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Abstract

This study goes beyond the much-studied impact of mothers' labor force
participation on children's development and investigates how mothers'
working environment affects children's cognitive performance. Using data
from the Child Development Supplement of the Panel Study of Income
Dynamics and Occupational Information Network and applying a value added
plus specification we find a negative association between the degree of
hazards and stress mothers experience in their jobs and their children’s verbal
test scores. Nevertheless, accounting for endogeneity and applying an
instrumental variable approach shows that most of this negative impact is due
to negative selection of mothers into occupation.
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1. INTRODUCTION

How does maternal employment structure the day-to-day relations that
mothers have with their children? Does the work environment mothers are exposed to
affect their parenting behavior and hence go on to affect children’s achievement and
personality development in ways that may influence later status attainment? These
questions are particularly salient in light of fact that early maternal employment is
commonplace in modern societies.

Since mothers still remain children’s primary caregivers, much attention has
been paid to understanding the consequences of maternal employment, especially
employment during children’s preschool years, on children's cognitive achievement.
Studies have focused on understanding whether employment status (Desai et al.,
1989; Brooks-Gunn et al. 2002; Baum, 2003; Ruhm, 2004), work hours (Berger, et.
al., 2005), timing of maternal work (Brooks-Gunn et al., 2002), and nonstandard work
hours (Han 2005) relate to child development. The results of these studies show that
the effects are heterogeneous. While some studies show that maternal employment is
associated with lower cognitive outcomes among children (Baum 2003, James-
Burdumy, 2003), others have also shown that it may improve intellectual performance
through increasing household incomes (Blau and Grossberg, 1992). Still others
suggest that the effects may depend on the characteristics of mothers and families (see
Ruhm 2000 and Brooks-Gunn, Han and Waldfogel, 2002 for full review of the
literature).

The impact of maternal employment on child outcomes may also differ by the
conditions of mothers’ work environment. Jobs vary quite dramatically in terms of the
physical and mental toll they place on parents. Jobs that expose caregivers to

hazardous conditions may be particularly stressful for parents which may, in turn,



reduce their capacity to provide responsive and consistent childcare. As these types of
bad jobs have rapidly increased over the years (Kalleberg, et al. 2000), important
questions are raised regarding the consequence of work conditions for parenting
behavior and child wellbeing.

The goal in this paper is to examine if and how mothers’ work environment
relates to the quality of parenting behavior and children’s cognitive development. We
attempt to identify the causal impact of occupational conditions, such as work-related
stress or hazards, on children's intellectual performance. Moreover, we want to
understand possible mechanisms through which these occupational traits exert its
influence on children. For this purpose we investigate how menial jobs influence
parent-child dyadic relationships, as measured through time diary data on mother-
child interactions.

Using the 1997 and 2002 waves of the Panel Study of Income Dynamics-
Child Development Supplement (PSID-CDS) we obtain information on children's
cognitive test outcomes, children's time diaries, home, school and neighborhood
environment and mothers’ occupation. Additionally, linking mothers’ occupations,
classified according to a 3-digit code, with the Occupational Information Network
(O*NET), we obtain detailed information on mothers' occupations. In a first step we
estimate children's cognitive production function applying the value-added plus
approach introduced by Todd and Wolpin (2006). In other words, we regress
children's cognitive test scores on mother's occupational conditions, such as wages,
working hours and occupational hazards, and on a comprehensive set of current and
lagged home, school and neighborhood environment. Accounting for occupational
sorting, we additionally employ an instrumental variable strategy, using grandmothers

working conditions as an instrument. In a second step, we shed some light on a



possible mechanism through which menial work characteristics might exert their
influence on children's development, namely mothers' time spent with their children.

The results of the analysis suggest that menial jobs are associated with worse
parenting behavior and hence, with lower verbal scores among children: an increase
in hazards by one standard deviation reduces mothers' time spent with children by
more than one hour per week and children's test score by 0.03-0.05 standard
deviation. Nevertheless, additionally controlling for mothers' verbal skills as well as
applying an instrumental variable strategy, which allows us to control for unobserved
characteristics of mothers that relate to both, sorting into bad jobs and parenting
quality, shows that most of the negative impact that hazardous jobs exert on children
is due to negative selection of mothers into occupation. This study, thus, does not only
shed light on the impact of mothers' occupational conditions on children's cognitive
development, but also on a possible transmitting mechanism, namely the quantity of
mother-child interactions.

The paper is structured in the following way. Section 2 briefly reviews
previous literature on the relation between work conditions and parenting behavior on
the one hand, and child outcomes on the other hand. Section 3 introduces the
estimation strategy and Section 4 the datasets used for the analysis. The results of the
regression analysis are presented in Section 5. Section 6 concludes, with some

discussion of the policy relevance of our findings.

2. LITERATURE REVIEW
The literature suggests that apart from the pecuniary benefits that occupations
can provide, non-pecuniary conditions of the work environment can influence

parenting behaviors both positively and negatively. First, occupational conditions



may affect parenting behaviors that may positively influence child development.
Namely, parents who work in occupations that are intellectually challenging and that
encourage autonomy and free-thinking may be more likely to foster and develop those
qualities in their children (Kohn, 1963, 1977; Kohn and Schooler, 1982, 1983). These
parents may be more likely to talk to their children, encourage child-initiated
conversations and provide more cognitive stimulation at home. Descriptive studies
based on observer and self-reports of parent-child relations in the home environment
find that parents who work in cognitively stimulating jobs provide more intellectually
stimulating and emotionally nurturing home environments for children (Parcel and
Menaghan, 1991, 1995).

Questions remain, however, regarding whether these differences in parenting
behavior go on to affect child outcomes. Examining how occupational complexity
relates to children’s verbal scores, Parcel and Mengahan (1990) demonstrate that
complexity is positively correlated with children’s verbal facility. But once mother’s
education, verbal skills and other background characteristics are included in the
regressions, the estimates fall to zero and becomes statistically insignificant'.
Estimates of hourly pay and work hours, on the contrary, reduce in magnitude but
remain statistically significant. These findings raise some questions as to whether or
not there is a causal effect of occupational complexity on child development. Their
findings suggest that part of the reason why one might observe a positive relation
between complexity and child outcomes is that highly educated and more verbally
skilled mothers are also more likely to be employed in occupations that demand

higher skills levels.

1 . . .

Of the 19 items that were used to construct the factor-based scale of occupational complexity many
are simply proxies for mother’s education and skill, such as measures of the verbal, numerical aptitude
and educational level required of jobs.



In addition to the potential positive benefits that non-pecuniary aspects of
occupations may provide, there are also important characteristics of occupations that
might affect parenting behaviors in ways that negatively affect child outcomes. For
example, workplaces can create stressors that can affect parents’ capacity to provide
children attentive and responsive care when they return home from work. In a study
of 30 mother-preschool dyads, Repetti and Wood (1997) found that mothers
responded to stress in the workplace by being more withdrawn and irritable during
their interactions with children when they returned home.

Larger scale studies also find that work-related stress, as well as stress related
to economic deprivation, negatively affect parent-child relations. In studying
parenting behaviors during the Great Depression, Elder and colleagues found that
fathers who experience heavy economic loss were more irritable and explosive, and
were more likely to use violent and arbitrary punishment towards children (Elder
1979; Elder, Nguyen & Caspi, 1985). Likewise, studies using a nationally
representative sample of children and families from the National Longitudinal Survey
of Youth (NLSY) show that poor mothers are less affectionate and used more
physical discipline than nonpoor mothers (Bradley, 2001). In another analysis of the
the NLSY, Menaghan and Parcel show that entry into menial jobs is associated with
larger drops in the quality of home environment than entry into more complex jobs
(1995). Moreover, as shown by a study based on German maternity leave data (Felfe,
2008), mothers seem to dislike job-related hazards and inflexible working schedules
and are willing to trade-off higher wages to avoid job-related hazards.

Yet despite the large body of descriptive evidence suggesting that poor work
conditions may affect parenting behaviors in ways that may be detrimental for child

development, few papers have considered the fact that working in a hazardous or



stressful work environments might affect children’s cognitive development. Our
paper directly speaks to this gap in the literature and attempts to extend the literature
in several important ways. First, using a large nationally representative survey of
families and children, the Panel Study of Income Dynamics and its Child
Development Supplement, we examine how poor maternal work conditions may
affect children’s cognitive test scores. We take on the issue of differential selection
into types of occupations more seriously by attempting to instrument for maternal
occupational conditions. Finally, we examine a possible pathway through which
maternal work conditions might influence child outcomes by examining how work
conditions might influence the time mothers spend with children.

In the next section we describe our estimation strategy used to identify the

impact of mothers work conditions on child outcomes and maternal time investment.

3. ESTIMATION STRATEGY

Todd and Wolpin (2003) summarize the literature on the production function
for children's cognitive achievement and provide a guideline for its specification and
estimation. Children's cognitive performance is thus determined by current and past

inputs combined with a child's genetic endowment of mental capacity:

CPi = Xjjiout+ Xjj102 +...+ X100 + Vigipi+ Vieipot... + vijipe + oni+ g (1)

where CP is a child i's cognitive performance at time, X are current (t) and
past (t-1) observed child development determining input factors, v represent current
and past unobserved input factors, n stands for child i's genetic endowment and ¢; is a

residual that includes any type of omitted inputs.



In order to shed light on the role that mothers' employment and in particular
the level of stress and hazards involved in mothers' employment play in shaping
children's intellectual development, we estimate the above outlined production
function of children's cognitive achievement and add besides mothers' work
conditions gradually different input factors. In a first step we analyze the raw
correlations between children’s cognitive performance, measured by different test
scores, and maternal work characteristics without controlling for any further input
factor. Second, we introduce maternal characteristics, which allows us to investigate
if the impact of occupational disamenities might arise due to selection of certain
(observable) types of women into bad jobs. Third, we control for a variety of child
development determining factors investigated already by the economic literature, such
as children's physical status at birth and characteristics of the home, school and
neighborhood environment. Additionally, as commonly adopted by the educational
production function literature, we estimate a so-called value-added specification and
include the lag of the respective cognitive test score. This lagged value is assumed to
proxy missing information on lagged input factors and as well children's unobserved
genetic endowment. As pointed out by Todd and Wolpin (2006) this specification
puts, however, strong assumptions on how the impact of various input factors evolves
over time. In order to relax this assumption, we follow Todd and Wolpin's advice and
include additionally a set of all available lagged input factors, such as mothers'
working conditions, home, school and neighborhood conditions. This final
specification, which is called the value-added plus lagged inputs specification, looks

the following:

CPi= WCjioy+ MCip+ CC;y + ECijt61+ CPit—pC + WCijt_paer Ecijt_pSQ +e&i (2)



where again CPj; stands for child i's cognitive performance at time t, measured
by the Woodcock Johnson test scores, which are explained in more detail in the next
section. CPj., represents its lagged value. WC contains current (t) and past (t-p)
maternal working conditions, such as the wage, working hours and occupational
hazards and stress. In practice, we will not estimate the contemporaneous effect of
maternal work conditions on children's test score achievements, but the effect one
year later, i.e. we regress children's test scores today on mothers' working conditions
one year as well as several years before. This shall exclude the immediate feedback
effect of children's cognitive achievement on parents’ working and childrearing
behavior. EC includes a whole set of current (t) and past (t-p) environmental
characteristics such as home, school and neighborhood input factors. MC; represents a
variety of maternal characteristics and CC; includes child i’s characteristics at birth.

One might be concerned about mothers sorting into occupations, which differ
in the level of hazards and stress. In case a mother chooses a job which involves fewer
disamenities in order to take better care of her child, our estimates for the impact of
menial jobs on child development might be overestimated. In an effort to correct for
this potential source of bias, we apply an instrumental variable approach.
Grandmothers' working conditions are used as an instrument as they might influence
mothers' occupational choice but might not be directly associated with children's
cognitive outcomes®. Hence, we estimate equation (2) but applying an instrumental
variable strategy: on the first stage we predict mothers' occupational hazards and

stress using grandmother's occupations as an exclusive instrument; on the second

2 . . . .-

In future versions of this study we attempt to restrict our sample to families whose grandparents are
either deceased or live far enough away to prevent regular contact. For this purpose, however, we need
confidential geocoded data for which we are currently applying.



stage we estimate children's cognitive production function including the predicted
value of mothers' occupational hazards.

One further goal of this study is to shed some light on the underlying
mechanism through which mothers' occupational conditions get transmitted onto their
children. A key mechanism through which mothers' work might affect children is
through its impact on maternal time investment. Hence, we additionally examine the
relation between mothers' occupational environment and the quantity of mother-child
interactions. For this purpose, in line with the cognitive production function (2), we
regress mother-child interactions on mothers' occupational hazards and control
additionally for child, mother, home, school and neighborhood characteristics.

In the following section we describe the data and explain how we construct the

occupational hazards and match them to the sample of working mothers.

4. THE DATA

In this study, we combine data from the Child Development Supplement
(CDS) of the Panel Study of Income Dynamics (PSID) with detailed occupational
data from the Occupational Information Network (O*NET)3. The Panel Study of
Income Dynamics (PSID) is a longitudinal, nationally representative study of
individuals and families in the United States. Starting in 1997, the PSID administered
the CDS to include assessments of the children of parents included in the original
PSID sample. This sample includes approximately 3,600 children between the ages of
0 to 12. In 2002, the PSID-CDS re-contacted 2,907 children for a follow-up survey.
The PSID-CDS obtained assessments of children’s cognitive and behavioral

development, children’s time use, and parenting behavior.

’ The O*NET is the online replacement of the Dictionary of Occupational Titles (last edition was
published in 1991) and is accessible through the O*NET Online website http://online.onetcenter.org/.
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While the CDS provides information on maternal occupations, it does not
provide information on mothers’ work conditions. As a result, we use mothers' 3-
digit occupational codes provided in the PSID to link the dataset with the O*NET,
which contains comprehensive information on key attributes of 812 occupations.

Matching the two datasets via maternal occupation®, we create a new dataset
disposing information on 1) occupation-specific hazards, 2) children’s cognitive
outcomes, 3) children’s characteristics at birth, 4) maternal time spent with their
children on different types of activities and 5) mothers’ and fathers' traits and further
home, school and neighborhood characteristics. The final sample contains 1446
children, who belong to 1090 mothers and are between 5 and 17 years old in 2002’

In the next paragraphs, the main variables and the different categories of
control variables are discussed. For an overview of the descriptive statistics of the
different dependent and control variables, please refer to Table 1.
OCCUPATION-SPECIFIC CONDITIONS

Occupation-specific characteristics are taken from the O*NET, which collects
detailed information on 812 occupations. In this study we focus on a set of features
describing the hazards, risks and stress factors involved in mothers' occupation, e.g.
requirement of common or special safety equipment, exposure to contaminants,
diseases or infections, hazardous conditions or equipment, radiation, whole body

vibration, minor burns or bits, very hot or cold temperatures and dangerous positions,

* The two datasets are matched via the occupational code. While the O*Net is based on the 2000
Standard Occupational Classification (SOC) system, which consists on a 6-digit level classification, the
PSID provides occupations only for the 3-digit level occupation code from 1970 Census of Population.
Nevertheless, the majority of the occupations contained in the PSID have an exact counterpart among
the occupations in the SOC. For the remaining more general occupations contained in the PSID, we use
the average of the corresponding more detailed occupations contained in the O*NET. A list containing
the exact matches between the two classifications is available upon request.

3 Of the 2,414 children who were present in both waves of the PSID-CDS (1997 and 2002) and of
whom we possess cognitive test scores, 629 children were dropped because their mothers were not
working in 2000 and some further 324 because their mother’s occupation was not reported. Of the

1740 remaining children we lose 333 due to missing test scores in 2002.
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frequency of conflict situations, contact to unpleasant or verbally or physically
aggressive people, level of competition and time pressure.

In order to summarize the numerous job features, we develop a factor-based
scale. For this purpose we estimate a maximum likelihood equation, which enables us
to discover the latent structure of our set of variables. Applying varimax rotation to
the factors from the first stage allows us to create an index summarizing the various
hazards and risks involved in a mother's occupation®.

For illustrative reasons, let us introduce some common occupations and the
amount of hazards involved. Occupations involving an average amount of hazards
and stress are, for instance, maids and housekeepers. Jobs in educational
administration on the contrary involve one standard deviation less hazards and stress.
The health sector exposes workers to most menial conditions: occupations such as
nurses or laboratory assistants, mainly represented by women, are some of the most
menial jobs.

Aside from hazards and stress, we include two more dimension of mothers'
jobs: Mothers’ wage, measured in dollars per month and included as its natural
logarithm, and the number of working hours per week. In this sample mothers earn,
on average, $13.1 per hour and work 35.6 hours per week. Including mothers' wages
allows us to relate the impact of non-monetary work characteristics to monetary ones.
CHILD OUTCOMES

As mentioned above, the CDS provides detailed information on cognitive

performance of children, measured by the Woodcock Johnson Revised Test of

% We have tried alternative methods to reduce the broad range of occupational characteristics, such as
using the most general characteristics, unweighted averages, principal component analysis, unrotated
maximum likelihood analysis and last different types of factor analysis selecting a priori the working
conditions which are clearly disamenities or amenities. The results, however, do not differ
significantly. Hence, we decided to not impose any restriction on the range of job features and apply
maximum likelihood with a subsequent varimax rotation.
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Achievement (WJ-R). The WJ-R is a widely recognized measure of intellectual
development, reading and mathematical competence. Cognitive assessment is
composed of three subtests: applied problem solving, letter-word and passage
comprehension. All assessments of child performance are taken from the 2002 PSID-
CDS, when children are between the ages of 5 and 17 years old. Children in this
sample score on average 104.4 points (standard deviation of 18.1) in the letter word,
104.1 points (16.7) in the passage comprehension and 103.1 points (16.4) in the
applied problem solving test. For interpretational convenience we standardize all test
scores to a 0 mean and a variance of 1.
CHILD CHARACTERISTICS

In order to control for innate conditions that might affect later cognitive and
behavioral development, we include children’s weight and health status at birth. At
the time of birth children in our sample weight 6.9 pounds and 9.6% suffer from poor
health conditions. In addition, we control for the standard set of variables that are
examined in the child development literature. These variables include child’s gender
(50.8% are male), race (52.1% are White, 37.9% are Black and the rest represent all
other races) and age at the cognitive test assessment (11.1 years in 2002).
MATERNAL TIME

The children’s time use module, a unique aspect of the PSID-CDS, provides
detailed information on the time use of up to two children per family for a random
weekday and weekend. It contains details on the duration and type of activity
performed by the mother together with her child. Based on the un-aggregated time
diary module of the 1997 PSID-CDS, we create a measure of total hours per week
mothers spend with their children. On average mothers spend approximately 44.3

hours per week in 1997 per week with their children and 35.7 hours in 2002.
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MOTHERS’ CHARACTERISTICS

Mothers’ education may simultaneously determine child cognitive
development and occupational choice. Better-educated mothers may engage in types
of interactions that make them more effective at translating their time with children
into positive cognitive outcomes. Additionally, better-educated mothers may have
better employment options and be less likely to be employed in unfavorable jobs (e.g.
physically demanding, low paying jobs). Mother’s education is measured as a
continuous variable signifying the total years of completed schooling (average years
of schooling are 13.3).

Mothers” may also differ in their verbal proficiency and in how they
communicate with children. Like education, mothers’ verbal skills may
simultaneously influence both children cognitive outcomes and their occupational
choice. Verbally proficient mothers may have better employment options. They may
also provide more verbally stimulating interactions at home, which may positively
influence child outcomes. Several studies have found distinct occupational class and
socioeconomic disparities in how parents communicate with children (Hart and
Risley, 1995; Lareau 2003; Hoff 2003). Better educated mothers and mothers who
work in professional occupations talk more to their children and are more likely to
encourage children to participate in conversations relative to mothers who are less
educated and who work in lower status occupations. The PSID-CDS administered
passage comprehension tests to mothers. We include mothers’ passage
comprehension scores as a proxy for both her verbal skills and her communication
styles. Unfortunately, the PSID-CDS did not also administer tests of mothers’ applied
problems solving skills. Therefore, we cannot examine how disparities in mothers’

mothers’ math reasoning skills might influence child outcomes.
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Other maternal and household characteristics include mothers’ age at child
birth (27.9), presence of a partner (73.2%), fathers' education as a proxy for the
amount and quality of the time they spent with his children (13.4 years), dad's labor
income in 2000 (438268% per year), other household income sources (6742$ per year)
and presence of siblings (47.9% have siblings). Additionally, we control for an index
measuring the cognitive support a child experiences at home (discrete scale from 1-
14, the average value for families in the sample is 9.7). We furthermore include
measures for school quality, signifying the pupil-teacher ratio in 1997 (20.4) and
average teacher salary ($34,777 per year). Last we control for the quality of the
neighborhood as a place to raise children and control for a discrete neighborhood
rating (1-5, where 1 stands for the best and 5 for the worst neighborhood).

The next section presents the results for all different steps of the analysis.

5. RESULTS

Before presenting the regression results, let us first have a look at the raw
correlations between the conditions of mothers' occupations, on the one hand, and
children's cognitive achievement and parenting behavior, on the other hand (see Table
2). The correlations between wages and child development are, as expected,
significantly positive. Correlations between wages and time with children, however,
are not significant.

In line with previous literature, we observe a negative correlation between
working hours with children's test scores. Also in line with previous research, we
observe a negative but relatively small correlation between working hours and
maternal time investments. These correlations might suggest that while there is not a

one-to-one trade-off between working an additional hour and spend an additional hour
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with children, some of the deleterious effects of maternal employment may be
attributed to less maternal time investments.

Negative significant correlations are also observed between the amount of
hazards and stress experienced at work and children's cognitive test scores.
Additionally, the degree of occupational hazards and stress is negatively associated
with maternal time. This results suggest that a possible mechanism that links working
in a hazardous and stressful occupation and worst child outcomes may be in part due
to less maternal time.

These are, however, only first impressions gained from the raw data. In the
next subsection we present the results of the multivariate regression analysis which
allow for more interpretation.

REGRESSION RESULTS

Table 3 to 5 summarize the estimation results for the impact of maternal work
conditions on child cognitive outcomes, measured by the three test scores: passage
comprehension (pc) test scores (see Table 3), letter words (Iw) test scores (see Table
4), and applied problem (ap) solving test scores (see Table 5). To examine the
relationship between work conditions and child test scores, we estimate multivariate
models by ordinary least square and successively add in covariates. As outlined in
section 3, we first control only for maternal work characteristics such as wages,
working hours and hazards (see column 1 respectively). We then successively add in
maternal characteristics, such as age and education (see column 2 respectively),
thenchild characteristics such as children's birth weight, health, gender and race at
birth (see column 3 respectively) and lastly a broad range of home (presence of a

partner and of siblings, father's age, labor income and education), school (student-
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teacher ratio, average salary of a teacher) and neighborhood characteristics
(neighborhood rating; see column 4 respectively).

As seen in the previous sections, maternal work conditions are significantly
associated with children's test scores. Wages, on one hand, raise test scores
significantly (an increase in one dollar per hour raises the pc score by 0.02 and both,
the lw score and the ap score, by 0.03 standard deviations). Occupational hazards and
stress, on the other hand, have a significant detrimental impact (an increase in hazards
by one standard deviations reduces the different test scores by 0.11-0.12 standard
deviations). Working hours are, in line with the results of previous studies, negatively
related with children's test scores (one hour more of paid work per week reduces the
three test scores by around 0.01 standard deviations).

While the size and the significance of the impact of working hours remain
basically unchanged when controlling for maternal characteristics the effect of
maternal wages is cut by 50-65% and the effect of menial work conditions by 35-
50%. Moreover, those effect lose some significance. The impact is further reduced
when controlling for children's birth characteristics and for properties of the home,
school and neighborhood environment: an increase in the wage by one dollar per hour
increases the different test scores by 0.00 - 0.01 standard deviations; an increase in
occupational hazards and stress implies now a reduction of 0.03 - 0.05 standard
deviations in the three scores. Notice, the impact of menial work conditions is more
than three to five times higher than the impact of wages (this difference is significant
at the 5% significance level), which gives us some feeling for the relevance of the
occupational conditions that mothers are exposed to.

To put these finding into context, a reduction of hazards and stress by one

standard deviation, which is basically the difference between the amount of hazards
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and stress involved in the job of a maid in comparison to the job of a teacher, has the
same effect as raising the average wage per hour by 3-5 dollars (given a fulltime job
this would mean an increase of around 600-800$ per month).

Controlling for an extensive set of home, school and neighborhood
characteristics sheds furthermore some light on the much-studied impact of mothers
labor force participation on children's cognitive development. As pointed out by Todd
and Wolpin (2003, 2006), omitting important determinants of children's cognitive
development, might bias the estimated association between maternal working hours
and children's test scores. Taking advantage of available information in the PSID-
CDS on the home, school and neighborhood environment, shows that it is not
maternal labor force participation per se, but the conditions a child is exposed to
during this time, which may affect children.

As explained in section 3, children's cognitive production function is not only
determined by current but also by past input factors. Hence, in addition to children's
lagged test score we also include all available lagged input factors, such as maternal
work, home, school and neighborhood conditions. One should interpret the findings in
models that include lagged test scores as estimating the effect of the independent
variable on changes in children’s test score. The results of this so-called valued added
plus specification can be found in column 5, respectively.

As expected children's previous performance in the respective cognitive test is
a good predictor for children's later achievement: half a standard deviation of current
test performance is explained by previous performance. The results of the value added
plus specification reveal interesting findings with respect to the impact of maternal
work conditions. Putting aside the findings for children's Applied Problem Solving

score, we can observe that neither the amount of mothers' working hours nor
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additional labor income seem to affect children's cognitive development. The fact that
a mother is exposed to stressful and hazardous conditions at her job, has, however, a
significant negative impact on their children's verbal achievement.

Before we turn to parenting behavior, let us investigate more on the fact that
mothers might differ in their capacity to effect their children’s cognitive development.
Specifically, mothers may differ in terms of their verbal facilities and in terms of the
types of verbal interactions they provide at home. Some mothers are more likely to
talk and initiate conversation with their children while others spend less time verbally
engaged with their children (Hart and Risley 1996, Lareau 2005). To account for
these differences, we include mothers' verbal test scores, which serves as a proxy for
both mothers’ own verbal skills and how likely she is to verbally engage with her
children during their time together. As soon as we control for mothers' verbal test
score, the negative impact of working in hazardous and stressful work occupations
decreases and remains only marginally significant (at a 15% significance level). This
evidence suggests that occupational sorting according to mothers' skill level might in
part explain the unfavorable impact of unfavorable working conditions on children's
language development. Mothers who are more verbally skilled and are more likely to
provide more stimulating verbal interactions with children may select into less
stressful or hazardous occupations.

Next, in order to shed more light on this issue we estimate an instrumental
variable model (see column 7, respectively). Instrumenting mothers’ working
conditions allows us to correct for the potential endogeneity caused by occupational
sorting. Grandmothers' working conditions, in particular, the level of hazards and
stress involved in grandmothers' occupations, serve as an instrument. We know that

the intergenerational transmission of occupational attainment is relatively high in the
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United States (i.e. sons are more likely to work in the same occupations as their
fathers than in any other occupation) (Duncan 1979; Hout 1984). Similarly,
grandmothers' working conditions might help shape mothers' occupational choice.
On the other hand, we argue that their working environment has no direct affect on
children’s cognitive development.

First stage regression of mothers' occupational conditions on the level of
hazards and stress involved in grandmothers' occupations reveals moreover a strong
correlation between these two variables (the F-value is 8.15). In other words, at first
glance grandmothers' occupational environment seems to be a valid and strong
instrument for mothers' working conditions.

As we can see in column 7 of Tables 3-5, using an instrumental variable
approach does not yield contradictive evidence. The impact of menial jobs is still
negative, but insignificant. Hence, the findings from the value added plus
specification, that the negative correlation between mothers' working conditions and
children's cognitive performance is mainly due to occupational sorting of mothers
according to their verbal skills, cannot be rejected.

The enormous increase in the standard errors, however, is a sign of weak
instruments. Calculating the partial R? using the approach suggested by Bound et al.
(1995) and the partial F-statistic, suggested by Stock and Staiger (1997) reveals
furthermore that the correlation between grandmothers' and mothers' working
conditions net of other exogenous regressors is only marginally significantly. One
might have further concerns about the validity of grandmothers' working conditions
as an instrument. In case grandmothers are taking care of their grandchildren on a
regular basis, grandmothers' working conditions might have a direct impact on

children's cognitive development. In an effort to exclude this possibility and hence to
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guarantee the validity of the chosen instrument, we will restrict our sample to families
whose grandparents are either deceased or life far enough away. Given the
confidentiality of the data, we currently do not yet have access to information on
geographical location of the families.

A last objective of our analysis is to understand the underlying transmitting
mechanism, through which mothers' work might affect children. For this purpose we
investigate how mothers' occupational conditions affect mother-child interactions.
Using ordinary least square method, we estimate the impact of mothers occupational
hazards on mothers time spent with their children and successively add child, mother,
home, school and neighborhood characteristics as control variables. In order to
control for a potential feedback effect of children's cognitive achievement on
parenting behavior we control additionally for children's test scores in 1997.
Moreover, we include additionally mothers' pc test score and lagged mother-child
interactions. These variables shall serve as a proxy for the average quantity and
quality of the care provided by the mother. The results can be seen in Table 6.

The impact of mothers work is quite robust over the different specifications.
The more hours a mother works, the less time she is available for her child. This
impact is negative and significant at the 1% level, no matter which additional control
variables we include. There is, however, no complete crowding out between the time
spent in unpaid work and in childcare; once controlling for the whole set of control
variables one hour spent more at work does not reduce mothers' time investment in
their children by one hour, but by only 0.1 hours.

Exposure to menial jobs seems as well to influence parenting behavior:
mothers work in poor conditions do spend on average 1 hour per week less with their

children. Even when controlling for the lagged dependent variable, in this case
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mothers' time spent with her child in 1997, this negative impact remains significant.
Comparing the impact of work hours and menial work conditions, provides some
intuition for the magnitude of the impact of the level of hazards and stress involved in
mothers' jobs: a reduction of hazards and stress by one standard deviation equals the
impact of a reduction by 10 working hours. This finding indicates that some of the
detrimental effect of menial jobs on children's cognitive development seems to be
explained by the fact that mother who work in worse occupations devote less time to

their children.

6. DISCUSSION AND CONCLUSION

Do menial working conditions mothers are exposed to go on to affect
children's cognitive development? The current study addresses this question by
shedding some light on the relation between maternal working conditions and child
outcomes as well as on a possible transmitting mechanism, namely mothers' time
investment in their children.

Using the 1997 and 2002 waves of the Child Development Supplement of the
Panel Study of Income Dynamics we analyze first if mothers' occupational hazards
and stress harm children's human capital formation. The results show that children's
cognitive development is negatively affected by the fact that their mothers are
working in hazardous and stressful jobs. Controlling for a wide range of current and
lagged background characteristics, such as child, mothers' and fathers' traits as well as
home, school and neighborhood conditions, we find that the test scores of children of
mothers who work in this types of unfavorable jobs are on average 0.03-0.05 standard
deviations lower. In comparison to the impact of mothers' labor earnings, this effect

corresponds to a wage cut by 3-5$ per hour. In other words, one would have to invest
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600-800$ per month (given that the mother is working fulltime) in development
fostering activities in order to compensate for the detrimental effect of menial jobs.

These results however have to be taken with caution. Once we control for
mothers' verbal skills, the impact of occupational conditions loses significance. This
finding suggests that at least part of the harmful impact is due to negative selection of
mothers into bad jobs; i.e. less skilled mothers are working in worse jobs and also
provide less and/or lower quality childcare.

The underlying mechanism through which menial jobs of mothers can exert an
effect on children's cognitive development seems to be mothers' time investment in
their children. Even when controlling for mother's verbal skills, we can observe that
mothers who work in bad jobs devote on average more than one hour per week less to
their children. In order to understand better the underlying mechanism, one extension
of this study is to investigate not only the quantity but also the quality of maternal
time investment by looking at the types of activities mothers perform with their
children in greater detail.

One lesson we can learn from these results is that the financial gain from
maternal employment seems to be more than offset by its impact on maternal
childcare. Nevertheless, the fact that mothers who provide less and less verbally
stimulating care, sort into worse jobs, seems to indicate that their children might
benefit from extra-familiar care which might provide them with access to more
developmentally fostering activities. Hence, this study contributes to the growing
body of literature that suggest that high quality center-based care may play a positive
role in reducing test score gaps among advantaged and disadvantaged children. In

this case, exposure to a well-trained and verbally engaged care provider may offset
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some of the negative effects associated with having a mother who works in a high

stress environment.
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FIGURES AND TABLES

Variable | Obs Mean Std. Dev. Min Max
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Children's Test Scores
Std.Passage Comprehension Sccore 2002

Std.Passage Comprehension Sccore 1997
Std. Letter-Word Sccore 2002

Std. Letter-Word Sccore 1997

Std. Applied Problem Solving Sccore 2002
Std. Applied Problem Solving Sccore 1997

Mom's Working Characteristics
Mom's Working hours 2000

Mom's Working hours 1996

Mom's wage 2000

Mom's wage 1996

Hazards&Stress of mom's ocupation 2001
Hazards&Stress of mom's ocupation 1996

Mom's Characteristics
Mom's age at childbirth

Mom's education
Mom's pc score 1997

Child's Characteristics
Child's age in 1997

Gender (1= female)

Birth weight (pounds)
Race (=1 white)

Race (=1 black)

Race (=1 all other races)
Health better than average
Health worse than average

Average health
Household characteristics
Partner present

# of children in the household
Dad's age at childbirth

Dad's education

Dad's labor income 2000

Dad's labor income 1996

Other family income 2000

Other family income 1997
Cognitive stimulation scale

Mom's total time with child in 2002
Mom's total time with child in 1997

School Characteristics
Student ratio in 2002

Avg. teacher salary in 2002

Neighborhood characteristics
Neighborhood 2002 (=1 very good)

Neighborhood 1997(=1 very good)

1404
690
1446
978
1439
976

1446
1268
1446
1245
1446
993

1408
1395
1297

1446
1446
1436
1446
1446
1446
1446
1446
1446

1446
1446
1047
1020
1020
1024
1004
1005
1445
1149
1371

343
302

1441
1038

0.000
0.000
0.000
0.000
0.000
0.000

35.628
30.786
13.091
9.986
0.000
0.000

27918
13.250
0.068

6.035
0.492
6.907
0.521
0.379
0.100
0.267
0.096
0.637

0.732
2.257
30.374
13.377
43826.020
34124.410
6741.764
5503.893
9.671
35.718
44.276

20.401
24048.660

2.207
2.305

12.22714
15.25829
8.326516
7.685081
1
1

6.021969
2.219596
0.9603417

3.588255
0.5001151

1.412117
0.4997422
0.4853001
0.3004724
0.4425155
0.2948676
0.4810513

0.4428793
1.018275
6.351799
2.369184
33167.77

24769.6
23550.38
11783.71
2.269284
15.95725
17.72915

5.377183
4086.693

1.066658
1.088287

-6.2326
-4.2286
-3.8332
-3.0420
-5.0703
-4.3764

S O O

0
-1.2911
-1.3083

15
3
-4.9580

S O O O O O = O =

OWE»—O

0
-152180
-70000
3.0000
1.8333
2.2500

0
7800

4.9743
29118
4.3082
5.3150
3.9147
2.9701

70
60
48.1700
47.6200
3.0425
3.2232

63
17
2.2342

12

— = e e e

1
9
63
17
238000
145000
211430
145400
14.0000
128.4167
109.1667

35
35000

5

Table 1: Descriptive Statistics
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Std. passage Std. letter-
comprehension word score

Std. applied Maternal
problem time spent
solving with the

score 2002 2002 ore 2002 child in 2002
Mom's wage
in 2000 0.141 0.211 0.208 0.0336
(0.000)  (0.000) (0.000)  (0.256)
Mom's
weekly work
hours 2000 -0.078 -0.061 -0.078 -0.0794
(0.003)  (0.020)  (0.003)  (0.007)
Mom's
occup. stress|  _() 1376 -0.1402 -0.1408 -0.0528
& hazards
2001
(0.000)  (0.000) (0.000)  (0.073)

Table 2: Raw correlations between maternal work conditions, child outcomes and maternal time
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