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We analyse the relationship between early maternal employment and child emotional and behavioural outcomes in early childhood and adolescence. Using rich data from a cohort of children born in the UK in the early 1990s, we find little evidence of a strong statistical relationship between early maternal employment and any of the emotional outcomes. However, there is some evidence that children whose mother is in full-time employment at the 18 th month have worse behavioural outcomes at ages 4, 7, and 12. We suggest that these largely insignificant results may in part be explained by mothers who return to full-time work earlier being able to compensate their children: we highlight the role of fathers' time investment and alternative childcare arrangements in this respect.

Introduction

The majority of the female labour force in the UK, which accounts for almost half of the total workforce, is now comprised of working-mothers (ONS, 2013). This makes the difficult decision of whether a mother should return to work during the first years of her child's life an important social as well as individual issue.

The existing research in this area has primarily focused on early maternal employment and child cognitive development: far less attention has been paid to child emotional and behavioural development in this respect, both of which have been shown to be empirically important predictors of later academic success and adult life satisfaction [START_REF] Heckman | The importance of noncognitive skills: Lessons from the GED testing program[END_REF][START_REF] Heckman | The effects of cognitive and noncognitive abilities on labour market outcomes and social behaviour[END_REF][START_REF] Layard | What predicts a successful life? A life-course model of well-being[END_REF]. The scarce empirical evidence here is due in part to the lack of datasets containing information on both mothers' work and children's emotional and behavioural (as well as cognitive) outcomes. Yet, establishing whether mothers who return to work when their children are young put their children's emotional and behavioural development at risk is central for policymakers interested in childcare and household labour supply.

We here provide new evidence on the relationships between early maternal labour supply and children's emotional and behavioural outcomes. To do so, we use very rich data from the Avon Longitudinal Study of Parents and Children (ALSPAC) cohort. This data allows us to track the link between early maternal employment and a battery of outcomes, including children's moods and feelings, behavioural problems and disorders, and depression and anxiety, measured between ages of four and eighteen. We follow closely the empirical strategy in [START_REF] Gregg | The effects of a mother's return to work decision on child development in the UK[END_REF], and estimate regression models that remove as far as possible the influence of confounding factors that are correlated with early maternal labour-supply decisions and independently affect child emotional and behavioural development, which could lead to potentially biased estimates.

Our estimated correlations between maternal full-time employment in the first 18 months of their child's life and subsequent child emotional and behavioural outcomes at different ages are largely statistically insignificantly, holding a rich set of potentially confounding covariates constant. These substantive results do not vary significantly by maternal education, lone-parent status, family-care arrangements or maternal mental health, suggesting that mothers' return to work fairly soon after birth is not significantly detrimental to their children's emotional and behavioural development.

The remainder of the paper is organised as follows. Section 2 reviews the existing literature. Section 3 then presents the data we use, and Section 4 our empirical strategy. The results appear in Section 5. Last, Section 6 concludes.

Previous literature on maternal labour supply on child development

In Becker's model of the household production function [START_REF] Becker | A Treatise on the Family[END_REF]; see also, [START_REF] Becker | Human capital and the rise and fall of families[END_REF], a mother's decision to return to work after birth involves a trade-off between the benefits from market work via family income and the costs of spending time away from her child in terms of the latter's human-capital accumulation. Holding family income constant, maternal labour supply is then hypothesised to slow down children's cognitive development by reducing the time mothers spend in enriching the home environment. In addition, the children of women who return to work early may miss out on significant breastfeeding time [START_REF] Lindberg | Women's decisions about breastfeeding and maternal employment[END_REF][START_REF] Roe | Is there competition between breast-feeding and maternal employment[END_REF], with breastfeeding having been shown to be associated with better health outcomes for children [START_REF] Cunningham | Breastfeeding and health in the 1980s: a global epidemiological review[END_REF][START_REF] Fitzsimons | Food for thought? Breastfeeding and child development[END_REF]. Following Becker's theory, much of the empirical work -mostly on American data -has focused on the relationship between maternal employment and child cognitive development. The results here are mixed, ranging from a negative impact on early child cognitive outcomes (e.g., [START_REF] Desai | Mother or market? Effects of maternal employment on cognitive development of four year old children[END_REF][START_REF] Baydar | Effects of maternal employment and child care arrangements in infancy on pre-schoolers[END_REF]Belsky & Eggebeen, 1992;[START_REF] Brooks-Gunn | Maternal employment and child cognitive outcomes in the first three years of life: the NICHD study of early childcare[END_REF][START_REF] Waldfogel | The effects of early maternal employment on child cognitive development[END_REF][START_REF] Baker | Universal child care, maternal labour supply, and family well-being[END_REF][START_REF] Bernal | The effect of maternal employment and child care on children's cognitive development[END_REF][START_REF] Herbst | Childcare subsidies and child development[END_REF], to a negligible or zero effect [START_REF] Blau | Maternal labour supply and children's cognitive development[END_REF][START_REF] Gregg | The effects of a mother's return to work decision on child development in the UK[END_REF][START_REF] Harvey | Short-term and long-term effects of early parental employment on children of the National Longitudinal Survey of Youth[END_REF][START_REF] Baker | Evidence from maternity leave expansions of the impact of maternal care on early child development[END_REF], or even a positive relationship [START_REF] Vandell | Effects of early and recent maternal employment on children from low-income families[END_REF][START_REF] Duniflon | The effect of maternal employment on children's academic performance[END_REF]. The relevant estimated coefficients also vary in size, sign and significance within a number of contributions according to the timing of the return to employment, the intensity of employment, and parental characteristics such as household income, family type and parental education.

One example of this diversity comes from the National Longitudinal Survey of Youth (NLSY). [START_REF] Han | The effects of maternal employment on later cognitive and behavioural outcomes[END_REF] and [START_REF] Waldfogel | The effects of early maternal employment on child cognitive development[END_REF] adopt a similar empirical approach and find that, although maternal employment in the first year of a child's life has a negative impact on child cognitive outcomes, employment in the second and third years actually attracts a positive estimated coefficient (although the effect sizes are smaller than those in the first year). [START_REF] Ruhm | Parental employment and child cognitive development[END_REF] includes a far more extensive set of control variables in his analysis of NLSY data. He also finds a negative and statistically significant early maternal employment effect on cognitive ability. However, this modest adverse effect is only observed for children aged 3 or 4, not for those aged 5 or 6. Other work has also suggested that any negative effect is concentrated amongst younger children [START_REF] Joshi | Maternal employment and child outcomes[END_REF][START_REF] Bernal | The effect of maternal employment and child care on children's cognitive development[END_REF][START_REF] Bernal | Quasi-structural estimation of a model of child care choices and child cognitive ability production[END_REF]Liu et al., 2010).

Employment intensity also matters. [START_REF] Ruhm | Parental employment and child cognitive development[END_REF] Regarding parental characteristics, in [START_REF] Ruhm | Maternal employment and adolescent development[END_REF] maternal labour supply only harms children from "advantaged" families, whereas "disadvantaged" children on the contrary benefit from their mothers working a limited number of hours.

However, in the British Household Panel Survey (BHPS) data analysed by [START_REF] Ermisch | The effect of parental employment on child schooling[END_REF], maternal labour supply when the child was aged 0-5 reduces the probability of the child achieving an A-level qualification or higher, with this adverse effect being much stronger for children of less-educated mothers. In addition, previous work has consistently found that the negative effects of early maternal employment are statistically robust only for the children of two-parent families and not for lone parents (see, for example, [START_REF] Harvey | Short-term and long-term effects of early parental employment on children of the National Longitudinal Survey of Youth[END_REF][START_REF] Brooks-Gunn | Maternal employment and child cognitive outcomes in the first three years of life: the NICHD study of early childcare[END_REF][START_REF] Ruhm | Parental employment and child cognitive development[END_REF]. One interpretation is that either the positive effects of single mothers' earnings outweigh the negative effects of non-maternal childcare on child cognitive development, and/or children of single mothers have better access to other sources of childcare compared to those in two-parent families.

Paul Gregg and colleagues (2005) were among the first to use the ALSPAC cohort (which we analyse here) to consider the effects of early maternal employment on child cognitive outcomes in the UK. In the early waves of the ALSPAC data, they find no systematic relationship between early maternal employment and national child test scores up to age 8. They do, however, uncover a small negative effect on (the principal component of) an ALSPAC-administered literacy test at age 7, particularly for the children of more-educated and married mothers.

While there is then a fair amount of work mother's work and child cognitive outcomes, far less is known about the implications for child emotional and behavioural development. An early exception is the work by [START_REF] Belsky | Early and extensive maternal employment/child care and 4-6 year olds socioemotional development: children of the National Longitudinal Survey of Youth[END_REF]. Using the NLSY, they find some evidence that children whose mothers were employed full-time during the child's first or second year were significantly less compliant to parents -e.g. did not eat food that was given to them, complained about going to bed, and/or did not turn off the TV when told to by parents -than were those whose mothers were not employed full-time during these early years. [START_REF] Cooksey | Does mothers' employment affect children's development? Evidence from the children of the British 1970 birth cohort and the American NLSY79[END_REF] appeal to two different datasets -the 1970 British Cohort Study (BCS70) and the NLSY -to reveal evidence of a modest relationship between early maternal employment and internalised behavioural problems (e.g. emotional problems and peer relations). Richardson et al. (1993) find a positive link between the lack of adult supervision after school due to employment and the probability of adolescents engaging in risky behaviours (such as substance abuse) and low mood/depression. Similarly, [START_REF] Berger | Maternity leave, early maternal employment and child health and development in the US[END_REF] estimate propensity-score matching models using the NLSY and find early maternal employment to be associated with more child externalising behaviour problems. Using the Millennium Cohort Study (MCS), [START_REF] Mcmunn | Maternal employment and child socio-emotional behaviour in the UK: longitudinal evidence from the UK Millennium Cohort Study[END_REF] find no evidence that early maternal employment affects the total strengths and difficulties (SDQ) score reported by parents, which measures child emotional and behavioural issues. Last, Powdthavee and Vernoit (2013) consider the older children sampled in the youth section of the BHPS, and find that maternal employment during adolescence has a temporary positive effect on the self-rated happiness of children aged 11-15. Overall, it is probably fair to say that the current literature is small, and we do not yet fully understand the relationship between early maternal employment and child behavioural and emotional development. We will here contribute to this literature with a systematic analysis of ALSPAC data.

Data

The Avon Cohort study

ALSPAC 1 is a near-census English birth-cohort survey designed to study the effect of environmental, genetic, and socio-economic influences on health and development outcomes of children. ALSPAC recruited pregnant women residing in the Avon area with expected delivery dates between April 1, 1991, andDecember 31, 1992. A total of 14,541 pregnancies (80-90% of all pregnancies in the catchment area) resulted in a sample of 13,971 children at age 12 months. The data contains high-frequency reported measures of cognitive and socio-emotional skills in infancy, as well as a very rich set of parental investment measures and parental characteristics collected from the prenatal period onward. At the ages of 7, 8, and 9 years, the ALSPAC cohort underwent physical, psychometric and psychological tests administered in a clinical setting. Administrative data from the National Pupil Database has been matched to the ALSPAC children, containing school identifiers and the results of national Key Stage school tests for all children attending public schools in the four Local Educational Authorities 2 that cover the Avon area.

As with any large cohort survey, there is attrition in the later waves: we will discuss the way in which we deal with this in sub-section 3.4. 3 Moreover, the participating mothers and children (who start responding to the SMFQ questionnaire from the age of 11) did not always answer all of the questions at all of the survey waves, so that the sample size varies across the different regression equations. We address this issue using mean imputation (with dummy variables) when there are missing values for our covariates in order to maintain the sample size. Note that the majority of ALSPAC participants in are white. Given the catchment area and the effect of subsequent attrition, the ALSPAC sample is over-representative of higher socio-economic status groups, as compared to the national population [START_REF] Boyd | Cohort profile: the 'children of the 90s'-the index offspring of the Avon Longitudinal Study of Parents and Children[END_REF].

Measures of child emotional and behavioural outcomes.

1 The ALSPAC website contains details of all the data that is available through a fully searchable data dictionary (http://www.bris.ac.uk/alspac/researchers/data-access/data-dictionary/). Ethical approval for the study was obtained from the ALSPAC Ethics and Law Committee and the Local Research Ethics Committees. 2 These Local Educational Authorities are Bristol, South Gloucestershire, North Somerset, and Bath and North East Somerset. 3 See [START_REF] Gregg | The effects of a mother's return to work decision on child development in the UK[END_REF] for a summary of sample attrition in ALSPAC and the labour-market characteristics of the mothers in the sample.

Our main measures of child emotional and behavioural outcomes at various ages come from the Short Mood and Feelings Questionnaire (SMFQ) and the Strength and Difficulties Questionnaire (SDQ).

The SMFQ is designed to assess depressive symptoms [START_REF] Angold | Development of a short questionnaire for use in epidemiological studies of depression in children and adolescents[END_REF], and was completed by ALSPAC child respondents at research clinics at ages 11 and 13 years and via postal questionnaire at ages 17 and 18. A similar version of SMFQ was also completed by parents/caregivers regarding their children when the child was aged 9, 11, 13 and 16. The internal construct validity of a single continuum of severity of depressive symptoms has been confirmed in a UK community sample in which the items were subjected to unidimensional item-response modelling after simply binary recoding [START_REF] Sharp | The Short Mood and Feelings Questionnaire (SMFQ): a unidimensional item response theory and categorical data factor analysis of self-reported ratings from a community sample of 7through 11-year-old children[END_REF].

The SDQ consists of five wellbeing subscales covering emotional problems, peer problems, behavioural problems, hyperactivity and pro-social behaviour (see [START_REF] Goodman | The Strengths and Difficulties Questionnaire: A Research Note[END_REF]. These include, for example, questions about the child's temper tantrums, obedience, whether the child is helpful if someone is hurt/upset/feeling ill, often lies or cheats, fights with other children, and is easily distracted. [START_REF] Goodman | When to use broader internalising and externalising subscales instead of the hypothesised five subscales on the Strengths and Difficulties Questionnaire (SDQ): data from British parents, teachers and children[END_REF] show that in low-risk samples such as the ALSPAC these five fine subscales may not measure distinct aspects of child outcomes, and as a result advocate for the use of two broader measures of "internalising behaviour" (here the sum of the emotional and peer subscales) and "externalising behaviour" (the sum of child conduct problems and hyperactivity). Our main regressions include these two broad scales as the dependent variables, with the results from the finer sub-scales appearing in an appendix.

In our analysis, both SMFQ and SDQ scores are (1) inverted so that the higher is the score the better is the emotional or behavioural outcome, and (2) standardized so that their mean is 0 and standard deviation 1.

Maternal employment

Information on the mother's return to work comes from questions asked of mothers at child ages of 8 weeks, 18 months and 33 months regarding whether they have returned to work yet and, if so, at what month they returned. Mothers also supply information on their usual hours of work at 18 and 33 months. 4We use this information to create dummy variables for whether the mother first returned to work (i) between 0-6 months, (ii) between 7-12 months, and (iii) between 13-18 months. The omitted category here is then mothers who returned to work after the 18 th month or never returned at all. We incorporate the information on working hours in a second set of dummies reflecting whether the mother was employed (i) part-time or (ii) full-time at the 18 th month. See Appendix Table A1 for the descriptive statistics of the ALSPAC sample, Appendix Table A2 for the description of the employment and control variables used in the analysis, and Appendix Table A3 for the description of the outcome variables, i.e. SMFQ, Internalising, and Externalising Behaviours.

Accounting for sample attrition

Survey-completion rates -and the probability that researchers can retain participants in a study -likely depend on participants' pre-natal characteristics. One hypothesis in this respect is that mothers from low socio-economic backgrounds are more likely to attrit in the next period. If this were the case we would have non-random attrition of non-employed mothers in subsequent waves if low-SES mothers were also less likely to return to work following birth.

We consider selective attrition by maternal pre-natal characteristics by estimating probit regressions on the probability of dropping out of the ALSPAC sample at different ages. This attrition equation (attrit = 1 versus non-attrit = 0) is estimated as a function of a set of pre-natal characteristics, 𝑧 𝑖0 . These are mother's education, age at child's birth, ethnicity, mental health, child gender, whether the mother reported experiencing financial difficulty during pregnancy, whether she was married, and whether she worked at all during her pregnancy. This method thus relies on 'selection on observables' and treats attrition as ignorable non-response, conditional on 𝑧 𝑖0 (Fitzgerald et al., 1998;[START_REF] Wooldridge | Inverse probability weighted M-estimators for sample selection, attrition, and stratification[END_REF]. We estimate attrition probits at each ALSPAC wave, using the full sample of mothers whose pre-natal characteristics, 𝑧 𝑖0 , are observed. We use the results of the probit model to calculate the inverse probability weightings (IPW), 1 1 -𝑝̂𝑖 𝑡 ⁄ , which are then used to weight the observations in the regressions. The IPW re-weighting assigns greater weight to individuals who have similar pre-natal characteristics to those who are subsequently more likely to attrit in the study.

Identification issues and empirical strategy

Main regression equation

Previous attempts to estimate the effect of early maternal employment on child outcomes relied on sibling fixed-effects models to control for time-invariant maternal factors that may be correlated with both mother's labour supply and child outcomes (e.g., [START_REF] Waldfogel | The effects of early maternal employment on child cognitive development[END_REF][START_REF] Anderson | Maternal employment and overweight children[END_REF][START_REF] James-Burdumy | The effect of maternal labour force participation on child development[END_REF][START_REF] Ermisch | The effect of parental employment on child schooling[END_REF]. The identifying assumption here is that the mother's decision to go back to work is independent of any shock to child cognitive and non-cognitive outcomes when 'ability' differences among the children drive this shock [START_REF] Ermisch | The effect of parental employment on child schooling[END_REF]. One potential pitfall of the sibling fixed-effects model is then that it may underestimate the costs of early maternal employment if unobserved differences across children, such as underlying health or behavioural problems, are behind the variation in early maternal labour supply (e.g., [START_REF] Powers | Children's Health and Maternal Work Activity Estimates under Alternative Disability Definitions[END_REF][START_REF] Ruhm | Maternal employment and adolescent development[END_REF].

James-Burdumy ( 2005) and [START_REF] Ermisch | The effect of parental employment on child schooling[END_REF] are two notable contributions that combine instrumental variables with the sibling fixed-effects model to account for shocks that may be related to early maternal employment. Both use the regional employment rate as an instrument for early maternal employment, with mixed results. The regional and time variation in UK female unemployment rates in [START_REF] Ermisch | The effect of parental employment on child schooling[END_REF] produces instruments that are strong enough to identify the effect of early maternal employment on the child's probability of achieving an A-level; this turns out to be similar in size to that found in the fixedeffects model. However, the instrument in James-Burdumy ( 2005 Given the data limitations regarding siblings, as well as little variation in the regional unemployment rate as an instrument, 5 [START_REF] Gregg | The effects of a mother's return to work decision on child development in the UK[END_REF] rely mostly on the richness of the ALSPAC dataset to identify the effect of maternal employment on child cognitive outcomes. They introduce proxy variables for mothers' unobserved ability in the labour market and in home production into their regressions to reduce as far as possible the conditional correlation between maternal labour supply and the unobserved effect.

We adopt a similar empirical strategy, and estimate the following regression equation:

𝐶 𝑖𝑡 = 𝛼 + 𝛽 𝑡-𝑗 𝑅𝑒𝑡𝑢𝑟𝑛 𝑖𝑡-𝑗 + 𝛾𝑋 𝑖 + 𝑄 𝑖 𝐿 + 𝑄 𝑖 𝐻 + 𝜀 𝑖𝑡 , (1) 
where 𝐶 𝑖𝑡 indicates child i's outcome (i.e., SMFQ or SDQ) measured at a time t after the 34th month since birth, 𝑅𝑒𝑡𝑢𝑟𝑛 𝑖𝑡-𝑗 is a set of dummy variables for maternal return to work in the early 𝑡 -𝑗 period of the child's life, 𝑋 𝑖 is a vector of characteristics of the child, mother and household, 𝑄 𝑖 𝐿 are the proxy variables for the mother's labour-market ability, measured prior to childbirth, and 𝑄 𝑖 𝐻 those for the mother's ability in home production (child-rearing). These latter proxy variables allow us to capture the comparative advantage of the mother in both the labour market and parenting, as well as her attitudes in general and towards parenting in particular.

As discussed above, we estimate separate equations for two different definitions of 𝑅𝑒𝑡𝑢𝑟𝑛 𝑖𝑡-𝑗 . The first shows when the mother first returned to work (i) between 0-6 months, (ii) between 7-12 months, and (iii) between 13-18 months. The second indicates whether the mother was employed part-time or full-time at the 18 th month.

In both cases, the omitted category is mothers who returned to work after the 18 th month or never returned at all. The coefficient 𝛽 𝑡-𝑗 is our estimate of the impact of early maternal employment on child's emotional and behavioural outcomes.

However, the estimated value of 𝛽 𝑡-𝑗 will be biased if there is a correlation between omitted variables that are not captured by our proxy variables, 𝑄 𝑖 𝐿 and 𝑄 𝑖 𝐻 , and the unobserved characteristics that simultaneously influence both 𝐶 𝑖𝑡 and 𝑅𝑒𝑡𝑢𝑟𝑛 𝑖𝑡-𝑗 . As in [START_REF] Gregg | The effects of a mother's return to work decision on child development in the UK[END_REF], we cannot use sibling fixed effects as we have 5 The ALSPAC data is confined to the Avon area of the UK only.

very few sibling pairs, and there is not enough geographic variability for us to use the labour market as an instrument for mother's return to work. Nevertheless, the ALSPAC data is rich, and we control for a variety of variables to help us to capture as much residual heterogeneity as possible. In detail, our regressions control for the following groups of proxy variables. Event score -i.e., a sum of life events at 18 th week gestation, including, for example, partner died since pregnancy, moving home, partner was ill during pregnancy, etc. 6

Testing for the heterogeneous effects of early maternal employment

As in [START_REF] Gregg | The effects of a mother's return to work decision on child development in the UK[END_REF], we also explore whether the size and significance of the early maternal employment coefficients vary by maternal education, lone-parent status, and family-care arrangements. We in addition look for an interaction effect between early maternal employment and maternal mental health (measured at the 8 th month) to see whether outcomes are better for children when mothers with worse mental health return to work early.

We estimate separately the following four equations: 

𝐶 𝑖𝑡 =
Here 𝑀𝐸𝑑𝑢 𝑖 is a dummy for mother's highest educational attainment being at least at high-school level (i.e. A-level qualifications) and 𝐿𝑜𝑛𝑒 𝑖 a dummy for the mother not living with her partner when the child was 8 months old. The three childcarearrangement dummies in 𝐶𝑎𝑟𝑒 𝑖 are for the household using (i) centre-based childcare for at least 5 hours a week, (ii) unpaid childcare by relatives for 20 hours or more, and

(iii) paid childcare for 20 hours or more. Last, maternal mental health 𝑀𝐻𝑒𝑎𝑙𝑡ℎ 𝑖 is represented by the inverse CCEI measured in the 8 th month. For space reasons, the 6 We here follow the advice in [START_REF] Harvey | Short-term and long-term effects of early parental employment on children of the National Longitudinal Survey of Youth[END_REF] that variables that are themselves affected by maternal employment and then in turn affect children should not be controlled for when estimating the impact of maternal employment.

As such, we do not include household income as a control in our estimations.

interaction regressions only concern the dummy variables for the mother being employed part-time at the 18 th month or full-time at the 18 th month.

All of our regression equations are estimated using Ordinary Least Squares (OLS) with robust (unclustered) standard errors.

Results

Table 1 shows the estimated correlation between early maternal employment and both child-and carer-reported SMFQ at different ages. Panel A refers to return to work at different times in the first 18 months, while panel B distinguishes part-time from fulltime work at month 18. All regressions include the demographic characteristics, and maternal ability and maternal attitude proxies discussed in Section 3 above. Robust standard errors are reported, and the probability weight in the regression is the IPW at each age.

Looking across columns, we can see that most of the estimated associations between early maternal employment and child emotional outcomes at different ages are insignificant. There is however some evidence that mothers' early return to work, between 0-6 months, is associated with lower self-reported SMFQ scores at ages 13 and 18. In panel B, there is no consistent effect of full-time versus part-time early maternal employment on child outcomes.

Table 2 shows the analogous results for carer-reported SDQ. Mothers' return to employment between the 13 th and 18 th months is positively correlated with carerreported internalising behaviours at ages 7 and 16. On the other hand, in panel B fulltime employment at the 18 th month seems to increase carer-reported child behavioural problems at ages 4, 7, and 12. Overall, similar to Table 1, most of the estimated coefficients on mothers' employment are insignificant here.

We also estimate SDQ regressions on each of the five SDQ areas discussed in Section 3.2, including pro-social SDQ, which appears in neither the Internalising nor the Externalising behavioural indices. These results appear in Appendix Table A4.

Children whose mother is in full-time employment at the 18 th month have worse carer-reported conduct and hyperactivity scores at ages 4, 7, and 12 years: this is consistent with the results in Table 2. There is thus some evidence that mother's early return to full-time employment in the first few years has an effect on the child's behavioural -but not emotional -problems. 7

Table 3 shows the results for carer-reported SMFQ at 9, self-reported SMFQ at 18, and carer-reported internalising and externalising behaviours at ages 4, 7, 12 and 16 by gender. Most of the mothers' work coefficients continue to be insignificant, but as in Table 2 mothers' full-time employment at the 18 th month is associated with lower externalising behaviours at age 7 for both boys and girls.

Table 4 moves on to the interactions and tests whether the effect of mothers'

part-time and full-time employment at the 18 th month on child behavioural and emotional problems is moderated by mothers' education. All of the interaction coefficients here turn out to be insignificant. This finding is then not consistent with [START_REF] Ermisch | The effect of parental employment on child schooling[END_REF], who suggest that the adverse effect of maternal employment on child cognitive outcomes is larger for children with less-educated mothers.

The analogous results with a dummy for lone-parent status appear in Table 5.

We continue to find a negative significant correlation between full-time employment at the 18 th month and externalising behaviours at ages 4 and 7, but there is little evidence here that mothers' work is systematically more or less harmful for singleparent children. Out of the 20 estimated interaction coefficients, 15 are insignificant.

It is nevertheless perhaps worth noting that the three positive interactions here all refer to part-time employment at the 18 th month.

Table 6 considers heterogeneity by type of childcare arrangement. There is a negative main effect of full-time employment at the 18 th month on externalising behaviours at ages 4, 7 and 12. There is equally evidence that the use of centre-based childcare for at least 5 hours a week leads to lower externalising behaviours at ages 4, 7, and 16. However, the interaction terms show that the use of centre-based childcare for mothers who work full-time almost completely offsets the negative effect of both mothers' employment and this type of childcare. For example, for externalising behaviours at age 7, the main effect of mothers' full-time employment is -0.293 and the main effect of centre-based childcare is -0.395, but the interaction term between the two attracts a positive estimated coefficient of 0.500. The sum of these three is statistically zero. As such, a child with a full-time working mother at 18 months who goes to a childcare centre has the same externalising SDQ score at age 7 as a child whose mother does not work full-time at 18 months and who does not go to a childcare centre.

Last, Table 7 considers interactions with maternal mental health, as measured by the inverted CCEI index when the child is 8 months old. We might imagine here that any negative impacts of full-time maternal employment on child emotional and behavioural outcomes may be smaller for mothers with worse mental health. The main effect of maternal mental health is positive and statistically significant across all columns of Table 7, as might be expected. However, none of the interaction coefficients are significant: maternal mental health does not moderate the effect or maternal employment.

With a few exceptions for some of the early behavioural outcome regressions, we then conclude that there is little evidence that mothers' work matters for child emotional and behavioural outcomes. One reading is that mothers' return to employment itself depends on child initial emotional and behavioural outcomes.

Mothers may be less likely to return to full-time employment if there are early indications of child emotional and/or behavioural problems. Reverse causality could then explain why many of our estimated relationships above are insignificant.8 

Another potential explanation is that the children of mothers who return to full-time work early receive compensating inputs from some other source to ensure their continued development. For example, Table 8 reveals that while full-time employed mothers spend significantly less time playing, caring, and cognitively stimulating their children, there is evidence of a counterbalancing effect from the child's father, who increases his time inputs in the right-hand panel of Table 8. For example, in the last line the coefficient on full-time maternal employment at the 18 th month for maternal cognitive stimulation is -0.220 with a standard error of 0.039, the analogous coefficient for the father is 0.173 with a standard error of 0.039. In addition, Table 9 shows that early maternal return to work or mothers' full-time work when the child is 18 months old is associated with the child spending more hours per week in other kinds of childcare.9 

Concluding remarks

We have here considered the relationship between maternal employment and child emotional and behavioural outcomes at different child ages in the UK. Using ALSPAC data, we estimate regressions that control for underlying heterogeneity, including proxy variables for maternal ability in the labour market prior to pregnancy and maternal attitudes towards child rearing, which could potentially affect mothers' return to work when the child is still young.

We find that almost all of the estimated coefficients on early maternal employment are insignificant. However, there is some evidence to suggest that early full-time maternal employment predicts child behavioural problems (proxy by externalising behaviours) at ages 4, 7, and 12. We find no evidence that the relationship between mothers' work and child emotional and behavioural outcomes is moderated by maternal education, lone-parent status, childcare arrangements or mother's mental health at the 8 th month.

The overall impression here is that it makes little difference to child emotional and behavioural development whether the mother returns to work early, later, or not at all. Our final analyses in Tables 8 and9 suggest that these largely insignificant results may reflect compensation in child development from sources other than the mother.

In particular, the children of mothers who return to work early receive significantly more childcare from both commercial providers and from the family, and more cognitive stimulation from their fathers. As such, children whose mothers return to work early but are not able to arrange sufficient childcare or do not have a supportive partner may indeed fare worse in terms of their future emotional and behavioural outcomes. It is tempting to read this in terms of voluntary versus involuntary return to work. A systematic analysis would then require a persuasive instrumental variable for early maternal work in our kinds of child-outcome regressions, and we suspect that future research will have to return to this issue. The Short Mood and Feeling Questionnaire (SMFQ) is a measure of depressive symptoms and mood disorder in children. The scale is inverted so that higher scores represent better emotional well-being. All regressions control for mother's age at the start of pregnancy, mother's highest level of education attainment, the child's ethnicity, the number of siblings of different ages (0-15 years, and 16-18 years) at the time of birth, child's gender, child's birth weight, a dummy for whether the child was admitted to a special care unit at birth, father's highest level of education attainment, father's social class, father's employment status at 21 months, father's pre-birth occupation, parents' homeownership status at 8 months, whether the parents experienced financial difficulties during pregnancy, a dummy for whether the mother worked during pregnancy, hours worked at last pre-birth job, maternal pre-birth occupation, maternal social networks score, maternal social support score, grandmother's educational attainment, and mother's pre-birth body mass index (BMI), the Crown-Crisp Experiential Index (CCEI) used to capture maternal anxiety and depression during the 1 st trimester, maternal locus of control -i.e. the extent to which mothers believe that their actions can influence their future outcomes -measured during the 2 nd trimester, a dummy for whether the mother smoked during pregnancy, mother's childhood happiness score, and the presence of the mother's mother in the household during childhood. Total Strength and Difficulties Questionnaire (SDQ) score is a sum of responses given to questionnaires about the child's (i) emotional symptoms, (ii) conduct problems, (ii) hyperactivity/inattention, and (iv) peer relationship problems. The scales are inverted so that higher scores represent better behavioural outcomes. Control variables are as in Table 1. A 13-item scale measure for depressive symptoms. There are two versions: carer-assessed (at child ages 9, 11, 13 and 16) and self-assessed (at ages 11, 13, 17 and 18). The raw SMFQ scores are re-scaled so that the high number reflects positive psychosocial wellbeing. All scores are standardized with mean 0 and standard deviation 1. Strength and Difficulties Questionnaire (SDQ):

A 25-item scale with 5 sub-scales consisting of (i) Conduct problems, (ii) Hyperactivity/inattention, (iii) Peer problems; (iv) Emotional symptoms; and (v) Pro-social behaviour. Total SDQ is the sum of the first four sub-scales. There are two versions of SDQ: carer-assess (at 4, 7, 8, 10, 12, 13 and 17 years) and teacher-assess (at 8 and 11 years). The raw SDQ scores are re-scaled so that the high number reflects positive psychosocial behaviours. All scores are standardized with mean 0 and standard deviation 1.

Parental time investment measures:

Six measures of parental activities with the cohort child come from self-reported parental time-use data (at 1.5 and 3.5 years).

The data contains information on the number of times in a given period that mothers and their partners individually engage in an activity with their child. Each measure is an un-weighted index with the composition listed below. All time investment measures are standardized with mean 0 and standard deviation 1. Number of reported hours per week that childcare relied upon a person from the family members (partner, grandparents), friends or relatives. Childcare hours using commercial outlets Number of reported that hours per week childcare rely upon a paid non-family person either inside home (child minder, nanny, sitter) or centre-base (crèche, nursery). Perceived tiredness and help received Rating of own tiredness Self-assess scoring with 0 = not tired at all and 3 = very much. There are assessments for both mothers and partners in the sample (at 1 st trimester, 2 nd month, 1, 2, 5, 6 and 9 years). Rating of level of help received from partner Self-evaluated scoring with 0 = receive no help from partner and 3 = a lot of help (2 nd month, 1, 2, 5, 6 and 9 years).

Maternal cognitive stimulation

  suggests that maternal work of over 20 hours per week is associated with substantially worse child cognitive outcomes than is shorter-duration work. Using National Institute of Child Health and Human Development (NICHD) data, Brooks-Gunn et al. (2002) also find that the adverse effects of early maternal employment are found for full-time working mothers.

  ) (the percentage of the labour force in services) is too weak to identify the effect of early maternal employment on child reading scores in the US. Other related analyses have appealed to policy changes in maternal leave to evaluate the impact of post-birth maternal time at home on child outcomes. In the German Socio-Economic Panel (SOEP), Dustman and Schönberg (2012) find very little evidence of a positive impact. On the contrary,[START_REF] Carneiro | A Flying Start? Maternity Leave Benefits and Long Run Outcomes of Children[END_REF] consider the impact of extending paid and unpaid maternal leave in Norway, and find a large positive effect on child schooling.

( i )

 i Basic demographic characteristics. These consist of mother's age at the start of pregnancy, mother's highest level of education, the number of siblings of different ages (0-15 years, and 16-18 years) at the time of birth, child ethnicity, gender and birth weight, a dummy for whether the child was admitted to a special care unit at birth, father's highest level of education, social class, employment status at 21 months and pre-birth occupation, parents' homeownership status at 8 months, and whether the parents experienced financial difficulties during pregnancy.(ii) Proxy variables for maternal labour-market ability. These are a dummy for whether the mother worked during pregnancy, hours worked at last pre-birth job, maternal pre-birth occupation, maternal social-networks score, maternal social-support score, grandmother's educational attainment, and mother's prebirth body mass index (BMI).(iii) Proxy variables for maternal attitudes. These include the Crown-Crisp Experiential Index (CCEI) to capture maternal anxiety and depression during the 2 nd trimester, maternal Locus of Control -i.e. the extent to which mothers believe that their actions can influence their future outcomes -measured during the 2 nd trimester, a maternal interpersonal sensitivity measure, a dummy for whether the mother smoked during pregnancy, mother's own childhood happiness score, parenting score of the mother's mother, the presence of the mother's mother in the household during her childhood, and mother's Life

  Sing to CH; read to CH; teach CH; talk to CH while working (only at 3.5 years old) Maternal play time Play with toys with CH; any play with CH; engage in physical play with CH Maternal basic care time Bath CH; prepare food for CH Paternal cognitive stimulation Sing to CH; read to CH Paternal play time play with toys with CH; any play with CH; engage in physical play with CH Paternal basic care time Bath CH; prepare food for CH Childcare arrangement measures: Childcare hours using families

  𝛼 + 𝛽 𝑡-𝑗 𝑅𝑒𝑡𝑢𝑟𝑛 𝑖𝑡-𝑗 + 𝛿𝑀𝐸𝑑𝑢 𝑖 + 𝜋(𝑅𝑒𝑡𝑢𝑟𝑛 𝑖𝑡-𝑗 × 𝑀𝐸𝑑𝑢 𝑖 ) 𝐶 𝑖𝑡 = 𝛼 + 𝛽 𝑡-𝑗 𝑅𝑒𝑡𝑢𝑟𝑛 𝑖𝑡-𝑗 + 𝜃𝐿𝑜𝑛𝑒 𝑖 + 𝜏(𝑅𝑒𝑡𝑢𝑟𝑛 𝑖𝑡-𝑗 × 𝐿𝑜𝑛𝑒 𝑖 )

	+𝛾𝑋 𝑖 + 𝑄 𝑖 𝐿 + 𝑄 𝑖 𝐻 + 𝜀 𝑖𝑡 ,	(2)
	+𝛾𝑋 𝑖 + 𝑄 𝑖 𝐿 + 𝑄 𝑖 𝐻 + 𝜀 𝑖𝑡 ,	(3)
	𝐶 𝑖𝑡 = 𝛼 + 𝛽 𝑖𝑡-𝑗 𝑅𝑒𝑡𝑢𝑟𝑛 𝑖𝑡-𝑗 + 𝜆𝐶𝑎𝑟𝑒 𝑖 + 𝜚(𝑅𝑒𝑡𝑢𝑟𝑛 𝑖𝑡-𝑗 × 𝐶𝑎𝑟𝑒 𝑖 )	
	+𝛾𝑋 𝑖 + 𝑄 𝑖 𝐿 + 𝑄 𝑖 𝐻 + 𝜀 𝑖𝑡 ,	(4)
	𝐶 𝑖𝑡 = 𝛼 + 𝛽 𝑖𝑡-𝑗 𝑅𝑒𝑡𝑢𝑟𝑛 𝑖𝑡-𝑗 + 𝜌𝑀𝐻𝑒𝑎𝑙𝑡ℎ 𝑖 + 𝜍(𝑅𝑒𝑡𝑢𝑟𝑛 𝑖𝑡-𝑗 × 𝑀𝐻𝑒𝑎𝑙𝑡ℎ 𝑖 )	
	+𝛾𝑋 𝑖 + 𝑄 𝑖 𝐿 + 𝑄 𝑖 𝐻 + 𝜀 𝑖𝑡 ,	

Table 1 : Maternal employment and child moods and feelings scores

 1 

		Carer-reported SMFQ		Self-reported SMFQ	
		Age 9	Age 16	Age 11	Age 13	Age 16	Age 18
	Variables	(115M)	(198M)	(126M)	(150M)	(198M)	(214M)
	Panel A: Returned within 18 months						
	Returned to employment between M0-6	0.065*	-0.026	0.006	-0.085**	-0.042	-0.101**
		[0.034]	[0.041]	[0.037]	[0.037]	[0.042]	[0.047]
	Returned to employment between M7-12	0.049	0.008	0.035	-0.053	-0.073	-0.116**
		[0.040]	[0.051]	[0.045]	[0.043]	[0.052]	[0.056]
	Returned to employment between M13-18	0.074	-0.027	0.046	0.015	-0.041	-0.115
		[0.050]	[0.067]	[0.055]	[0.055]	[0.068]	[0.081]
	Panel B: Returned PT vs. FT at 18th						
	month						
	In PT employment at M18	0.071**	0.005	0.039	-0.027	-0.012	-0.081*
		[0.029]	[0.037]	[0.032]	[0.033]	[0.038]	[0.043]
	In FT employment at M18	-0.031	0.035	-0.058	-0.067	0.079	-0.035
		[0.046]	[0.055]	[0.053]	[0.051]	[0.057]	[0.063]
	Observations	7,220	5,153	6,498	5,944	4,573	3,964
	Panel A: Adjusted R-squared	0.0658	0.0689	0.0237	0.0379	0.0859	0.0441
	Panel B: Adjusted R-squared	0.0678	0.0666	0.0244	0.0372	0.0864	0.0520
	Notes: ***<1*; **<5%; *<10%. Robust standard errors are reported in brackets, and IPW is used as a	
	sample weight.						

Table 2 : Maternal employment and child's behavioural outcomes Carer-reported internalising behaviours Carer-reported externalising behaviours

 2 

		Age 4	Age 7	Age 12	Age 16	Age 4	Age 7	Age 12	Age 16
	Variables	(47M)	(81M)	(140M)	(198M)	(47M)	(81M)	(140M)	(198M)
	Panel A: Returned within 18 months								
	Returned to employment between M0-6	-0.022	0.012	-0.028	-0.004	-0.017	-0.028	0.009	-0.005
		[0.029]	[0.032]	[0.036]	[0.040]	[0.028]	[0.031]	[0.035]	[0.041]
	Returned to employment between M7-12	-0.008	0.039	0.016	0.013	0.002	-0.081**	-0.001	0.003
		[0.036]	[0.038]	[0.042]	[0.048]	[0.035]	[0.039]	[0.043]	[0.050]
	Returned to employment between M13-18	0.024	0.096**	0.046	0.124**	-0.035	-0.048	-0.019	0.028
		[0.043]	[0.046]	[0.050]	[0.059]	[0.043]	[0.049]	[0.052]	[0.063]
	Panel B: Returned PT vs. FT at 18th month								
	In PT employment at M18	-0.010	0.033	0.002	0.010	-0.024	-0.005	-0.014	-0.046
		[0.026]	[0.028]	[0.032]	[0.036]	[0.026]	[0.028]	[0.032]	[0.037]
	In FT employment at M18	-0.023	0.036	-0.021	-0.007	-0.102**	-0.167***	-0.085*	-0.031
		[0.043]	[0.043]	[0.045]	[0.052]	[0.040]	[0.045]	[0.049]	[0.057]
	Observations	8,857	7,921	6,606	5,144	8,857	7,902	6,600	5,161
	Panel A: Adjusted R-squared	0.0892	0.0839	0.0779	0.0785	0.105	0.103	0.105	0.0861
	Panel B: Adjusted R-squared	0.0892	0.0836	0.0777	0.0777	0.106	0.104	0.105	0.0865
	Notes: ***<1*; **<5%; *<10%. Robust standard errors are reported in parentheses.						

Table 3 : Maternal Employment and Child Emotional and Behavioural Outcomes By Gender

 3 

				INT	INT	INT	INT	EXT	EXT	EXT	EXT
		SMFQ	SMFQ	BEHAV	BEHAV	BEHAV	BEHAV	BEHAV	BEHAV	BEHAV	BEHA
		(C)	(S)	(C)	(C)	(C)	(C)	(C)	(C)	(C)	V (C)
		Age 9	Age 18	Age 4	Age 7	Age 12	Age 16	Age 4	Age 7	Age 12	Age 16
	Variables	(115M)	(214M)	(47M)	(81M)	(140M)	(198M)	(47M)	(81M)	(140M)	(198M)
	i) Male cohorts										
	Panel A: Returned within 18 months										
	Returned to employment between M0-6	0.055	-0.110*	-0.036	-0.040	-0.111**	-0.059	-0.020	-0.050	-0.030	-0.048
		[0.051]	[0.065]	[0.042]	[0.046]	[0.055]	[0.054]	[0.040]	[0.046]	[0.054]	[0.061]
	Returned to employment between M7-12	0.098*	-0.111	-0.028	0.027	0.054	0.043	-0.017	-0.019	0.059	0.036
		[0.056]	[0.079]	[0.052]	[0.055]	[0.057]	[0.062]	[0.051]	[0.055]	[0.063]	[0.072]
	Returned to employment between M13-18	0.149**	-0.085	0.032	0.103	0.050	0.081	-0.085	-0.071	-0.056	-0.023
		[0.072]	[0.099]	[0.063]	[0.067]	[0.074]	[0.088]	[0.064]	[0.070]	[0.079]	[0.099]
	Panel B: Returned PT vs. FT at 18th month										
	In PT employment at M18	0.076*	-0.054	-0.005	0.031	0.020	0.053	-0.018	0.030	-0.036	0.061
		[0.046]	[0.065]	[0.039]	[0.040]	[0.048]	[0.059]	[0.040]	[0.040]	[0.048]	[0.057]
	In FT employment at M18	0.003	-0.093	0.006	0.017	-0.054	-0.023	0.013	-0.156**	-0.120*	-0.011
		[0.057]	[0.079]	[0.050]	[0.063]	[0.065]	[0.073]	[0.048]	[0.063]	[0.073]	[0.070]
	Observations	3,672	1,698	4,588	4,080	3,318	2,510	4,588	4,071	3,315	2,519
	Panel A: Adjusted R-squared	0.0692	0.0343	0.0911	0.0871	0.0832	0.0646	0.105	0.0796	0.0877	0.0773
	Panel B: Adjusted R-squared	0.0684	0.0339	0.0912	0.0863	0.0803	0.0657	0.105	0.0814	0.0880	0.0775
	B) Female cohorts										
	Panel C: Returned within 12 months										
	Returned to employment between M0-6	0.002	0.010	0.002	0.077*	0.063	-0.004	0.014***	0.001	0.049	0.005
		[0.005]	[0.006]	[0.004]	[0.043]	[0.047]	[0.005]	[0.004]	[0.042]	[0.045]	[0.006]
	Returned to employment between M7-12	-0.033	0.041	0.027	0.057	-0.027	0.006	0.030*	-0.134**	-0.064	0.037
		[0.022]	[0.027]	[0.018]	[0.052]	[0.061]	[0.023]	[0.017]	[0.054]	[0.058]	[0.027]

Notes: ***<1%; **<5%; *<10%. Robust standard errors are reported in parentheses. Control variables are as in Table

1

.

Table 4 : Differential effects of early maternal employment by mother's highest completed education level

 4 Robust standard errors are reported in brackets. Control variables are as in Table 1. Robust standard errors are reported in brackets. Control variables are as in Table 1. Robust standard errors are reported in brackets. Control variables are as in Table 1. See Table 3A in the Appendix for the description of the outcome variables. Smoking during pregnancy Mother's childhood happiness score Presence of mother's mother in the household during childhood Alcohol consumption during pregnancy Maternal grandmother's maternal care score Life events in childhood score

				INT	INT	INT	INT	EXT	EXT	EXT	EXT
		SMFQ	SMFQ	BEHAV	BEHAV	BEHAV	BEHAV	BEHAV	BEHAV	BEHAV	BEHAV
		(C)	(S)	(C)	(C)	(C)	(C)	(C)	(C)	(C)	(C)
		Age 9	Age 18	Age 4	Age 7	Age 12	Age 16	Age 4	Age 7	Age 12	Age 16
		(115M)	(214M)	(47M)	(81M)	(140M)	(198M)	(47M)	(81M)	(140M)	(198M)
	Mother return to employment										
	PT at 18th month	0.085**	-0.122**	-0.015	0.014	-0.031	0.005	-0.009	0.007	0.005	-0.025
		[0.037]	[0.058]	[0.032]	[0.035]	[0.042]	[0.047]	[0.032]	[0.035]	[0.041]	[0.048]
	FT at 18th month	-0.030	-0.075	-0.036	0.005	-0.047	-0.034	-0.074	-0.225***	-0.101	-0.058
		[0.069]	[0.101]	[0.069]	[0.066]	[0.069]	[0.083]	[0.061]	[0.072]	[0.077]	[0.091]
	Maternal education										
	A-Level and above	-0.017	-0.096	-0.040	-0.041	-0.074	0.040	0.072*	0.016	0.057	0.153**
		[0.049]	[0.067]	[0.044]	[0.047]	[0.053]	[0.059]	[0.043]	[0.045]	[0.052]	[0.061]
	Interaction effect										
	A-Level × 0-18 month PT	-0.035	0.110	0.012	0.051	0.088	0.011	-0.041	-0.028	-0.051	-0.057
		[0.050]	[0.071]	[0.045]	[0.048]	[0.054]	[0.059]	[0.045]	[0.048]	[0.053]	[0.061]
	A-Level × FT at 18th month	-0.007	0.093	0.024	0.064	0.061	0.049	-0.056	0.097	0.020	0.037
		[0.085]	[0.116]	[0.081]	[0.081]	[0.084]	[0.097]	[0.075]	[0.085]	[0.092]	[0.106]
	N	7,220	3,964	8,857	7,921	6,606	5,144	8,857	7,902	6,600	5,161
	Adj. R 2	0.0662	0.0436	0.0890	7,921	6,606	0.0774	0.106	0.104	0.105	0.0874
	Notes: *<10%; **<5%; ***<1%.										

Table A3 : Description of the outcome variables used the analysis

 A3 

	Psycho-social measures:
	Short Moods and Feelings
	Questionnaire (SMFQ):

As such, we do not know the hours of work at the moment when the mother first returned to work, but rather those of mothers who are working when the child is aged 18 months.

For example, Appendix TableA1provides some evidence that average birth weight is higher for children whose mother returned to work early. Similarly, children whose mother returned to work early are less likely to have been born prematurely (before the 37 th gestation week). We have controlled for as many of these as possible in our child outcome regressions.

As a robustness check, Appendix TableA6examines what happens to the early maternal employment estimates when we condition on father's time inputs (father's time spent playing, caring, and cognitively stimulating their child). As expected, most of the early maternal work coefficients become more negative when father's time inputs are controlled for, confirming the existing of compensating inputs to ensure the continued development of the children of mothers who returned to full-time work early.
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 1. CCEI = Crown Crisp Experiential Index, which is a measure of maternal depression. We reverse the score so that higher values now represent better mental health.