions. The fact that we finffedences in fathering activity at 6
months between fathers’ childcare status in Ye&s3, 2and similarly that we find
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differences in involvement at 38 months by chilécstatus in Yearl, suggests that we
may be observing selection rather than the cadfeadteof paternal childcare on father
interactions. In other words, fathers may suppiy kavel of involvement regardless of
whether or not they are engaged in childcare dutiese detailed analysis (not shown)
reveals significant differences in every one of iieens that make up the interaction
score, not just the total, and also in a numberotifer measures of parental
involvement not shown here. Regardless of the time®f causation, these findings
suggest that children who experience paternal e#se experience more parental
interactions in total than other children becausgemmal involvement does not fall
when father involvement increases. However, itafceable that the mean levels of
the father-child interaction scores are lower thia@ mother-child interaction scores
across the board. This may simply reflect the gretaine spent by the mother with the
child, or potentially also the fact that both pasénnteractions are mother-reported.
But if it is the case that the frequency of paremtd interactions is lower when the
father has primary responsibility for childcarerthahen the mother has responsibility,
this would help to account for the poorer cognitidevelopment of boys who
experience long hours of paternal care in Years.2a&%ortunately, our data do not
allow us to observe the quality of interactionsttteke place specifically when the

father is alone with the child.

The next section of Table C4 explores maternal stnaents for which we have no
comparable data on the father. Breastfeeding pesvidn attractive potential
mechanism for explaining the negative effects depel childcare. Lactation is the
one aspect of parenting that suggests a biologahntage to maternal care. We find
that mothers were slightly less likely to initiateeastfeeding when the father
subsequently assumed some responsibility for chitcbut this effect is neither
uniform nor large. Mothers who begin breastfeedhmmyever, do tend to stop sooner
when fathers are involved in childcare, and thifeatfis strongly significant and
monotonic in the intensity of paternal care. Anottmaternal input for which we have
data is the extent of the mother’s teaching agti@it30 months. Mothers were asked if
they teach the child 7 topics, scoring one pointefach. Previous research has shown
that this variable is strongly linked with childignlater cognitive attainment (see
Gregg et al, 2005), although there is possiblerssveausation here running from the
child’s developmental ability to the mother’s temchbehaviour. We find no evidence
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that children in paternal childcare receive lessemmal teaching and, in fact, find that
teaching is significantly higher only among theupavhere we find negative cognitive

effects, namely long hours of paternal care in ¥&&3.

The final maternal-only variables relate to howeaofshe talks to the child whilst she is
engaged in other activities such as housework,escbom 0 (never) to 4 (always).

This measure may be an indicator of the generalre@atf the linguistic interaction the

child receives from day to day, which is likelylie an important predictor of cognitive
attainment and is difficult to capture in more direquestions about specific

interactions. Here we find some evidence that nretiého leave the child with the

father for long hours may try to compensate byradgng more fully when they are

present. This is because we find significant défees only by paternal childcare that
is contemporaneous with the measure of talking sttokccupied, and not between
childcare that occurred before or after the datmefsurement.

The remaining variables in Table C4 are designeddpture a number of other
features of the child’s environment. We find thatgwnal care in Years 2&3, but not
in Year 1, is associated with more frequent vigitshops. Visits to the park or to
family and friends are generally slightly more coomin paternal care households,
and this is the case both when the child is aminéad a toddler. We also find that
children in long hours of paternal care in Years32&e taken to libraries, places of
interest or places of entertainment slightly moeegj@iently than other children. Again,
these results provide little help in explaining goorer cognitive outcomes of boys in

this type of care.

Another aspect of the child’s environment is theetispent in different activities.
Children in paternal care households spend more wiitching television than other
children at 38 months, but also significantly maime playing outside. Children
experiencing long hours of paternal care, but hosé¢ experiencing shorter hours,
spend more time in the car than other children.f\ekfew differences in time spent
playing with other children. This finding is of piaular interest given the suggestion
that children may be disadvantaged by paternal bacause fathers are excluded
from mother and child support networks (e.g. Aveettal., 2005). If fathers are, or
perceive themselves to be, less welcome in setingk as playgroups, then children
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in paternal care may be deprived of the opportutatyake part in group activities
with other children. We do not find any evidenceehenowever, that children in
paternal care spend substantially less time witterothildren at age 3. Finally, we
explore several measures of the material envirohmedating to how many toys and
books the child owns. Here we find little evidertbat children in paternal care

households are more or less materially deprived tilaer children.

Overall, the results in Table C4 provide us withmsoevidence on the differential
conditions experienced by children in paternal ddate. Such children tend to be
breastfed for shorter periods, but it does not app® be the case that they experience
poorer quality maternal interactions along othenehisions, at least those captured by
our variables. As the quality of father-child irgetions is increasing in the amount of
paternal-only childcare, such children appear taeike greater parent-child
interactions overall than other children. This nfalp to account for the positive
association we find between some types of patecaaé and children’s social
development. Children in some paternal care houdsh#to spend more time than
other children in activities with little cognitiveomponent, such as playing outside,
watching television, spending time in the car andoatings to shops. However, they
also receive, if anything, more cognitively stintirlg interactions like being read to,
being taught and talked to by the mother and wigitibraries. One finding of interest
is that even though fathers who provide childcace ehgage in more frequent
interactions with their children than other fatheva average their interaction scores
still fall short of those provided by the mothehi§ may simply reflect the fact that
mothers spend a greater amount of time in totath wWie child. But if fathers do not
provide as much cognitive stimulation as mothersemwithey are the parent with
primary responsibility, for example because thegwvitheir caring role as fulfilled
simply by being present and watching over the ¢hiidn this may help to account for
the poorer cognitive outcomes of some boys whoiveceaternal care. Finally, we
address the idea that children in paternal care lpeagisadvantaged because fathers
are excluded from mother-child support networkskgmining the amount of time the
child spends with other children at age 3. This snea provides no evidence to
support the view that such children are deprivedhef beneficial effects of group

environments like playgroups.
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C5. Measures of child health, temperament and tgthketween age 1 and age 3

Our final group of potentially endogenous contiwds a different interpretation to that

of possible mediators. This is a set of measureshdfl health, temperament and

developmental ability measured between the agd® @nd 30 months. In contrast to

the early child endowment controls used in SedBioim is clear that these measures are
highly likely to reflect environmental influencddowever, including them as controls

can throw light on the extent to which the effeofsshared parenting on school

readiness identified in Section 6 have already geteby age 2. Table C5 shows the
association between these later child charactesisind paternal childcare. We do not
discuss these results in detail here because ofatige number of measures, and
because our interest lies in how they modify theeqeal childcare coefficients when

included jointly.

C6. Differences in the fathering of sons and daeight

Our finding that the negative effects of one tygepaternal care on cognitive

outcomes are restricted only to boys raises thestoure of whether gender role

concerns lead fathers to parent sons differentiynfidaughters. For example, one
stereotype may be that fathers’ activities withsséwmcus on physical activities, like

playing football, that are regarded as ‘masculimather than on learning-related

activities that involve sitting quietly and may been as more ‘feminine’. Evidence
From the developmental psychology literature disedsin Section 2.4 does suggest
that father-child interactions tend to include eajer component of physical play than
mother-child interactions. We explore the evidemege that fathers’ interactions

differ systematically with the gender of the chitdit do not include these variables in

our regression analysis because of our separatithe doys’ and girls’ sub-samples.

As a first piece of evidence we examine whetheldokm experiencing paternal care
tend to engage in more ‘masculine’-typed play atidis at 30 and 42 months. These
measures are taken from the 33-item Pre-SchooVifie8 Inventory (Golombok and
Rust, 1988), which assesses children’s engagemenérious sex-typed activities.
The masculine play score captures the frequencyhiid engages in activities like
playing with guns, trains, cars and aeroplanesyimpdaat fighting, and climbing or
exploring. The feminine play score relates to itdikes playing at looking after babies
or keeping house, dressing in girlish clothes aral dvoidance of getting dirty or
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taking risks. In the data shown in Table C6, botsculine and feminine scores are
normalized to mean 100, standard deviation 10 erfulh sample of children of both
sexes for whom the data are available. We find #matve would expect, boys engage
in substantially more masculine play activities gjds in feminine activities. The
difference in the mean scores between the two sexe@s excess of one standard
deviation at both ages. However, we find no eviéetiat children who experience
paternal care tend to have a more masculine otientdhan other children, or indeed
any substantial differences in either score by rpatechildcare status. The one
exception is that girls experiencing medium hourpaiernal care in Years 2&3 tend
to have very slightly higher masculine play scoasl correspondingly lower
feminine play scores than girls experiencing matieomly parental care. Hence we
find no evidence here that boys experiencing loagré of paternal care in Years
2&3, and who have poorer cognitive ability on sdherry, differ in terms of gender-
typed behaviour from other boys.

As a second piece of evidence, we explore in mataildwhether the nature of
paternal interactions differs between sons and liaugy and also whether this
relationship varies with the father’s childcarep@ssibilities. Table C7 compares the
mean values of a number of measures of father-afikglactions between the fathers
of boys and the fathers of girls, where each iterscored between 0 (never) and 2
(often). The left panel relates to parenting measuaken at 6 months and is broken
down the father’'s childcare responsibilities in ¥da The right panel relates to
parenting measures taken at 38 months and is aiskem down by father’s
contemporaneous childcare responsibilities in Y@&3. Significance stars relate to

a t-test of the null hypothesis of no gender ddferes in father’s parenting style.

We do find some evidence of differences in pargnstyles between the fathers of
girls and the fathers of boys. In infancy thesdéed#nces are largest amongst fathers
who provide little or no regular hours of primargre and are generally insignificant
amongst fathers assuming childcare responsibilitgas the toddler years, these
differences are more widespread and larger in naggj and are found even when
fathers supply primary childcare. Fathers tend dthé and feed boys slightly more
frequently than they do girls, both in infancy amtlen they are toddlers, with the
exception that at 38 months this pattern in revermed fathers tend to bathe girls
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slightly more frequently than boys. Girls tend ® fead to, sang to and cuddled by
their fathers more frequently than boys, whilst 9agnd to play with their fathers
more frequently than girls, both physical play ghaly with toys, and also to be taken
for walks by their fathers more often. They arendlkely to be put to bed by their
fathers more often at age 3 than girls. These teswmé suggestive that the activities
that fathers engage in with their daughters cordagmneater cognitive component than
the activities they engage in with sons. It is cedible, however, that these differences
are generally not large and in particular tend éostmaller when fathers supply long
hours of childcare.
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Table C1: Average differences in household incogigben paternal care and non-
paternal care households

Low . s
Al paternal CareMedlum paterne High paternal
care sample care sample
sample
Average disposable weekly household income in Y&ars 2415 242.4 242.6 235.0
and 4 (1995 prices, equivalised, £ per week) ' 2455 240.7 235.8+*

Numbers are the proportion of the sample with the given characteristic unless marked (mean), in which
case number is the mean value for the sub-sample.
The two lines for each variable give results paring the sample by:

Paternal childcare iMear 1
Paternal childcare iWears 2 & 3
Stars relate to t-test that mean for group is etpuaiean for low paternal childcare group (** = p&d,
* —
= p<0.05)

Table C2: Average differences in parental relatimsgiuality between paternal care
and non-paternal care households

Al pateLr(r)Xavl CalreMedium paterne High paternal
sample care sample care sample
Rows with partner score (mean over Years 2 & 3, 3.63 53.5 3.79** 3.76*
scale 0-14) ' 3.58 3.63 3.70
Mother’s satisfaction with partner score (mean oXears 15.56 15.55 15.51 15.70
2 & 3, scale 0-21) ' 15.35 15.73* 15.61*
Going out score (mean over Years 2 & 3, scale 0-15) 5.05 5.84 6.19** 6.05*
' 5.80 6.03* 6.05 **
Parental communication score (mean over Years 2 & 8 15.13 15.09 15.12 15.34*
scale 0-18) ' 14.93 15.21* 15.32*

See notes to Table C1
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Table C3: Average differences in attitudes to pdreod between paternal care and
non-paternal care households

Low . s
Al paternal CareMedlum paterne High paternal
care sample care sample
sample
Mother’s enjoyment of parenthood at 8 months (mean 13.15 13.16 13.13 13.15
scale 0-15) ' 13.15 13.15 13.16
Mother’s enjoyment of parenthood at 33 months (meah 13.08 13.09 13.01 13.14
scale 0-15) ' 13.06 13.07 13.14
Mother’s confidence in parenting at 8 months (mean, 14.62 14.60 14.63 14.68
scale 0-18) ' 14.58 14.61 14.71*
Mother’s confidence in parenting at 33 months (mean 14.93 14.20 14.23 14.34
scale 0-18) ' 14.16 14.23 14.35+*
Father’'s enjoyment of parenthood at 8 months (mean, 13.14 13.03 13.27** 13.48**
scale 0-15, self-report) ' 12.98 13.21** 13.28**
Father’s confidence in parenting at 8 months (mean, 15.02 15.02 15.01 15.04
scale 0-15, self-report) ' 14.96 15.07 15.05
Father’s attitude to parenthood at 8 months (mean, 15.61 15.42 15.91** 16.03**
scale 0-22) ' 15.18 15.81* 16.00**
Father’s attitude to parenthood at 33 months (mean, 17.36 17.27 17.47 17.62*
scale (0-18) ' 17.09 17.48+ 17.61%

See notes to Table C1
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Table C4: Average differences in parenting behagiamd the home environment
between paternal care and non-paternal care hddseho

Low . s
Al paternal CareMedlum patelrnc High paternlal
sample care sample care sample
Mother’s interaction score at 6 months 8.55 8.55 8.54 8.54
(mean) ' 8.52 8.54 8.60
Father’s interaction score at 6 months 5.94 5.72 6.19** 6.62**
(mean) ' 5.40 6.12% 6.61**
Mother’s interaction score at 38 months 8.60 8.62 8.54 8.57
(mean) ' 8.61 8.55 8.66
Father’s interaction score at 38 months 214 7.01 7.35** 7.49**
(mean) ' 6.65 7.33 7.71%
Frequency mother puts child to bed at 38 months 1.80 118 1.79 1.79
(scale 0-2, mean) ' 1.84 1.78* 1.77*
Frequency father puts child to bed at 38 months 1.47 314 1.54* 1.57*
(scale 0-2, mean) ' 1.31 1.54% 1.62 **
Mother initiated breastfeeding 0.82 0.83 0.79** 0.80
' 0.83 0.81* 0.80*
Duration of breastfeeding in months (initiated semp 5.6 6.29 5.40** 5.12**
only, mean) ' 6.45 5.79* 5.33**
Mother talks to child when occupied at 6 months 353 23.5 3.52 3.58*
(scale 0 to 4, mean) ' 3.52 3.52 3.56
Mother talks to child when occupied at 38 months 3.49 483. 3.52 3.51
(scale 0 to 4, mean) ' 3.48 3.47 3.56*
Mother’s teaching score at 30 months 6.41 6.39 6.43 6.44
(scale 1 to 7, mean) ' 6.38 6.39 6.48**
Frequency of outings to shops at 6 months 8.44 8.45 8.44 8.40
(scale 0-12, mean) ' 8.41 8.44 8.50
Frequency of outings to shops at 30 months 8.34 8.31 8.39 8.39
(scale 0-12, mean) ' 8.26 8.36* 8.45**
Frequency of outings to park/friends & family an@nths 5.90 5.87 6.00** 5.89
(scale 0-8, mean) ' 5.85 5.92 5.96*
Frequency of outings to park/friends & family at 30 6.23 6.20 6.29* 6.22
months (scale 0-8, mean) ' 6.17 6.24* 6.30**
Frequency of outings to libraries/places of integes 3.97 3.97 3.98 3.96
entertainment at 30 months (scale 0-12, mean) 3.91 4.00 4.05*
Weekly hours child outdoors at 38 months 9.57 9.42 9.85* 9.90**
(top-coded at 14) ' 9.33 9.62* 9.94 **
Weekly hours child watches TV at 38 months 2 49 7.37 7.75% 7.71*
(top-coded at 14) ' 7.25 7.52¢ 7.89%*

continued overleaf
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Table C4 continued

Weekly hours spent with other children at 38
months (top-coded at 14)

Weekly hours child in car at 38 months
(top-coded at 14)

Toy score at 24 months (0-36)

Number of books child owns at 6 months
(top-coded at 12)

Number of books child owns at 30 months
(top-coded at 12)

See notes to Table C1
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11.69

3.92

23.59

5.22

11.34

11.74
11.77

3.89
3.87

23.67
23.69

5.15
5.17

11.32
11.34

11.53
11.62

3.93
3.92

23.53
23.51

5.35
5.18

11.39
11.29

11.70
11.68

4.02*
3.98*

23.28"
23.57

5.33
5.38

11.31
11.42



Table C5: Average differences in later child chegastics (15 to 30 months) between

paternal care and non-paternal care households

BOYS GIRLS
Low Medium High Low Medium High
All paternal paternal paternal | All paternal  paternal  paternal
care care care care care care
Health
Child’s health 6-18 mths 355  3.50* 3.47* 3.60] 3.60 3.60 3.58
(mean, 1-4, 4 healthiest) >>° | 3.55 3.54 3.49* | 3.60 3.60 3.59 3.59
Child's health 18-30 mths| _ 341 342 3.41 3.49 3.48 3.48 3.47
(mean, 1-4, 4 healthiest) > +> | 3.42 3.41 3.42 349 3.48 3.47 3.47
Child's health 30-42 mths| . 339 337 3.35 3.44 3.43 3.45 3.43
(mean, 1-4, 4 healthiest) - 3.35 3.41* 3.38 3.44 3.43 3.45 3.43
Temperament at 24 mths
Activity L00.5| 1007 100.9 101.0 99.4 98.9 100.1*  98.9
8| 100.8 100.6 101.0 99.4 98.9 99.2 99.7
Rhythmicity 98.9 98.7 99.6 99.4 99.8 99.2 101.0
98.9 | ogg 08.7 09.7 99.d 99.7 99.6 100.5
Approach go1| 991 99.1 08.7 100.8 100.9 100.4 100.5
11 993 98.6 99.3 100.8 100.9 100.7 100.6
Adaptability 100.8 100.2 100.3 99.3 994 99.5 98.6
100.6| 101.1 100.2*  100.5 99.3 993 99.2 99.4
Intensity 100.1 1005 99.7 99.4 99.7 100.5 99.4
100.1} 100.6 99.9 99.8 99.d 99.6 100.0 99.7
Mood gos | 995 99.5 99.6 100.4 100.4 100.6 99.3
211001 99.0*  99.2 100.4 100.5 100.2 100.3
_ 100.7 100.8 99.8 99.7 99.9 99.2 99.2
Persistence 100.6
101.4 100.5* 99.1* | 99.7| 100.7 99.1%  99.0 **
Distractability Loop| 1003 1002 100.1 100.7 100.9 100.6 99.3**
2| 100.9 100.0* 99.3* | 100.7| 101.2 100.7 99.6%*
Threshold 08.8 98.0 08.2 101.4 101.5 101.6 101.0
986 | ogg 98.6 98.0 101.4 101.4 1015 101.2
Development at 18 mths
Social skills 97.4 97.8 08.3 101.5 101.3 102.0 102.3
976 | 969 97.8* 98.6* | 101.5/ 101.3 101.4 102.2
Fine motor skills 99.6 99.4 99.9 100.1 100.9 100.9 100.9 100.9
61 994 99.4 100.5* | 100.9 101.0 100.8 100.8
Communication skills 97.4 97.5 97.3 101.1 101.6 101.8 102.2
9741 971 975 97.9 101.7 101.4 101.7 102.4
Gross motor skills 99.6 99.2 100.4*  100.2 * 99.5| 99.1 100.5** 100.3 *
61 989 99.7 100.7** | 99.5| 99.2 99.4 100.5*
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Table C5 continued

Development at 30 mths

Social skills

Fine motor skills

Gross motor skills

Communication at 15
months

Vocabulary

Non-verbal communication

Social development

Communication at 24
months

Vocabulary

Grammar

96.0

98.8

99.2

98.2

97.4

98.1

98.2

98.1

See notes to Table C1

95.0
95.4

98.6
98.6

98.9
98.8

98.1
98.2

97.3
97.3

98.0
98.0

98.3
98.5

98.2
98.1

96.1
96.0

99.1
98.6

99.9*
99.0

98.5
98.0

97.5
97.4

97.9
98.1

98.1
97.9

98.0
97.8
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96.9**
97.2***

99.4
99.7*

99.7
100.2**

98.1
98.5

97.9
97.7

99.0
98.6

98.0
98.5

97.4
98.5

103.2

101.5
101.5

100.1
100.1

101.G
101.4

101.6
101.6

101.1
101.1

102.4
102.4

101.4
101.4

103.1
103.2

101.4
101.5

99.7
99.6

101.0
100.9

1015
101.2

101.0
101.3

102.4
102.4

101.5
101.4

103.2
103.0

101.9
101.3

100.6*
99.9

101.1
101.0

101.6
101.6

101.6
100.6

102.9
102.2

101.4
101.1

103.7
103.5

101.5
102.1

101.2**
101.1*

100.6
101.2

102.6*
102.5**

101.0
101.8

101.8
102.9

100.5
101.8



Table C6: Average differences in gender-typed pletivities between paternal care

and non-paternal care households

BOYS GIRLS

Low Medium High Low Medium High

All paternal paternal| All paternal  paternal paternal
paternal care

care care care care care
‘Masculine’ play (30 mths) 104.7 104.8 104.7 104.3 94.6 94.6 95.0 94.2
104.7 104.8 104.6 104.9 94.6 94.3 94.9 94.9
‘Masculine’ play (42 mths) 105.8 105.8 105.6 105.6 93.6 93.4 94.0 93.6
105.8 105.7 105.6 106.3 93.6 93.2 93.8* 93.8
‘Feminine’ play (30 mths) 93 94.1 93.6 935 106.8 106.8 107.1 106.3
93.9 94.1 93.9 93.8 106.8 106.9 106.5 107.1
‘Feminine’ play (40 mths) 93 93.2 92.9 93.2 107.6 107.6 107.4 107.5
93.1 93.0 93.2 93.2 107.6 107.9 107.3* 107.5

See notes to Table C1
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Table C7: Average differences in the frequencyattidr interactions between sons

and daughters

Parenting behaviours at 6 months, b
paternal childcare in Year 1

Parenting behaviours at 38 months, by
paternal childcare in Years 2&3

Low Medium  High
All paternal paternal paternal
care care care

Low Medium  High
All paternal paternal paternal
care care care

Freq father bathes child Boys:

Girls:

TestHy : Xgovs = Xgires
Freq father feeds child  Boys:
Girls:

TestHy : Xgovs = Xgires

Freq father reads to child Boys:
Girls:

Test Hy  Xgoys = XgirLs

Freq father sings to child Boys:
Girls:

TestH, = XsiRLs

BOYS

Freq father cuddles child Boys:
Girls:

Test Hy  Xgoys = XgirLs

Freq father and child play Boys:
Girls:

with toys

TestH, = XsiRLs

BOYS

Freq father plays physically Boys:
Girls:

with child
Test Hy  Xgoys = XgirLs

Freq father takes child for Boys:
walks Girls:
Test Hg  Xgovs = Xgiris

Freq father puts child to bedBoys:
Girls:

TestH, = XsiRLs

BOYS

Notes

0.97 0.89 1.07 1.20
0.94 0.86 1.12 1.07

*% *

1.26 1.13 151 1.52
1.22 1.11 1.44 1.43

0.74 0.71 0.75 0.88
0.78 0.72 0.87 0.92

*%

0.95 0.91 0.98 1.09
1.01 0.97 1.05 1.19

*% *% *

1.89 1.87 1.91 1.94
1.90 1.89 1.93 1.95

*%

1.63 1.60 1.67 1.75
1.63 1.59 1.70 1.74

*%

1.65 1.61 1.70 1.75
1.60 1.56 1.65 1.67
*% *% *

0.95 0.90 1.00 1.14
0.94 0.87 1.05 1.09

*%

All numbers are mean values for particular sub-grou
All items are scored from O (hardly ever/never2t@ften).
** and * indicate rejection of the null hypothesigat paternal interactions are of equal
frequency for sons and daughters at the 1 and &étsleespectively.
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1.83 1.87 1.81 1.80
1.86 1.90 1.83 1.85

*% * *

1.76 1.76 1.75 1.80
1.73 1.70 1.76 171

1.54 1.45 1.58 1.62
1.58 1.46 1.63 1.70

0.97 0.86 1.02 1.10
1.08 0.98 1.13 1.17

*% *% *%

1.88 1.84 1.89 1.91
191 1.88 1.93 1.94

*% *% *

1.60 151 1.62 1.73
1.53 1.40 1.58 1.65

1.73 1.68 1.73 1.82
1.69 1.62 1.72 1.75

*% *% *% *

1.32 1.22 1.34 1.47
1.26 1.12 1.32 1.40
*% *% *% *
1.50 1.37 1.56 1.64
1.44 1.25 1.53 1.61

*% *% *%



Appendix D: Full estimation results

Table D1: OLS estimates of the impact of paterhédticare with selection controls:

Entry Assessment, boys (N = 1609)

Specifications:
Paternal childcare (1) (2) (3) (4) (5) (6)
B| 002 0.24 0.08 0.07 0.09 0.12
Year 1: [0.04] [0.45] [0.14] [0.12] [0.15] [0.23]
5-15 hours AB 0.22 0.10 0.04 0.06 0.10
[0.84] [0.58] [0.21] [0.40] [0.30]
B| -005 0.03 0.05 0.33 0.41 0.08
Year 1: [0.06] [0.04] [0.07] [0.44] [0.54] [0.11]
16+ hours AB 0.08 0.00 0.38 -0.36 -0.03
[0.22] [0.00] [1.20] [1.51] [0.06]
B| 062 0.67 0.65 0.84 0.64 0.85
Years 2&3: [1.13] [1.27] [1.17] [1.55] [1.21] [1.59]
5-15 hours AB -0.05 -0.03 0.22 -0.02 -0.23
[0.21] [0.21] [1.26] [0.13] [0.70]
B| -2.04 1.78 -1.86 11.99 1.94 1.74
Years 2&3: [2.66]"*  [2.35]* [2.53]*  [2.67]**  [2.60]**  [2.30**
16+ hours AB 0.26 0.18 0.05 0.09 0.30
[0.77] [0.88] [0.19] [0.47] [0.70]
Included controls A A B A C A, D A E A B’EC’ D,
Adj R? 0.049 0.172 0.105 0.117 0.093 0.234
F-test (1) 7.69% 7.40% 7.28%% 435w
F-test (2) 4.19% 2.02 2137 347
Notes

Each column relates to a separate regression.
Standard errors (not shown) derived from bootstvilp 200 repetitions. Absolute z-values in brackets
*x *%x and * indicate significance at the 1, 5d 10% levels respectively.
B = coefficient on paternal childcare dummy3 = change in coefficient compared with column (1).
F-test (1) is the joint test of the significancettod control group added singly to specification (1
F-test (2) is the joint test of the significancettod control group in specification (6).

Control groups (for details, see Section 6.2 arlldsa4 and 5):
Childcare history
Parental economic capital; mother’s social netwoekisnicity; family size

Father’'s mental and physical health; father’'s grirlattitudes and health-related behaviours
Mother’s mental and physical health; mother’s pirghlattitudes and health-related

oWy

behaviours

m

months
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Table D2: Estimates of the impact of paternal asle with selection controls:
Entry Assessment, girls (N = 1512)

Specifications:
Paternal childcare (1) (2) (3) (4) (5) (6)
B| 034 0.75 0.37 0.39 0.43 0.88
Year 1: [0.63] [1.34] [0.66] [0.72] [0.84] [1.54]
5-15 hours AB 0.42 0.04 0.05 0.10 0.54
[1.65]* [0.23] [0.34] [0.61] [1.61]
B| -0.26 0.23 0.06 051 0.23 0.15
Year 1: [0.32] [0.30] [0.08] [0.64] [0.29] [0.19]
+
16+ hours AB 0.03 0.20 -0.25 0.02 0.11
[0.09] [0.89] [0.93] [0.10] [0.24]
B| -0.19 0.22 0.13 0.10 0.04 -0.09
Years 283: [0.37] [0.46] [0.25] [0.18] [0.09] [0.18]
5-15 hours AB 0.03 0.06 0.09 0.15 0.10
[0.11] [0.42] [0.55] [0.92] [0.30]
B| 0.6 0.81 0.77 0.63 0.66 0.91
Years 283: [0.77] [1.43] [1.33] [1.09] [1.13] [1.61]
+
16+ hours AB 0.35 0.30 0.16 0.20 0.45
[1.15] [1.68]* [0.86] [0.98] [1.10]
Included controls A A B A C A D A E A B’EC’ D,
Adj R? 0.043 0.175 0.093 0.109 0.103 0.251
F-test (1) 8.21%+ 6.410 7.48%% 560
F-test (2) 4.75% 2.62% 339 4150

See notes to Table D1.
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Table D3: Estimates of the impact of paternal asleé with selection controls:
Behavioural difficulties, boys (N = 2964)

Specifications:
Paternal childcare (1) (2) (3) (4) (5) (6)
B| o088 1.04 0.90 0.99 0.71 0.87
Year 1: [1.87]* [2.31] [1.92]* [2.36] [1.60] [2.06]
5-15 hours AB 0.16 0.02 0.11 0.17 0.01
[1.15] 0.17] [0.61] [1.10] [0.04]
B| o048 0.61 0.49 0.31 0.66 0.51
Year 1: [0.80] [1.04] [0.81] [0.54] [1.12] [0.85]
+
16+ hours AB 0.13 0.01 0.17 0.19 0.03
[0.62] [0.09] [0.70] [1.01] [0.09]
B| -1.36 -1.50 1.28 -1.40 1.19 -1.30
Years 283: [3.43]%  [3.86["*  [3.29]"*  [3.82]"*  [2.99]**  [3.52[**
5-15 hours AB 0.14 0.08 -0.04 0.17 0.06
[1.03] [0.81] [0.24] [1.23] [0.28]
B| -0.27 0.48 0.27 -0.40 0.06 -0.09
Years 283: [0.50] [0.90] [0.50] [0.81] [0.12] [0.19]
+
16+ hours AB 0.21 0.00 0.13 0.20 0.17
[1.20] [0.02] [0.60] [1.13] [0.59]
Included controls A A B A C A D A E A B’EC’ D,
Adj R? 0.020 0.085 0.068 0.150 0.100 0.233
F-test (1) 6.80%+ 12.50%*  30.02%*  14.52%*
F-test (2) 3.37m 2.92% 14710 g.g3~

See notes to Table D1.
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Table D4: Estimates of the impact of paternal asleé with selection controls:
Behavioural difficulties, girls (N = 2834)

Specifications:
Paternal childcare (1) (2) (3) (4) (5) (6)
B| 077 0.93 0.78 0.74 0.89 0.92
Year 1: [1.64] [1.96]* [1.68]* [1.65]* [1.90]* [1.95]*
5-15 hours AB 0.16 0.01 -0.03 0.12 0.15
[1.04] [0.10] [0.17] [0.87] [0.54]
B| o011 0.23 0.06 0.11 0.04 0.14
Year 1: [0.19] [0.39] [0.10] [0.19] [0.07] [0.24]
+
16+ hours AB 0.34 -0.05 0.22 0.07 0.25
[1.55] [0.34] [0.88] [0.37] [0.73]
B| -055 0.72 -0.50 0.81 0.64 0.82
Years 283: [1.43] [1.90]* [1.28] [2.10/*  [1.66]* [2.10]
5-15 hours AB 0.17 0.05 -0.26 -0.09 0.27
[1.33] [0.53] [1.60] [0.81] [1.24]
B| -021 0.34 0.23 0.43 0.26 10.40
Years 283: [0.43] [0.70] [0.46] [0.93] [0.55] [0.86]
+
16+ hours AB 0.13 -0.02 0.22 -0.05 0.18
[0.72] [0.14] [1.06] [0.34] [0.66]
Included controls A A B A C A D A E A B’EC’ D,
Adj R? 0.016 0.090 0.059 0.150 0.080 0.231
F-test (1) 7,625 10.00%*  29.09%* 1153
F-test (2) 4.30% 2,66 12,920+ 8.10%

See notes to Table D1.
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Table D5: Comparison of the effects of paternahwither types of childcare, with

and without selection controls: Entry Assessmeoysi{N = 1609)

Childcare hours

Controls: A only

Controls: A, B, C, D, E

Father F‘?‘m"y’ Paid carer Father F‘?‘m"y’ Paid carer
friends friends
B 0.02 -0.84 -1.43 0.12 -0.68 -2.04
Year 1: [0.04] [1.16] [1.56] [0.23] [0.98] [2.31]
5-15 hours AB 0.10 0.15 0.62
[0.30] [0.34] [1.11]
B -0.05 -2.27 -0.72 -0.08 -2.28 -1.87
Year 1: [0.06]  [2.24]* [0.66] [0.11] [2.35]* [1.65]*
+
16+ hours AR 0.03 0.01 115
[0.06] [0.01] [1.55]
B -0.62 0.83 2.84 -0.85 0.78 0.96
Years 2&3: [1.13] [1.40]  [4.00]*** [1.59] [1.34] [1.35]
5-15 hours AR 0.23 0.05 -1.88
[0.70] [0.13] [3.49]%*
B -2.04 0.69 5.05 -1.74 0.57 2.38
Years 2&3: [2.66]**  [0.74]  [5.04]** [2.30] [0.64] [2.34]
16+ hours AR 0.30 0.12 267
[0.70] [0.24] [4.13]%
Adj R? 0.049 0.234
Notes

Left panel and right panel relate to a single regian each.

Standard errors (hot shown) derived from bootstvap 200 repetitions. Absolute z-values in brackets

*x +x and * indicate significance at the 1, 5d 10% levels respectively.

B = coefficient on childcare dummgp = change in coefficient compared with left panel
Control groups (for details, see Section 6.2 analds4 and 5):

Childcare history
Parental economic capital; mother’s social netwoekisnicity; family size
Father’'s mental and physical health; father’'s grizlattitudes and health-related behaviours
Mother’'s mental and physical health; mother’s pirghlattitudes and health-related

oowp

behaviours

m

months
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Table D6: Comparison of the effects of paternahwither types of childcare, with

and without selection controls: Entry Assessmeins (N = 1512)

Childcare hours

Controls: A only

Controls: A, B, C, D, E

Father F‘?‘m"y’ Paid carer Father F‘?‘m"y’ Paid carer
friends friends
B 0.34 -1.20 -0.18 0.88 -1.30 -1.09
Year 1: [0.63]  [L71]*  [0.17] [1.54] [1.90]* [1.10]
5-15 hours AB 0.54 0.11 0.92
[1.61] [0.26] [1.50]
B -0.26 0.79 1.43 -0.15 1.70 0.31
Year 1: [0.32] [0.99] [1.17] [0.19] [2.26]* [0.27]
+
16+ hours AR 0.11 0.91 1.12
[0.24] [1.81]* [1.53]
B -0.19 -0.22 1.57 -0.09 0.28 0.54
Years 2&3: [0.37] [0.34]  [1.88]* [0.18] [0.50] [0.68]
5-15 hours AR 0.10 0.50 -1.04
[0.30] [1.51] [2.13]*
B 0.46 -0.24 2.59 0.91 -0.49 1.16
Years 2&3: [0.77] [0.33]  [2.55]** [1.61] [0.69] [1.18]
16+ hours AR 0.45 0.24 -1.43
[1.10] [0.53] [2.20]*
Adj R? 0.043 0.251

See notes to Table D5
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Table D7: Comparison of the effects of paternahwither types of childcare, with

and without selection controls: Behavioural diffiees, boys (N = 2964)

Childcare hours

Controls: A only

Controls: A, B, C, D, E

Father F‘?‘m"y’ Paid carer Father F‘?‘m"y’ Paid carer
friends friends
B 0.88 -0.11 -1.12 0.87 0.08 -0.27
Year 1: [1.87]* [0.19] [1.37] [2.06]* [0.14] [0.34]
5-15 hours AB 0.01 0.19 0.85
[0.04] [0.53] [1.98]*
B 048 -0.26 -1.44 0.51 -0.06 -0.64
Year 1: [0.80] [0.42] [1.47] [0.85] [0.10] [0.62]
16+ hours AR 0.03 0.20 0.80
[0.09] [0.49] [1.53]
B -1.36 -0.17 -0.05 -1.30 -0.04 0.09
Years 2&3: [3.43]**  [0.33] [0.08] [3.52]%** [0.08] [0.15]
5-15 hours AR 0.06 0.13 0.15
[0.28] [0.48] [0.40]
B -0.27 1.15 -1.09 -0.09 0.88 -0.61
Years 2&3: [0.50] [1.64] [1.34] [0.19] [1.42] [0.80]
16+ hours AR 0.17 0.26 0.48
[0.59] [0.59] [1.08]
Adj R? 0.020 0.233

See notes to Table D5
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Table D8: Comparison of the effects of paternahwither types of childcare, with

and without selection controls: Behavioural diffiges, girls (N = 2834)

Childcare hours

Controls: A only

Controls: A, B, C,D, E

Father F‘?‘m"y’ Paid carer Father Fe_lmlly/ Paid carer
friends friends
B 077 0.04 0.42 0.92 0.04 0.95
Year 1. [L64]  [0.07]  [0.50] [1.95]* [0.07] [1.21]
5-15 hours AB 0.15 0.08 0.53
[0.54] [0.27] [1.22]
B 011 0.14 -1.01 0.14 0.11 0.08
Year 1: [0.19] [017]  [1.07] [0.24] [0.16] [0.08]
+
16+ hours AR 0.25 0.03 0.93
[0.73] [0.06] [1.96]*
B -055 0.83 0.60 0.82 0.64 0.16
Years 2&3: [1.43]  [164]  [0.98] [2.10]** [1.40] [0.28]
5-15 hours AR 0.27 0.19 0.75
[1.24] [0.68] [2.10]*
B 021 2.02 11.20 -0.40 1.96 0.00
Years 2&3: [0.43] [3.23]**  [1.54] [0.86] [3.25] [0.00]
16+ hours AR 0.18 10.06 1.20
[0.66] [0.17] [2.76]
Adj R? 0.016 0.231

See notes to Table D5.

147



Table D9: Estimates of the impact of paternal asle with potentially endogenous

controls: Entry Assessment, boys (N = 1609)

Specifications:
Paternal childcare (1) (2) (3) (4) (5) (6) (7)
B| 012 0.08 0.13 0.15 0.01 0.14 0.02
Year 1: [0.23] [0.15]  [0.24] [0.27] [0.01] [0.26] 03]
5-15 hours AB 0.04 0.01 0.02 0.12 0.02 0.14
[0.76]  [0.13] [0.16] [0.52] [0.07] [0.39]
B| -0.08 0.04 0.03 0.16 0.07 0.07 0.01
Year 1: [0.11] [0.06]  [0.05] [0.22] [0.09] [0.10] [01]
+
16+ hours AB 0.04 0.04 -0.09 0.01 0.01 0.09
[0.55]  [0.38] [0.42] [0.05] [0.03] [0.19]
B| 085 0.78 0.79 -0.66 0.87 058 0.33
Years 283: [1.50] [1.47]  [1.48] [1.22] [1.62] [1.16] [62]
5-15 hours AB 0.06 0.05 0.19 0.03 0.26 0.52
[0.96]  [0.75] [1.30] [0.12] [1.12] [1.43]
B| -174 174 -1.68 -1.60 1.87 171 1.63
Years 283: [2.30]%  [231]* [2.24]*  [2.00F  [2.44]* [2.22]*  [2.11]
+
16+ hours AB 0.00 0.05 0.14 0.13 0.03 0.11
001  [0.56] [0.79] [0.42] [0.10] [0.26]
Included controls F F, G F, H F, F,J F, K F ?I? |
Adj R? 0.234 0.236 0.241 0.242 0.283 0.334 0.380
F-test (1) 5.51 1.89 2.16 410 815w+
F-test (2) 5.96 2.93 2.15 2.16%  6.30"
Notes

Each column relates to a separate regression.
Standard errors (not shown) derived from bootstvilp 200 repetitions. Absolute z-values in brackets
*x *% and * indicate significance at the 1, .d 10% levels respectively.

B = coefficient on paternal childcare dummy3 = change in coefficient compared with column (1).

F-test (1) is the joint test of the significancettod control group added singly to specification (1
F-test (2) is the joint test of the significancettod control group in specification (7).
Control groups (for details, see Table ?):

ReTIom

Full selection controls (see Table X)
Household income
Parental relationship quality
Parental confidence and enjoyment

Parenting behaviours and the home environment

Child health, temperament and development betwBeanidl 30 months

148



Table D10: Estimates of the impact of paternalddaite with potentially endogenous

controls: Entry Assessment, girls (N = 1512)

Specifications:
Paternal childcare (1) (2) (5) (6) (3) (4) (7)
B| 088 0.83 0.85 1.04 1.08 0.67 0.90
Year 1: [1.54] [1.45]  [L1.48] [L76]  [1.83*  [1.20] 1.51]
5-15 hours AB -0.04 0.02 0.17 0.21 -0.20 0.02
[0.86] [0.38] [1.42] [1.13] [1.08] [0.07]
B| -0.15 0.12 0.25 0.16 0.13 0.18 0.14
Year 1. [0.19] [0.15  [0.31] [0.20] [0.16] [0.22] [07]
16+ hours AB 0.03 -0.10 -0.01 0.28 0.33 0.29
[0.45] [0.90] [0.05] [0.88] [1.13] [0.57]
B | -0.00 0.04 0.10 0.10 0.25 0.02 0.02
Years 2&3: [0.18] [007]  [0.19] [0.18] [0.50] [0.04] [05]
5-15 hours AB 0.06 0.00 0.00 0.16 0.11 0.07
[1.06] [0.03] [0.02] [0.67] [0.61] [0.21]
B | 091 0.92 0.95 0.96 0.54 0.63 0.50
Years 2&3: [1.61] [161]  [L67]* [1.58] [0.95] [1.11] [81]
+
16+ hours AB 0.00 0.03 0.04 0.37 0.28 0.41
[0.07] [0.45] [0.22] [1.23] [1.23] [0.93]
Included controls F F,G F,H F, I F,J F, K F, ?; g
Adj R? 0.251 0.253 0.255 0.259 0.295 0.323 0.372
F-test (1) 4.36 2.00 1.65 3.927* 5 5gee
F-test (2) 2.90 252 1.34 2.86%* 5.30%

See notes to Table D9
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Table D11: Estimates of the impact of paternalddate with potentially endogenous

controls: Behavioural problems, boys (N = 2964)

Specifications:
Paternal childcare (1) (2) (5) (6) (3) (4) (7)
B| 087 0.86 0.88 0.84 0.88 0.60 0.61
Year 1: [2.06]*  [2.05]*  [2.11}* [L.99]*  [2.10]*  [L54] [1.50]
5-15 hours AB 0.01 0.01 -0.02 0.02 0.27 -0.26
[0.32] [0.24] [0.17] [0.13] [1.37] [0.99]
B| o051 0.49 0.55 0.89 0.38 0.08 0.25
Year 1: [0.85] [0.82] [0.92] [1.47] [0.64] [0.14] [02]
+
16+ hours AB -0.02 0.04 0.38 0.13 0.43 0.25
[0.46] [0.54]  [L99]*  [0.79]  [L.80[* [0.75]
B| -1.30 135 1.23 1.03 1.20 1.05 0.82
Years 283: [3.521  [3.63[**  [3.38]** [2.71*  [3.12]** [2.86]"*  [2.09]*
5-15 hours AB -0.05 0.06 0.27 0.10 0.25 0.47
[1.51] [1.35]  [L96]*  [0.74] [1.48] [1.94]*
B| -0.09 0.16 0.07 0.18 0.20 0.38 0.45
Years 283: [0.19] [0.33] [0.14] [0.36] [0.40] [0.79] [90]
+
16+ hours AB -0.07 0.03 0.28 0.30 0.47 0.55
[1.61] [0.38]  [L67]* [1.59]  [2.32]* [1.82]*
Included controls F F, G F, H F, | F,J F, K FI 33::
Adj R? 0.233 0.235 0.240 0.279 0.258 0.348 0.389
F-test (1) 3.91 5.80%% 2343  430%% 20,33
F-test (2) 5.21 252  12.80%* 2457 1528

See notes to Table D9
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Table D12: Estimates of the impact of paternalddate with potentially endogenous
controls: Behavioural problems, qgirls (N = 2834)

Specifications:
Paternal childcare (1) (2) (3) (4) (5) (6) (7)
B| 092 0.91 0.89 0.96 0.88 0.56 0.52
Year 1: [1.95* [1.93]*  [L86]*  [2.17]*  [L.83FF  [L.31] [1.25]
5-15 hours AB -0.01 0.03 0.04 -0.04 0.36 0.40
[0.48] [0.79] [0.32] [0.40]  [2.06]*  [L.65]*
B| 014 0.17 0.15 0.22 0.00 0.10 0.07
Year 1: [0.24] [0.29] [0.26] [0.39] [0.00] [0.18] [02]
16+ hours AB -0.03 0.01 0.08 0.14 0.04 0.21
[0.70] [0.15] [0.48] [0.87] [0.20] [0.64]
B| 082 0.83 0.73 0.58 0.71 0.72 0.46
Years 2&3: [2.10p*  [2.14]*  [L86]*  [1.54] [L.78]  [L.93]* [1.25]
5-15 hours AB 0.01 0.09 0.24 0.12 0.10 0.36
[0.43] [1.63]  [2.06]*  [0.98] [0.65] [1.66]*
B| -040 0.36 0.37 0.10 0.16 0.32 0.01
Years 2&3: [0.86] [0.79] [0.79] [0.23] [0.33] [0.73] 03]
16+ hours AB 0.03 0.03 0.29 0.24 0.08 0.38
[0.84] [0.49]  [L.95]* [1.52] [0.39] [1.30]
Included controls F F, G F,H F, I F,J F, K F, ?; g
Adj R? 0.231 0.232 0.236 0.272 0.256 0.329
F-test (1) 3.86 5457+  18.08*  3.887*  16.05%*
F-test (2) 1.69 204  11.13%* 304 1317+

See notes to Table D9
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