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Abstract 

  

The first year after childbirth involves dramatic changes to parents’ lives and is crucial for 

children’s development. Using plausibly exogenous job loss from mass layoffs, we study the effect 

of labor shocks on mothers and children. Mothers displaced in the postpartum year experience 

significantly larger effects than mothers displaced in non-birth years. No such effects are present 

among fathers. Additionally, we find long-lasting harm to children’s educational outcomes. These 

effects do not extend to children who experience maternal job loss later in life nor to children who 

experience paternal job loss. Examining potential mechanisms suggest effects are driven by 

maternal stress.   
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1. Introduction 
Having a child causes dramatic lifestyle changes, and many mothers experience mental and 

physical distress in the first postpartum year. At the same time, a child’s first year is a major 

determinant of future health, cognition, and wellbeing (Komisar 2017). Specifically, by the end of 

the first year, children have developed a number of fundamental socioemotional skills, made 

several important cognitive advancements, and developed key physical abilities. To help parents 

and protect children during this vital period, most countries have developed extensive maternal 

protection and family policies. These policies range from maternity leave and maternal job 

protections to cash benefits and medical care.  

 Despite the substantial number of welfare policies targeting parents and children in the first 

postpartum year, mothers and infants are not immune to adverse shocks. For example, mothers can 

still face non-discriminatory job termination, and this can have important implications for the 

wellbeing of both mothers and children. First, adverse labor shocks jeopardize the economic 

security and labor market trajectory of workers. These shocks may be particularly damaging when 

caring for an infant due to significantly higher job search constraints. In addition, these shocks 

generate negative health behaviors (Black et al. 2015) and reduce subjective well-being (Song 

2018). Such psychological effects may be larger among individuals who must balance job loss 

with childrearing. Second, adverse maternal labor shocks may translate into long-lasting effects 

on child cognition and wellbeing. These effects may be negative due to reduced household 

resources and increased maternal stress. However, effects may also be positive, as job 

displacement enables the mother to spend more time at home, potentially increasing the non-

financial investment in the child.   

Using plausibly exogenous job loss from mass layoffs and establishment closures in 

Norway, this paper provides novel evidence on the causal effect of adverse labor market shocks in 

the first postpartum year on mothers and children. To perform our analysis, we use Norwegian 

register data to identify all mothers who gave birth in the years 1998-2006. We then follow these 

mothers three years before and four years after childbirth. Using an event study approach, we 

compare changes in labor market outcomes among mothers who experienced an involuntary 

displacement in the first postpartum year relative to mothers who did not experience an involuntary 

displacement in the first postpartum year. We repeat this exercise for women who lost their jobs 
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in non-birth years to examine if displacement in the first postpartum year is particularly 

detrimental.  

Having identified the labor market effects of job displacement in the first postpartum year 

on mothers, we examine the long-run impact on children as measured by educational performance 

in grades 5 and 10; 10 and 15 years after the shock took place.1 We compare outcomes of children 

whose mothers were subject to involuntary job loss in the first postpartum year to outcomes of 

children whose mothers were not subject to involuntary job loss in the first postpartum year. The 

assumption underlying this analysis is that there is no selection into treatment based on 

characteristics that are also correlated with our outcome measures. To this end, we perform a 

balance test and demonstrate that treated and non-treated children are balanced on birth, maternal, 

and paternal characteristics. We also show that the results are robust to altering the sample, 

including additional fixed effects, and using more conservative standard errors.  

To understand whether the effects on children are restricted to maternal job loss in the first 

postpartum year, we analyze the impact of maternal job loss at other ages. To understand if the 

effects are similar among boys and girls, we examine heterogeneity by the gender of the child.  

This exercise is particularly interesting as prior literature suggests that households allocate 

resources to children differently based on the child’s gender (Thomas 1994), and that parental 

labor market shocks later in life may differentially affect sons and daughters (Tanndal and 

Päällysaho 2020).  

 To investigate potential mechanisms underlying the effect of postpartum job loss on 

children, we examine how displacement impacts family formation, fertility, spousal labor supply, 

and mobility. This enables us to develop a better understanding of the implications of adverse 

postpartum labor market shocks on mothers and children and the channels through which they may 

operate.  

 Our analysis generates five key results. First, involuntary job loss leads to significant and 

persistent adverse labor market effects, both for new mothers and for women who lose their jobs 

in non-birth years. Second, mothers who are displaced in the first postpartum year experience 

significantly larger negative employment and income effects. Third, no such differential effects 

                                                 
1 While it would be interesting to examine these children’s labor market outcomes, data limitations prevent us from 

doing so. However, there is a strong correlation between 10th grade GPA and adult employment and earnings, such 

that GPA is a useful proxy for understanding how maternal job loss likely affects children long-run outcomes. 
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are found among fathers; job loss during the first postpartum year is only disproportionately 

harmful to mothers. Fourth, the large negative effects on mothers in the first postpartum year are 

transitory and converge to the non-birth year effect after three years. Finally, the transitory shocks 

on mothers have significant and long-lasting negative effects on children’s educational 

performance and human capital development. Specifically, a child whose mother was involuntarily 

displaced in the first postpartum year score 1.5 percentile ranks lower on national tests in fifth 

grade, and has a grade point average (GPA) that is ten percent of a standard deviation lower at the 

end of compulsory school (10th grade). Children whose fathers lost their jobs in the first postpartum 

year experienced smaller or no such negative educational effects, suggesting that the effects we 

identify are not driven by the temporary reduction in household income.  

In terms of mechanisms, we rule out family structure, fertility, spousal labor market 

outcomes, and municipality environment, as potential pathways between maternal job loss and 

longer-run effects on children. Our analysis on paternal job loss also suggests that the effects on 

children do not operate through a reduction in household income. Based on these results, as well 

as the recent literature showing that adverse labor shocks increase stress-induced health behaviors 

(Black et al. 2015) and decrease subjective well-being (Song 2018), we speculate that the effects 

we identify operate through stress-induced changes in the relationship between mother and child. 

This is consistent with recent research on the relationship between in-utero exposure to maternal 

stress and offspring cognition (Aizer et al. 2016).  

This paper makes several contributions to the literature. First, while an extensive literature 

documents long-lasting employment effects from involuntary job loss (e.g., Huttunen et al. 2011; 

Del Bono et al. 2012; Huttunen et al. 2018), we are the first to examine such effects in the 

postpartum year. Given the amount of resources dedicated toward maternal protection – in part to 

shield mothers from such adverse labor shocks – this is an important finding for the development 

of maternal welfare policies. In addition, new mothers face greater search frictions, and 

understanding if these constraints inhibit effective job matches not only in the short-run, but also 

in the long-run, is important.2  

                                                 
2 In addition to the complications associated with applying to new jobs while caring for an infant, there are other 

reasons new mothers may face greater search constraints. For example, new mothers tend to work closer to home and 

have a preference for shorter commutes, suggesting there might be fewer viable job options for new mothers (Bütikofer 

et al. 2020).  
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Second, there is a burgeoning literature on the effect of parental job loss on children (e.g., 

Oreopoulos et al. 2008; Rege et al. 2011; Hilger 2016; Huttunen et al. 2019; Mörk et al. 2020; 

Tanndal and Päällysaho 2020).3 The results from this literature are mixed, with some finding 

significant negative effects while others fail to identify a relationship between parental job loss 

and child outcomes. Our contribution to this literature is to examine parental job loss during the 

first year of the child’s life, a period filled with developmental milestones imperative for the child’s 

health and wellbeing. We also extend our analysis to examine heterogeneous effects on children 

as a function of the child’s age during maternal job displacement; we show these adverse shocks 

are significantly more damaging when they occur during the child’s first year.4 This helps reconcile 

some of the differences in the effects that have been identified in this literature.  

Third, there is a large and growing literature on drivers of gender inequality (e.g., Blau and 

Kahn 2017) as well as on child penalties and “mommy gaps” (e.g., Angelov et al. 2016; Kleven et 

al. 2018; Kleven et al. 2019; Andresen et al. 2020). Our results are not only consistent with this 

literature, but also allude to a previously undocumented source of gender differences in labor 

market outcomes: adverse shocks after childbirth.  

 
2. Background 
2.1 Maternal Protection and Family Policies 
Norway has a generous welfare system with universal healthcare, comprehensive social insurance, 

and free education through college. Welfare policies targeting parents and children play a central 

role in this system. One goal of these policies is to shield parents from adverse shocks that could 

hurt children and jeopardize parents’ careers.5 Examples include parental leave, monthly child 

allowances, subsidized childcare, and protection against discriminatory employment practices. 

Specifically, employers are prohibited from dismissing parents for taking parental leave, and 

parents are entitled to a comparable job when returning from parental leave.   

            Paid parental leave is available to anyone who worked in Norway for at least six of the ten 

months before childbirth and whose earnings during this period exceeded a minimum amount 

(approximately $12,500 in 2010). The leave period is 49 weeks with 100 percent wage replacement 

                                                 
3 See Mörk et al. (2020) for a detailed discussion on these studies.  
4 There is an interesting literature examining the impact of in-utero shocks on child development (e.g., Black et al. 

2016; Aizer et al. 2016). Our paper is distinct from this literature, however, as the shocks we study occur in the first 

postpartum year.  
5 See for example the international labor standard instruments on maternity protection established at the Maternity 

Protection Convention 2000 (No. 183). 
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or 59 weeks with 80 percent replacement.6 While parental leave benefits are subject to a benefit 

cap, this cap is generous. For example, in 2010, only 7 percent of mothers earned more than the 

$75,000 cap (Dahl et al. 2016). Among mothers for whom the benefit cap is binding, most 

employers supplement benefits to ensure 100 percent coverage (Dahl et al. 2016).  

2.2 Job Displacement 
Norway has strong employment protections and generous unemployment benefits (Johnsen et al. 

2020). During mass layoffs, there is no strict rule determining the order workers are laid off. 

However, seniority is a strong norm and is institutionalized in union agreements, such that firms 

are encouraged to lay off less senior workers first as long as they are otherwise identical. In 

practice, it is difficult to verify the “identical” condition, and the seniority rule is often non-binding 

(Dodini et al. 2020). Employment contracts require three months’ notice of termination (Huttunen 

et al. 2011).7  

Unemployment benefits are available to individuals whose work hours are cut by at least 

50 percent and meet a minimum pre-termination income requirement. The replacement rate is 

approximately 62.4 percent of lost wages. The standard entitlement period is 104 weeks. This is 

much greater than in the U.S., where the standard entitlement period is 26 weeks, and the standard 

replacement rate is 50 percent (CBPP 2020). 

 Involuntary job loss during parental leave does not impact parental leave benefits, because 

parental leave benefits are based on employment in the ten months before childbirth. However, 

when benefits expire, displaced parents need to find new jobs. This could have substantial effects 

on mothers and children. First, mothers have limited time to search for jobs while caring for a 

newborn, such that employment probability, match quality, and career trajectory may be affected. 

Further, adverse labor shocks generate negative health behaviors (Black et al. 2015) and reduce 

subjective well-being (Song 2018). These effects may be larger among individuals who balance 

job loss with childrearing. Second, a potential drop in household income in combination with 

increased maternal stress may negatively influence the cognitive development of the child. At the 

same time, job displacement enables the mother to spend more time at home, potentially increasing 

                                                 
6 Funded through taxes and provided by the state. 
7 Norwegian law allows establishments to terminate employers with less than five years of tenure with only one 

month’s notice. However, most contracts, even for short-tenured individuals, have a three-month notice requirement 

(Huttunen et al. 2011).  
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the non-financial investment in children. In theory, the effect of maternal job loss on the child is 

therefore ambiguous. 

 
3. Data and Method 
3.1 Data 
Our primary data come from linked employer-employee registers covering all Norwegian residents 

aged 16 through 74 between 1995 and 2010. These data contain information on every individual’s 

workplace and hours worked. The data further contain unique establishment codes that allow us to 

identify every worker’s employer and examine whether establishments downsize or close each 

year. Following the prior literature, we define a mass layoff as the establishment reducing 

employment by more than 30 percent from one year to another, and we exclude establishments 

with fewer than 10 employees to avoid false mass layoffs (Huttunen et al. 2018).   

The main strength of our data is that we can link individuals across different longitudinal 

micro-level data registers through unique individual identifiers. This allows us to combine the 

employer-employee data with the family, education, tax and earnings, and social welfare registers. 

Consequently, we can construct an extensive panel covering the universe of Norwegian residents 

and much of their demographic, education, labor, and family information. 

Another strength of our data is the ability to identify both children and spouses through 

unique family identifiers, allowing us to identify any compensating employment behavior of 

spouses and longer-run impacts on children’s education. The family identifiers further enable us 

to obtain information on year and month of birth such that we can directly identify when mothers 

have children.  

We focus on two sets of outcomes: the mother’s labor market outcomes (employment and 

earnings) and the child’s educational performance (national tests in fifth grade and GPA in tenth 

grade). To understand the channels through which any effects operate, we study potential spousal 

labor market responses (employment and earnings) as well as family formation, mobility, and 

fertility decisions.8 This enables us to develop a comprehensive understanding of the potential 

implications of adverse labor market shocks in the postpartum year, and through which channels 

these effects may operate.    

 

                                                 
8 Earnings is pre-tax income net of government transfers, and includes regular labor income as well as income from 

self-employment.  
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3.2 Sample Construction  
To obtain plausibly exogenous variation in labor market shocks, we follow prior literature and 

focus on involuntary job displacements caused by establishment closures and mass layoffs. We 

define a mass layoff as occurring if an establishment reduces employment by more than 30 percent 

from one year to the next.9 

            We construct our sample by first identifying all women who gave birth between 1998 and 

2006. We denote the year of childbirth as b (base year). We then identify which mothers were 

subject to establishment closures and mass layoffs in the first postpartum year, and which mothers 

were not. The main empirical strategy is to compare those who were involuntarily displaced from 

their job to those who were not.  

            We restrict the sample to fulltime workers between the ages of 25 and 50 in the year of 

childbirth. To ensure that our control and treatment groups are as similar as possible, we also 

restrict the sample to individuals who have worked in the three years leading up to childbirth. 

Thus, both the control and the treatment group consist of fulltime workers with a stable 

employment history. This is similar to the sample restrictions used in previous papers (e.g., 

Huttunen et al. 2018). However, as we will show, results are robust to relaxing this restriction. 

            Appendix Table A1 provides summary statistics for the displaced and non-displaced 

mothers in both the birth year and the non-birth year samples. While our estimation approach does 

not require that the groups are balanced on observable characteristics, it is interesting to note that 

all four groups display similar levels of market income and spousal labor market behavior (note 

that $1 = 9.2 𝑁𝑂𝐾).10 With respect to marital status and family size, individuals in the non-birth 

year sample are more likely to be divorced and have more children.  

 
3.3 Estimating Equation  
Having identified our sample, we follow these mothers from three years before to four years after 

childbirth. We estimate the following model:  

 

𝑦𝑖𝑏𝑡 = 𝛼 + ∑ [𝜋𝑡(𝑇𝑟𝑒𝑎𝑡𝑖)] + 𝛾𝑡 + 𝜆𝑖𝑏 + 𝜀𝑖𝑏𝑡
4
𝑡=−3                                             (1) 

 

                                                 
9 Around 5 percent of individuals within a given municipality and industry are involuntarily displaced each year.  
10 https://www.xe.com/currencyconverter/convert/?Amount=1&From=USD&To=NOK 
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where 𝑦𝑖𝑏𝑡 is a labor market outcome for individual i at relative time t with a child born in base 

year b. Relative time t is relative to the base year b, so that children are born when 𝑡 = 0. 𝑇𝑟𝑒𝑎𝑡𝑖 

is a binary variable taking the value of one if the individual was involuntarily displaced in base 

year b and relative time 0, and zero otherwise. The 𝜋𝑡 coefficients trace out relative pre-treatment 

trends as well as time-varying treatment effects. In practice, we omit 𝜋−1 such that all estimates 

are relative to the year prior to job displacement. Equation (1) also controls for relative time (𝛾𝑡) 

and base year-by-individual (𝜆𝑖𝑏) fixed effects.11 The relative time fixed effects control for 

systematic differences across time that may be correlated with both displacement and the outcomes 

of interest. The base year-by-individual fixed effects control for time-invariant differences in 

observed and unobserved characteristics across individuals that may be correlated with 

displacement and the outcomes of interest. Standard errors are clustered at the individual level.   

            The parameters of interest in Equation (1) are 𝜋1 to 𝜋4, which trace the labor market effect 

of job loss across time. To compare the effect of job loss in the first postpartum year to the effect 

of job loss not in the first postpartum year, we also estimate Equation (1) on individuals displaced 

in non-birth years. 

            After having identified the impact of job loss in the first postpartum year on maternal labor 

market outcomes, we proceed to study the impact on children. We examine the educational 

performance of children whose mothers were subject to involuntary job loss in the first postpartum 

year, and compare that to children whose mothers were not subject to involuntary job loss in the 

first postpartum year:  

 

𝑦𝑗𝑏 = 𝛼 + 𝛽1𝑇𝑟𝑒𝑎𝑡𝑗 + 𝜌𝑏 + 𝜀𝑖𝑏                      (2) 

 

where 𝑦𝑗𝑏 is the outcome for child j born in base year b. 𝑇𝑟𝑒𝑎𝑡𝑗 is a binary variable taking the 

value of one if the child’s mother was involuntarily displaced in base year b, and zero otherwise. 

Equation (2) also controls for base year fixed effects (𝜌𝑏). These fixed effects control for 

systematic differences across base years that may be correlated with both displacement and 

educational performance. Standard errors are clustered at the mother level. To compare the effect 

                                                 
11 In practice, base year-by-individual fixed effects are the same as child fixed effects. By including base year and 

relative year, we are also controlling for calendar year. 
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of job loss in the first postpartum year to the effect of job loss not concurrent with childbirth, we 

also estimate Equation (2) on children whose mothers were displaced in non-birth years.  

          The assumption underlying the estimation of Equation (2) is that there is no selection into 

treatment based on characteristics that also are correlated with the outcomes we consider. While 

this assumption is similar to that underlying the estimation of Equation (1), educational outcomes 

are only observed once for each child and we can therefore not examine pre-trends to provide 

support for this assumption. Instead, we perform a balance test in which we estimate Equation (2) 

on a rich set of maternal (employment, income, marital status, number of children, age), spousal 

(employment and income) and birth (gender, Apgar score, and birth weight) characteristics. In 

addition, we perform a set of robustness checks in which we include additional fixed effects, 

impose stricter sample restrictions, and cluster the standard errors at more conservative levels.  

 
4. Main Results 
4.1 Maternal Labor Market Effects 
Figure 1 provides preliminary evidence on the effect of job loss during the first postpartum year, 

plotting raw trends in employment (Panel A) and earnings (Panel B) among mothers who gave 

birth and experienced an involuntary displacement in the base year relative to mothers who gave 

birth but did not experience an involuntary displacement in the base year. 

 Several observations emerge from these figures. First, both groups trend similarly prior to 

the childbirth, supporting the identifying assumptions underlying our estimation method. While 

the parallel trend for employment follows mechanically from our sample selection, this is not the 

case for market income. Second, both groups of mothers experience negative labor market effects 

at the time of childbirth. This is consistent with the literature on the motherhood penalty identified 

in multiple countries (e.g. Kleven et al. 2019; Andresen et al. 2020). Third, mothers who gave birth 

and experienced an involuntary displacement in the base year experience significantly larger 

employment and income effects than mothers who gave birth to a child but did not experience an 

involuntary displacement; job loss harms labor market outcomes.  

 To compare the effect of job loss in the first postpartum year to the effect of job loss in 

other years, Panels C and D of Figure 1 reproduce these raw trends for women displaced in non-

birth years compared to non-displaced women. Mothers who are displaced in the first postpartum 

year experience significantly larger employment and income effects than women who are 

displaced in non-birth years.  
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Figure 1: Raw Trends in Women’s Employment and Earnings (1000 NOK) 

Panel A: Employment, Birth-Year Sample 

 

Panel B: Earnings, Birth-Year Sample 

 
 

Panel C: Employment, Non-Birth Year Sample 

 
 

Panel D: Earnings, Non-Birth Year Sample 

 

Notes: Authors’ estimation based on Norwegian register data between 1995 and 2010 using the sample described in 

Section 3.1. The figure shows raw trends in outcomes among mothers who had a child and were displaced in the first 

postpartum year (dashed lines) and mothers who had a child but were not displaced in the first postpartum year (solid 

lines).  

 

  

 To formally examine the relationship between childbirth, job loss, and maternal labor 

supply, Figure 2 plots point estimates obtained from estimation of Equation (1) for both the birth 

year sample as well as the non-birth year sample. The results closely mirror the raw trends in 

Figure 1. First, involuntary displacement leads to significant and persistent negative labor market 

effects both among mothers who experienced a job loss in the first postpartum year and among 

women who experienced a job loss in non-birth years. Second, mothers who are displaced in the 

first postpartum year experience larger employment and income effects than women who are 
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displaced in non-birth years. These differences are statistically significant and economically 

meaningful. For example, the negative income effect in the first year after displacement is 80 

percent larger in the birth year sample than in the non-birth year sample, and 40 percent larger in 

the second year after displacement. Third, the disproportionate effects on mothers in the first 

postpartum year are transitory and converge to the effect in the non-birth year sample after three 

years.12 This suggests that while childbirth may prevent mothers from returning to the labor force 

in the short-run, this does not appear to have a differential long-run impact.13 These results are 

robust to relaxing the requirement that individuals must have been full-time employed in the three 

years leading up to childbirth; Appendix Figure A3 demonstrates that the results are very similar 

when only requiring one and two years of pre-displacement work history. One potential 

explanation for the transitory nature of these effects could be that Norway offers heavily subsidized 

childcare to all children beginning at age one. The maximum monthly price is currently $350 and 

low-income families are eligible for additional subsidies. Around 80 percent of one-year-olds 

attend childcare, potentially freeing up time for mothers to search for employment (SSB 2020). 

To examine if the disproportionate labor market effects of job loss after childbirth extend 

to fathers, Appendix Figure A1 plots results from estimating Equation (1) for father’s labor market 

participation in both the birth year sample and the non-birth year sample. While involuntary 

displacement leads to significant and persistent labor market damage among men in both samples, 

fathers displaced in the postpartum year do not experience significantly larger employment effects 

than men displaced in non-birth years. This suggests that job loss during the first postpartum year 

is only disproportionately harmful to mothers. Given the tendency of mothers to serve as primary 

caregivers, this might be expected. Specifically, data from the U.S. time-use survey suggest that 

mothers provide approximately two-thirds of all childcare and housework (Livingston and Parker 

2019). Thus, childcare likely represents a bigger obstacle to post-displacement labor market 

outcomes among mothers than fathers.  

 

 

  

  

                                                 
12 In Appendix Figure A2 we sequentially drop one base year or industry to show that the effects are not driven by 

particular years or industries.  
13 We find no differential effect on UI take-up across the two groups. This indicates that the income and employment 

effects are not driven by extensive margin effects (leaving the labor force).  
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Figure 2: Event Studies for Women’s Employment and Earnings 

Panel A: Employment 

 
 

Panel B: Earnings (1000 NOK) 

 
 

Notes: Dots are point estimates, lines are 95% confidence intervals. Standard errors 

clustered at mother level. Estimating equation: 𝑦𝑖𝑏𝑡 = 𝛼 + ∑ [𝜋𝑡(𝑇𝑟𝑒𝑎𝑡𝑖)] + 𝛾𝑡 +4
𝑡=−3

𝜆𝑖𝑏 + 𝜀𝑖𝑏𝑡, where 𝑦𝑖𝑏𝑡 is a labor market outcome, 𝑇𝑟𝑒𝑎𝑡𝑖  is a binary variable for 

involuntarily displacement at 𝑡 = 0, 𝜋𝑡 time-varying treatment effect in year t, (𝜋−1 

omitted so estimates are relative 𝑡 = −1). Controls also include relative time (𝛾𝑡) and 

base/birth year-by-individual (𝜆𝑖𝑏) fixed effects.  
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4.2 Child Educational Effects 
The results in Section 4.1 show that involuntary job displacements disproportionately hurt mothers 

who are laid off in the first postpartum year, albeit only for a transitory period of three years. This 

may have important implications for the child’s cognitive development. Specifically, labor market 

shocks reduce the financial resources of the household, increase maternal stress, and potentially 

affect the relationship between mothers and children. However, job displacement could also mean 

more time at home for mothers and increased non-financial investment in children. The effect of 

maternal job loss on child outcomes is therefore ambiguous.  

 To examine the impact of postpartum job loss on children, we examine the educational 

performance of children whose mothers were subject to involuntary job loss in the first postpartum 

year, and compare that to the educational performance of children whose mothers were not 

displaced in the first postpartum year. These results are shown in Panel A of Table 1, both with 

respect to national standardized tests in grade 5 as well as GPA in grade 10. Grade 10 represents 

the final year of compulsory school in Norway, and the grades obtained in this year are used to 

apply to high school.14 While it would be of great interest to examine these children’s labor market 

outcomes as well, data limitations prevent us from doing so.15 However, there is a strong 

correlation between 10th grade GPA and later-in-life employment and earnings, such that GPA is 

a useful proxy for understanding how postpartum job loss may affect children’s long-run 

outcomes. For example, using Norwegian register data, we find that a one standard deviation 

increase in 10th grade GPA is associated with an increase in annual market income of 

approximately 18,000 NOK (≈ $2,000).  

 Panel A of Table 1 shows that the transitory effect on mothers has significant and long-

lasting negative effects on children’s educational performance and human capital accumulation. 

Specifically, a child whose mother was involuntarily displaced in the first postpartum year scores 

1.5 percentile ranks lower on national tests in fifth grade, and have a compulsory school GPA that 

is 10 percent of a standard deviation lower. The magnitude of the GPA effect is relatively 

substantial, and falls within the range of effects that have been estimated from other family and 

school interventions. For example, Dahl and Lochner (2012) finds that a $1,000 increase in family 

                                                 
14 High school is optional and includes 13 distinct education programs. High school applicants rank three programs in 

their county. Students are admitted based on grade 10 GPA. 
15 Specifically, the displacements we examine take place in 1995 through 2006, and our data end in 2017. The oldest 

children in our sample are 23 years old in 2017, and labor market outcomes at this age are not representative of lifetime 

labor market outcomes.  
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income raise test scores by 6 percent of a standard deviation, and Krueger and Whitmore (2001) 

finds that assignment to a small class (13-17 students) as opposed to a regular class (22-25 

students) increases student achievement by 20 percent of a standard deviation.  

Panels B and C of Table 1 show that the effects on children are primarily driven by girls. 

This is a novel finding, suggesting that job displacement in the first postpartum year may be 

particularly detrimental to gender equality and the closing of the gender wage gap. We speculate 

that this differential effect across sons and daughters may be driven by mothers engaging and 

interacting with daughters differently than with sons (e.g., Godoy et al. 2006), and that maternal 

stress therefore may impact the relationship with sons and daughters differently. We also note that 

this result is in line with some of the existing research on parental job loss among teenagers (e.g., 

Tanndal and Päällysaho 2020).  

 

 

Table 1: Postpartum Maternal Job Loss Effects on Child Education Outcomes 

  

5th Grade 

English  

5th Grade 

Math 

5th Grade 

Norwegian 

10th Grade 

GPA 

Panel A: Boys and Girls Pooled 

Maternal Job Loss -0.015*** -0.015*** -0.015*** -0.064*** 

 (0.006) (0.005) (0.005) (0.022) 

Mean 0.524 0.544 0.535 4.446 

Observations 55639 62959 62161 22359 

Panel B: Girls Only 

Maternal Job Loss -0.020*** -0.019*** -0.023*** -0.065** 

 (0.008) (0.007) (0.007) (0.028) 

Mean 0.514 0.524 0.553 4.680 

Observations 27550 31041 30775 10980 

Panel C: Boys Only 

Maternal Job Loss -0.009 -0.009 -0.007 -0.050* 

 (0.008) (0.008) (0.007) (0.030) 

Mean 0.533 0.564 0.517 4.220 

Observations 28089 31918 31386 11379 

Notes: Standard errors in parentheses, clustered at mother level. Estimating equation: 𝑦𝑗𝑏 = 𝛼 + 𝛽1𝑇𝑟𝑒𝑎𝑡𝑗 +

𝜌𝑏 + 𝜀𝑖𝑏, where 𝑦𝑗𝑏 is an education outcome, 𝑇𝑟𝑒𝑎𝑡𝑗 is a binary variable for child’s maternal involuntarily 

displacement, and 𝜌𝑏 is base/birth year fixed effects. * denotes significance at the 10 percent level, ** denotes 

significance at the 5 percent level and *** denotes significance at the 1 percent level. 

 

 

 To understand whether the effects of job loss during the first postpartum year on child 

development are restricted to mothers, or extend to father as well, Appendix Table A2 provides 

results from estimating Equation (2) using fathers rather than mothers. The results are smaller in 
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magnitude and largely not statistically significant, indicating that the detrimental childhood effects 

of parental job loss in the first postpartum year are primarily driven by maternal job loss. This is 

consistent with mothers serving as primary caregivers and playing a more important role in early 

childhood development (e.g., Livingston and Parker 2019). It further suggests that the persistent 

effects on children are unlikely to operate through a loss in household income, as fathers earn more 

on average, and we would expect to find larger effects from paternal job loss than from maternal 

job loss.  

  

Table 2: Maternal Job Loss Effects on Child Education Outcomes, by Child Age 

  

5th Grade 

English 

5th Grade 

Math 

5th Grade 

Norwegian 

10th Grade 

GPA 

Panel A: Postpartum Job Loss (Main Results) 

Maternal Job Loss -0.015*** -0.015*** -0.015*** -0.064*** 

 (0.006) (0.005) (0.005) (0.022) 

Mean 0.524 0.544 0.535 4.446 

Observations 55639 62959 62161 22359 

Panel B: Job Loss in 2nd and 3rd Year 

Maternal Job Loss 0.005 -0.008 -0.002 -0.055** 

 (0.008) (0.007) (0.007) (0.028) 

Mean 0.524 0.544 0.535 4.446 

Observations 32610 37125 36647 14085 

Panel C: Job Loss in 4th and 5th Year 

Maternal Job Loss 0.013 -0.004 -0.002 -0.053 

 (0.011) (0.010) (0.010) (0.040) 

Mean 0.524 0.544 0.535 4.446 

Observations 21789 24634 24313 8869 

Notes: Standard errors in parentheses, clustered at mother level. Estimating equation: 𝑦𝑗𝑏 = 𝛼 +

𝛽1𝑇𝑟𝑒𝑎𝑡𝑗 + 𝜌𝑏 + 𝜀𝑖𝑏, where 𝑦𝑗𝑏  is an education outcome, 𝑇𝑟𝑒𝑎𝑡𝑗 is a binary variable for child’s maternal 

involuntarily displacement, and 𝜌𝑏 is base/birth year fixed effects. * denotes significance at the 10 percent 

level, ** denotes significance at the 5 percent level and *** denotes significance at the 1 percent level. 

 

 

        Finally, to understand whether the effects on child development are restricted to maternal job 

loss in the first postpartum year, or if these effects are also present among children who experience 

maternal job loss at older ages, Table 2 provides results from estimating Equation (2) using 

maternal job loss in the first postpartum year (Panel A), second to third postpartum year (Panel B), 

and fourth to fifth postpartum year (Panel C), as treatment variables. The effects of maternal job 

loss are particularly detrimental during the first postpartum year, though we are not always able to 
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rule out equality of effects.16 This suggestive evidence is consistent with the first postpartum year 

representing a particularly important period in children’s development. This is also consistent with 

the existing research on the effects of parental job loss on child outcomes (e.g., Page et al. 2008; 

Rege et al. 2011; Hilger 2016; Huttunen et al. 2019; Mörk et al. 2020), which has struggled to 

identify statistically significant effects on parental job loss among older children.  

        The assumption underlying our analysis is that there is no selection into treatment based on 

characteristics that also are correlated with the outcomes we consider. To examine this in detail, 

we perform a balance test in which we estimate Equation (2) on a large set of baseline maternal 

(employment, market income, marital status, number of children), spousal (employed and market 

income) and birth (gender, Apgar score, and birth weight) characteristics. In addition, we perform 

a series of robustness checks in which we include municipality-by-year fixed effects, impose 

stricter sample restrictions, and cluster the standard errors at a more conservative level. Results 

from the balance test are shown in Appendix Table A3, and results from all other exercises are 

shown in Appendix Table A4. These results provide strong support for our identifying assumption. 

Specifically, treated and non-treated children are balanced on birth, maternal, and paternal 

characteristics, and the effects are robust to altering the sample, including additional fixed effects, 

and using more conservative standard errors.  

 
5. Mechanisms 
To better understand the channels through which our effects operate, we analyze family formation, 

fertility, spousal labor market responses, and mobility. Figure 3 plots the results from this exercise. 

Job loss in the first postpartum year does not induce a higher divorce rate (Panel A), impact fertility 

(Panel B), incentivize the spouse to engage in additional labor market activities (Panels C and D), 

or lead the family to move to a different area (Panel E). In terms of understanding the impact of 

maternal job loss on child development, Figure 3 indicate that we can rule out these potential 

mechanisms.17  

 

                                                 
16 We pool the second and third, and the fourth and fifth postpartum year, to obtain sample sizes that are comparable 

to our main sample. The reduction in sample size at older ages is due to the sample being restricted to births and job 

losses during 1998-2006. Thus, for births that happen late in this window, we cannot observe potential job losses two-

to-four years later and they are not in the older-age analysis. We have also estimated the effect of parental job loss in 

the first year of life for only those who have data for job loss in year 3 through 4. Panel D of Appendix Table A4 

shows that the main results are unaffected by this restriction.   
17 Our fertility results differ from Huttunen et al. (2016) which finds that job loss reduce fertility. However, our 

setting is very different, focusing on new mums rather than women in general.  
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Figure 3: Event Studies for Potential Mechanisms 

Panel A: Marital Status, Divorce 

 

Panel B: Fertility, More than One Child  

 
 

Panel C: Spouse Employment 

 
 

Panel D: Spouse Market Income (1000 NOK) 

 

Panel E: Inter-Municipality Move 

 
 

 

Notes: Dots are point estimates, lines are 95% confidence intervals. Standard errors clustered at mother level. 

Estimating equation: 𝑦𝑖𝑏𝑡 = 𝛼 + ∑ [𝜋𝑡(𝑇𝑟𝑒𝑎𝑡𝑖)] + 𝛾𝑡 + 𝜆𝑖𝑏 + 𝜀𝑖𝑏𝑡
4
𝑡=−3 , where 𝑦𝑖𝑏𝑡  is a potential mechanism, 𝑇𝑟𝑒𝑎𝑡𝑖  

is a binary variable for involuntarily displacement at 𝑡 = 0, 𝜋𝑡 is time-varying treatment effect in year t, (𝜋−1 omitted 

so estimates are relative 𝑡 = −1). Controls also include relative time (𝛾𝑡) and base/birth year-by-individual (𝜆𝑖𝑏) fixed 

effects.  
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        Combined with the results in Section 4 which suggest that the long-run effects on children 

are not driven by changes in household income (as we would expect larger effects from paternal 

job loss than from maternal job loss in that case), this indicates that the effects likely operate 

through unobserved changes in the relationship between mothers and children following 

involuntary displacement, possibly due to increased stress.  

 
6. Conclusion 

This paper provides novel evidence on the effect of labor market shocks in the first postpartum 

year on mothers and children. To isolate exogenous variation in job displacements, we follow prior 

literature and focus on involuntary job loss due to establishment closures and mass layoffs.  

We find that mothers who are displaced in the postpartum year experience significantly 

larger employment and income effects than women who are displaced in non-birth years. However, 

this differential effect is temporary and converges to the effect in the non-birth year sample after 

three years. Despite the transitory nature of the maternal labor market effects, we find significant 

and lasting harm to children’s educational performance and human capital development. In terms 

of mechanisms, none of the effects we identify appear to operate through changes in family 

structure, fertility, mobility, or spousal labor market outcomes. Further, the effects do not appear 

to flow through a reduction in household income as the effect of paternal job loss on children is 

largely not statistically significant nor economically meaningful. This suggests that the effects we 

identify operate through stress-induced changes in the relationship between mothers and children. 

This is consistent with recent research on the relationship between in-utero exposure to stress and 

offspring cognition (Aizer et al. 2016). 

In terms of policy implications, our results show that the effects on maternal labor supply 

are transitory and converge to the non-birth year sample after three years, and that the adverse 

effect on the long-term educational performance of children likely operate through stress-induced 

changes in the relationship between mothers and children. To mute the negative impact on 

children, it is therefore not a question of providing additional job skills to the displaced mothers. 

Rather, it is a question of facilitating the search process such that the transitory effects can be 

shortened and the period of heightened stress minimized. We mention three potential policies. 

First, minimize the stress associated with job displacement through programs that expand job 
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search assistance to new mothers. Second, increase job protections for new mothers and exempt 

this group from seniority rules. Third, actively incentivize employers to hire this group of workers 

to ensure that the period of heightened stress is minimized.  
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Appendix 

 

 

Table A1: Summary Statistics at Relative Time Negative One 
  Birth Year Sample   Non-Birth Year Sample 

 Displaced Non-Displaced  Displaced Non-Displaced 

Panel A: Mother Characteristics 

Employed 1.00 1.00  1.00 1.00 

 (.) (.)  (.) (.) 

Market Income  389.99 397.89  371.90 378.61 

          (176.58) ( 152.04)  (154.89) (147.02) 

Partner Employed 0.86 0.87  0.83 0.83 

 (0.35) (0.34)  (0.38) (0.37) 

Partner Market Income  494.73 500.55  477.40 483.82 

          (304.05) (1155.03)  (345.71) (419.94) 

Divorced 0.046 0.040  0.121 0.113 

 (0.207) (0.197)  (0.326) (0.316) 

More Than One Child 0.16 0.17  0.66 0.69 

 (0.37) (0.37)  (0.48) (0.46) 

Panel B: Children Characteristics 

5th Grade English  0.51 0.52    
          (0.28) (0.29)    
5th Grade Math 0.53 0.54    
          (0.29) (0.28)    
5th Grade Norwegian 0.52 0.54    
          (0.28) (0.28)    
10th Grade GPA 4.38 4.45    
  (0.76) (0.73)       

Notes: Authors' estimation based on Norwegian register data from 1995 through 2010. All tests scores have been 

converted to national percentile rankings. Market income is measured in 1000 NOK. Standard deviations are provided 

in parentheses.  
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Table A2: Paternal Job Loss Effects on Child Education Outcomes 

  

5th Grade 

English 

5th Grade 

Math 

5th Grade 

Norwegian 

10th Grade 

GPA 

Maternal Job Loss 0.010** -0.003 -0.000 -0.010 

 (0.004) (0.004) (0.004) (0.014) 

Mean 0.506 0.515 0.503 4.347 

Observations 100591 114714 113143 43495 
Notes: Standard errors in parentheses, clustered at the father level. Estimating 

equation: 𝑦𝑗𝑏 = 𝛼 + 𝛽1𝑇𝑟𝑒𝑎𝑡𝑗 + 𝜌𝑏 + 𝜀𝑖𝑏, where 𝑦𝑗𝑏  education outcome, 𝑇𝑟𝑒𝑎𝑡𝑗 binary 

variable for child’s paternal involuntarily displacement, and 𝜌𝑏 is base/birth year fixed 

effects. * denotes significance at the 10 percent level, ** denotes significance at the 5 

percent level and *** denotes significance at the 1 percent level. 
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Table A3: Balance Test 

 Employed 

Market 

income 

(1000 

NOK) 

Partner 

employed 

Partner 

income 

(1000 

NOK) Divorced 

More than 

one child 

Age at 

birth 

Child 

female 

APGAR  

5 minute 

score 

Birth 

weight 

(grams) 

Maternal Job Loss 0.000 -3.812 -0.012 0.012 0.004 -0.004 -0.116* 0.008 -0.014 15.679 

 (.) (3.094) (0.007) (7.028) (0.004) (0.007) (0.069) (0.009) (0.015) (10.779) 
           

Mean 1.000 397.483 0.869 500.252 0.041 0.166 30.841 0.490 9.383 3554.208 

Observations 65872 65871 46959 53233 65872 65872 65872 65872 65723 65800 

Notes: Table shows point estimates obtained from estimating Equation (2) on a set of outcomes in the year prior to child birth. Estimating equation: 𝑦𝑗𝑏 = 𝛼 +

𝛽1𝑇𝑟𝑒𝑎𝑡𝑗 + 𝜌𝑏 + 𝜀𝑖𝑏. Standard errors are clustered at the mother level.  
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Table A4: Robustness (clustering SE, more FE, common sample), Boys and Girls Pooled 

  

5th Grade 

English  

5th Grade 

Math 

5th Grade 

Norwegian 

10th Grade 

GPA 

Panel A: Main Estimate 

Maternal Job Loss -0.015*** -0.015*** -0.015*** -0.064*** 

 (0.006) (0.005) (0.005) (0.022) 

Mean 0.524 0.544 0.535 4.446 

Observations 55639 62959 62161 22359 

Panel B: Cluster Standard Errors as Municipality  

Maternal Job Loss -0.015** -0.015*** -0.015*** -0.064*** 

 (0.006) (0.006) (0.006) (0.023) 

Mean 0.524 0.544 0.535 4.446 

Observations 55639 62959 62161 22359 

Panel C: Municipality-by-Year FE 

Maternal Job Loss -0.018*** -0.017*** -0.016*** -0.073*** 

 (0.006) (0.005) (0.005) (0.022) 

Mean 0.524 0.544 0.535 4.446 

Observations 55639 62959 62161 22359 

Panel D: Common Sample 

Maternal Job Loss -0.020*** -0.019*** -0.017*** -0.087*** 

 (0.006) (0.005) (0.005) (0.022) 

Mean 0.528 0.547 0.536 4.462 

Observations 24524 27810 27447 10236 

Notes: Standard errors in parentheses, clustered at mother level. Estimating equation: 𝑦𝑗𝑏 = 𝛼 + 𝛽1𝑇𝑟𝑒𝑎𝑡𝑗 +

𝜌𝑏 + 𝜀𝑖𝑏, where 𝑦𝑗𝑏 is an education outcome, 𝑇𝑟𝑒𝑎𝑡𝑗 is a binary variable for child’s maternal involuntarily 

displacement, and 𝜌𝑏 is base/birth year fixed effects. Panel A reproduces the main estimates shown in Table 1 

in the manuscript. Panel B provides results when standard errors are clustered on the municipality level instead 

of the mother level. Panel C shows results when municipality-by-year fixed effects are included. Panel D shows 

the effect when we constrain the sample to estimate the effect of parental job loss in the first year of life for 

only those who have data for job loss in year 3 through 4 * denotes significance at the 10 percent level, ** 

denotes significance at the 5 percent level and *** denotes significance at the 1 percent level. 
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Figure A1: Event Studies for Men’s Employment 

 

Notes: Dots are point estimates, lines are 95% confidence intervals. Standard errors 

clustered at father level. Estimating equation: 𝑦𝑖𝑏𝑡 = 𝛼 + ∑ [𝜋𝑡(𝑇𝑟𝑒𝑎𝑡𝑖)] + 𝛾𝑡 + 𝜆𝑖𝑏 +4
𝑡=−3

𝜀𝑖𝑏𝑡, where 𝑦𝑖𝑏𝑡  is a labor market outcome, 𝑇𝑟𝑒𝑎𝑡𝑖  binary variable for involuntarily 

displacement at 𝑡 = 0, 𝜋𝑡 time-varying treatment effect in year t, (𝜋−1 omitted so estimates 

are relative 𝑡 = −1). Controls also include relative time (𝛾𝑡) and base/birth year-by-

individual (𝜆𝑖𝑏) fixed effects.  
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Figure A2: Difference-in-Differences Sensitivity of Dropping One Industry or One Year, Birth 

Year Sample 
Panel A: Employment, Dropping Years 

 

Panel B: Income (1000 NOK), Dropping Years 

 
 

Panel C: Employment, Dropping Industry 

 
 

Panel D: Income (1000 NOK), Dropping Industry 

 

Notes:  Histogram of difference-in-differences estimates, where each industry or year is dropped one at a time. Vertical 

line is the point estimate when all industries or years are used. Estimating equation: 𝑦𝑖𝑏𝑡 = 𝛼 + 𝛽𝐷𝑖𝐷(𝑇𝑟𝑒𝑎𝑡𝑖 ×
𝑃𝑜𝑠𝑡𝑡) + 𝛿𝑇𝑟𝑒𝑎𝑡𝑖 + 𝜏𝑃𝑜𝑠𝑡𝑡 + +𝜀𝑖𝑏𝑡, where 𝑦𝑖𝑏𝑡 is a labor market outcome, 𝑇𝑟𝑒𝑎𝑡𝑖  binary variable for involuntarily 

displacement at 𝑡 = 0, 𝑃𝑜𝑠𝑡𝑡 binary variable for after child birth. 𝛽𝐷𝑖𝐷 is the coefficient of interested, and the 

distribution of leave-one-out 𝛽𝐷𝑖𝐷 is plotted above. 
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            Appendix Figure A3: Sensitivity to Relaxing Work History Restriction 

Panel A: Employment 

 

Panel B: Earnings (1000 NOK) 

 
 

Notes: Dots are point estimates, lines are 95% confidence intervals. Standard errors 

clustered at mother level. Estimating equation: 𝑦𝑖𝑏𝑡 = 𝛼 + ∑ [𝜋𝑡(𝑇𝑟𝑒𝑎𝑡𝑖)] + 𝛾𝑡 +4
𝑡=−3

𝜆𝑖𝑏 + 𝜀𝑖𝑏𝑡, where 𝑦𝑖𝑏𝑡 is a labor market outcome, 𝑇𝑟𝑒𝑎𝑡𝑖  is a binary variable for 

involuntarily displacement at 𝑡 = 0, 𝜋𝑡 time-varying treatment effect in year t, (𝜋−1 

omitted so estimates are relative 𝑡 = −1). Controls also include relative time (𝛾𝑡) and 

base/birth year-by-individual (𝜆𝑖𝑏) fixed effects.  
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