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תקציר 
 

הורות   כיצד  בוחן  זה  עבודה  נייר  לסטטיסטיקה,  המרכזית  הלשכה  וסקרי  מנהליים  נתונים  על  בהתבסס 

וזהות מגדרית משפיעים על משתני תוצאה שונים בשוק העבודה. עשור לאחר לידת הילד הראשון, שכרן של  

על   להורות. בהתבסס  מכניסה  כתוצאה  לגברים  ביחס  יהודיות שאינן חרדיות  נמוך  בכ- 28  אחוזים  נשים 

מדגם מסקר כוח אדם, ניתן להסיק שעיקר הפגיעה בשכרן של אימהות נובע ממעבר למשרות בהיקף חלקי.  

בש נת 2015, הפער בשכר נשים לעו מת גברים המוסבר על ידי הורות מהווה כ- 47  אחוזים מתוך סך פער השכר  

הראשונה   היא  העבודה  בשוק  המגדריים  הפערים  על  ההורות  השפעת  סוגיית  משכך,  )הממוצע(.  המגדרי 

בחשיבותה אילו מעוניינים לצמצם את פער השכר המגדרי הקיים. עבור ערבים ישראלים, נמצא שהפגיע ה   

השכר   פערי  לפיה  ההשערה  את  מחזקת  זו  תופעה  הנישואין.  בשנות  כבר  מתחילה  הורות  עם  המתואמת 

המגדריים הקשורים בהורות נובעים גם מתפיסות תרבותיות.  

 

מילות מפתח: זהות מגדרית, היצע העבודה של נשים, ילדים, פערי הכנסה מגדריים  
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1 הדעות המופיעות  בנייר זה הן של המחבר בלבד ואינן משקפות בהכרח את עמדת משרד האוצר.  נייר  עבודה  זה נכתב בשיתוף  

פעולה  עם אגף הכלכלנית הראשית במשרד האוצר והוגש  במסגרת  תואר מוסמך בכלכלה  באוניברסיטה העברית, בהנחיית ד"ר  
מיכאל עמיאור.   

2 אגף הכלכלנית הראשית, משרד האוצר; והאוניברסיטה העברית בירושלים. 

וידר,   לג'וליה  ובייחוד  למחקר  בלמ"ס  מידע  הנגשת  לחברי  צוות  תחום  להודות  באנגלית, אבקש  על התודות המופיעות  בנוסף 
ורבקה קריגר על יצירה והנגשת הנתונים הגולמיים עליהם מבוסס נייר העבודה.  
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1 Introduction

In the 21st century, all indicators regarding gender gaps in the developed world point in

the right direction (that the gaps are narrowing). The wage gap and participation gap

have decreased, and we have witnessed a reversal in the gender gap in education. Rel-

ative to the previous century, today there are more women graduating from bachelor’s

degrees than men (Goldin (2014); Blau and Kahn (2017)). Recently, an increase in the share

of women in the top 10 percent of the earnings distribution has been shown in several

countries (Atkinson, Casarico, and Voitchovsky (2018); Bozio, Garbinti, Goupille-Lebret,

Guillot, and Piketty (2018)). In spite of the above, gender gaps in the labor market remain

substantial. Two key factors that probably explain the remaining gap are gender differ-

ences in educational choices (Black, Haviland, Sanders, and Taylor (2008); Bertrand (2017))

and gender differences in the labor market penalties associated with parenthood. Both fac-

tors can be considered related to social norms and gender roles, which have been getting

more attention lately in economic literature, under the title of identity theory (see Bertrand

(2011) for an extensive review on the subject).

This paper explores the impact of parenthood, more specifically parenthood after hav-

ing children. The paper is divided into three main sections: estimating the impact of par-

enthood on various labor market outcomes; the share of parenthood in the earnings gender

gap; and a special case that favors the importance of the gender identity explanation in ad-

dressing the underlying causes of the labor market penalties associated with parenthood.

Based on survey data and administrative data, the analysis conducted in the following sec-

tions uses the theoretical framework and event-study empirical methodology presented in

Kleven, Landais, and Søgaard (2019). The following sections of this paper are divided into

three mini-study-like sections. All sections have a similar structure, and sections 3 and 4

are only dependent on section 2 for understanding.

Section 2 focuses on estimating the impact of (actual) parenthood on the labor market

outcomes of men and women in Israel’s main sub-population, non-Haredi Jews, and on

understanding and evaluating the estimated results generated by the event study model.

The analysis focuses on the 16 years around the first childbirth. Similar to the findings in

the paper mentioned above by Kleven, Landais, and Søgaard, the results show that en-

tering parenthood has a significant effect on women’s career trajectories, and on the other
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hand, it is a non-event for men. A decade after entering parenthood, the effects remain

relatively persistent. Defining the ”child penalty” as the percentage by which women fall

behind men in labor outcomes due to children (all born children in the event window), the

analysis shows that after a decade, the child penalty in earnings and in labor force par-

ticipation equals 28 percent and 7 percent respectively. Using survey data and an event

study pooled model of different individuals appearing once relative to their first child-

birth it is suggested that the long-run child penalty in hours of work is 27 percent. These

results suggest that the decrease in hours of work associated with children has a relatively

high effect on the earnings child penalty (i.e., women switch to part-time jobs after giving

birth). The impact of children on the choice of workplace is shown by women switching

to family-friendly jobs. A decade after the arrival of children, women are 21 percent more

likely to work in the public sector than men and are 14 percent more likely to work near

their homes. Though the findings on the impact of parenthood on the choice of workplace

are open to certain biases, thus not as conclusive as other results in this section, it can still

be inferred that the impact of children on the choice of workplace is substantial.

Alongside the empirical investigation, section 2 examines the event study model’s po-

tential limits, that can lead to biased estimations. One problem that can be shown is that

the event study model, in its current form, and under the identification assumptions in

this study, can suffer from a potential bias in the estimation of the treatment effect. This

is due to the inability to separate the treatment impacts in homogeneous sub-groups, es-

pecially if those sub-groups have a similar career path. Two illustrations of this problem

are shown using Israeli academic graduates, and workers in the public sector. In both

groups it is shown that the impact of parenthood is not fully separated from the impact of

accumulated experience in the labor market, thus leading to biased estimates. A possible

solution to this problem is adding a control group of childless individuals with placebo

childbirths matched by background information. Unfortunately, adding the control group

does not successfully solve the inability to separate the impact mentioned above in the

current data.

Section 3 decomposes the average earnings gender gap in years 2000-2016 into child-

related inequality, post-child education inequality, and residual inequality within married

couples. Since the beginning of the 21st century, the fraction of child-related inequality in
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the average earnings gap has grown from 9.2 percentage points to 20.4 percentage points,

making child-related inequality the most significant factor on the earnings gender gap

today.

Following recent literature claiming that cultural norms have a significant role in ex-

plaining the impact of parenthood on female labor force behavior, the last part of this

paper focuses on the possible relation between female labor force behavior and gender

norms. Based on the event study empirical methodology, section 4 focuses on the impact

of marriage on labor market outcomes in the Israeli Arab population. The results show

in the Israeli Arab population the labor penalties associated with gender begin on enter-

ing the institution of marriage, and that marriage has a long lasting negative impact on

Arab women’s labor force outcomes. While an estimation based on entering parenthood

fails to stand the causal identification assumptions in the Israeli Arab population, the esti-

mation based on marriage suffices the identification assumptions. Defining the ”marriage

penalty” similarly to the ”child penalty” as the percentage by which women fall behind

men due to marriage, the analysis shows that after a decade of marriage, the marriage

penalty in earnings and labor force participation equals 35 percent and 46 percent respec-

tively. These results suggest that counter to the child penalty in the non-Haredi Jewish

population, the marriage penalty is primarily driven by the extensive margin.

An analysis of marriage in the non-Haredi Jewish population shows that there is a

drop in women’s earnings two years after marriage. This result is not surprising because

in the data set, practically all married non-Haredi Jews become parents, and on average the

first childbirth occurs a year after marriage. However, the estimated earnings trajectories

of both genders show a positive trend immediately after marriage that can possibly be

explained by an inability to separate the impact of marriage from growing experience in

the labor force.

The remainder of the paper is organized as follows. Subsection 2.1 reviews related liter-

ature on the dynamic impacts of children on women and on the gender gap. Subsection 2.2

describes the survey and administrative data used to estimate the impacts of children, and

gives a primary indication of the impact of children on the non-Haredi Jewish population.

Subsection 2.3 lays out the identification assumptions and the event study methodology.

Subsection 2.4 presents the empirical results of the non-Haredi Jewish population. Section
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3 presents the decomposition of gender inequality within the married non-Haredi Jewish

population. Section 4 presents the empirical strategy and results of the marriage penalty

on the Israeli Arab population, and section 5 is a summarizes the sections above.

2 The Child Penalty in Israel

2.1 Literature Review

Contemporary research has shown clear evidence that the arrival of children is associated

with negative effects on the career paths of women and is an important turning point in

the amplification of the gender gaps in the labor market. This section concentrates on

reviewing results and papers documenting the dynamic direct impacts of parenthood on

women and the gender gap within households and in the general population.1

Following the career dynamics of MBA graduates in top US business schools, Bertrand,

Goldin, and Katz (2010) found that female graduates with children had less accumulated

work experience, worked less hours, and earned lower wages relative to men with or

without children. After entering parenthood, female MBAs allocated to family-friendly

jobs, enabling greater flexibility in hours and in working location. Relative to their spouse’s

income, motherhood had an increasingly negative effect on womens’ career outcomes.

Confirming the results of Bertrand et al. 2010, Angelov, Johansson, and Lindahl (2016)

measure the change in income and wages within households using event study method-

ology. Based on administrative data from Norway, they find a persistent decline in the

mother’s labor outcomes after the first childbirth, leading to an increase in the income gap

by a third within household. Divided by variation of education level within households

pre-birth, the effect of parenthood on the gender gap is higher the less educated a female is

relative to her spouse. Using the same empirical strategy, similar results have been found

in the US based on a combination of a survey and administrative data (Chung, Downs,

Sandler, Sienkiewicz, et al., 2017).

Using Danish administrative data Kleven, Landais, and Søgaard (2019) show immedi-

ate drastic drops in earnings, labor force participation, hours of work, and wage rates at

the onset of parenthood. Twenty years later, the deviation in the dynamics of labor out-

1This review is mostly related to section 2 and section 3. A review of related literature for section 4 appears
at the beginning of the section 4.
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comes decreases, but a substantial gender gap remains. Also, parenthood continually low-

ers women’s chances to be promoted to a managerial position over the years and increases

the rate of women shifting to family-friendly jobs supporting previous findings (Blau and

Kahn (2017); Goldin (2014); Goldin and Katz (2016)). Similar analysis and results on the im-

pact of children has been documented in Germany, Austria, Sweden, the US and the UK

(Kleven, Landais, Posch, Steinhauer, and Zweimuller (2019); Kuziemko, Pan, Shen, and

Washington (2018)). Decomposing the components of education before parenthood and

impacts of children, Kleven, Landais, and Søgaard find that the latter explains 80 percent

of today’s gender gap in Denmark.

Using a structural model and a combination of Germany’s administrative and survey

data, Adda, Dustmann, and Stevens (2017) show that fertility decisions are related to losses

in skills associated with career interruptions and sorting. Based on simulations, they show

that the rate of skill atrophy and career opportunity losses (of work interruptions) are

greater in jobs demanding higher human capital. Costa Dias, Joyce, and Parodi (2018)

show that two decades after the first childbirth, differences in accumulated years of expe-

rience and working hours can explain up to two-thirds of the existing gender pay gap of

college graduates and about one third for individuals with lower education. A key result

that they find is that most of the gap derives from working part-time hours. This is because

it is the accumulation of full-time paid work experience that allows workers to command

higher wages in the future while part-time work does not. Studies conducted in Spain

(Daniel, Lacuesta, & Rodrı́guez-Planas, 2013) and Norway (Butikofer¨ , Jensen, & Salvanes,

2018) show or enforce the results and conclusions above.

2.2 Data and Descriptive Statistics

2.2.1 Data

The analysis conducted in the following chapters is mainly based on administrative data of

the Israeli population born between 1950-1995 over the years 1995-2018. The data set con-

tains individual-level information drawn from several governmental sources, merged by

the Israeli Central Bureau of Statistics (CBS) by request from Israel’s ministry of treasury.

The data set contains rich information about education, marital status, housing, annual

earnings, workplaces, and children.
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Annual Earnings Relative to First Childbirth

Figure 1: Average yearly earnings for men and women relative to their first childbirth
(time 0) in 1,000 NIS in 2016 prices. The black and grey solid dotted lines show average
earnings for a balanced panel of men and women respectively (the core sample), from five
years before the first childbirth to ten years after.

The main group analyzed in this paper is Israel’s non-Haredi Jewish married popu-

lation. The decision to restrict the analysis to this group was in order to attain a better

gender-balanced estimation, and because of cultural differences of other sub-populations

in Israel that effect their participation behavior in the labor market. The identification of

both parents of a child is only possible for individuals that have their spouse’s ID reported,

which in Israel’s administrative data is reported only for married individuals. This deci-

sion also ensures that the analyzed group is balanced between sexes.2. Secondly, Israel’s

Haredi Jewish men are given financial and other incentives to focus on religious studies

rather than participating in the labor force (Batz and Krill (2019); Regev (2017)), leading to

substantially lower participation rates in the Israeli labor market. The Israeli Arab popula-

tion does not encourage their women to participate in the labor force in general, especially

after getting married, and thus they are not included in the main group analysed in the pa-

2Leaving all parents would result in more fathers in the birth cohorts born around 1950 and more mothers
in the birth cohorts near 1995 due to the average age gap between the fathers and mothers in Israel. An
analysis of the full population of 1950-1995 is reported in the appendix in figure 10
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per. However section 4 focuses on the Israeli Arab population as an interesting case study,

examining the impact of marriage on labor market outcomes, suggesting the importance

of culturally defined gender identity in shaping parenthood associated labor penalties.

The event study analysis conducted to measure the child penalty is based on first child-

births where both of the parents are observed five years before having a child and ten years

after. Given the calendric years of the data set, I focus on first childbirths cohorts between

2000 and 2008, where both of the parents are known and alive.3 Thus, the child penalty

estimation in annual earnings and in employment is made by a balanced panel, which con-

sists of 404,706 individuals, balanced over 16 years of observations (6,475,296 individual-

year observations). The outcome labor force variables estimated in the following analysis

are annual earnings, participation in the labor force, reported usual weekly working hours,

employment in the public sector, and employment in the town of residence.

The child penalty estimation in weekly hours and the impact of parenthood on the

probability of working in the town of residence are estimated using a sub-sample of the

non-Haredi Jewish population from the labor force survey (LFS) in the years 2012-2016,

merged with the administrative data set mentioned above. In Israel, the information on

hours of work does not exist in administrative data.4 Hence, the most reliable source on

this subject is Israel’s LFS. The survey questions available in this study also include limited

information about the daily commute which enabled the creation of a dummy for working

in town of residence. Because each person answers the survey only once, I define the

specific event time as the time difference between the response to the survey and year

of the first child birth, i.e, if an individual submits the survey in 2012 and had his first

childbirth in 2009 the event time would be 3. Similarly, if an individual submits the survey

in 2012 and becomes a parent for the first time in 2015 the event time would be -3. This

sample consists of 53,314 individuals that represent 1,431,071 individuals over a 14-year

window , 4 years before the first child birth, and 9 after.
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Table 1: Core Sample (Israeli non-Haredi Jews)

Men Women
Administrative data
Observations 3,237,648 3,237,648
Individuals 202,353 202,353
Immigrant 36,415 40,597
High School Graduates 11,844 21,317
Degree Graduates 70,158 92,305

Labor Force Survey
Observations 26,312 27,002
Individuals 26,312 27,002

Table 2: Core Sample (Israeli non-Haredi Jews) Descriptive Statistics

Men Women
Avg. min max Avg. min max

Administrative data
Age at first birth 30.3 17 57 27.75 16 54
Number of children at t = 10 2.7 1 9 2.7 1 9
Annual earnings in 1,000 NIS at t = −5 55.8 0 332.9 34.1 0 198.6
Annual earnings at t = 0 108.9 0 515.6 49.8 0 254.1
Annual earnings at t = 10 148.4 0 818.5 79.6 0 449.1

LFS
Age at first birth 31.7 18 57 29.7 19 49
Number of children 1.9 1 4 1.9 1 4
weekly working hours at year of birth 39.9 0 98 12.9 0 98

In the earnings rows, in the max columns, the calculation is for 99 percentile due to confiden-
tiality.
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2.2.2 Descriptive Statistics

Table 2 presents descriptive statistics on the core sample (non-Haredi Jewish married pop-

ulation). As can be seen, the average number of children is 2.7, the age of mothers at first

birth is 27, and the age of fathers is 30, leading to an average 3-year age gap at first child-

birth. The annual average earning of men in the year entering parenthood is 108,911 NIS

and of women in the year entering parenthood is 49,790 NIS in 2016 prices.

The following analysis aims to motivate the event study methodological analysis. Fig-

ure (1) shows the average annual earnings of parents in years relative to the birth of the

first child. The patterns shown in figures 1 reveal that in the years before the birth of

the first child, the earnings trajectories of the parents are almost parallel, suggesting no

gender-specific trend over time. Men have higher pre-birth earnings partly due to the fact

that they are on average three years older. After the birth of the first child, we have a sharp

drop in the earnings of women followed by a positive trajectory similar to that of men, but

at a substantially lower level at all post-birth years. In order to study the dynamics in more

detail, we would need to isolate the effects related to parenthood alone, excluding other

determinants that are effecting the earnings trajectories.

2.3 Empirical Strategy and Identification

The empirical event study model below estimates the impact of parenthood since the first

childbirth. Denoting gYist as the labor outcome variable for individual i of gender g at event

time t and year s the following event study model is created:

Y g
its =

∑
j=−1

αg
j · 1[j = t] +

∑
k

βg
j · 1[k = ageis] +

∑
y

γgy · 1[y = s] + νgist
̸

(1)

The right-hand side of equation (1) include sets of event time dummies, age dummies,

and year dummies, respectively. The year in which the individual has his/her first child-

birth is denoted by t = 0. Omitting the event time dummy at t = −1 , normalizes the

event time coefficients to measure the impact of children relative to the year before the

first childbirth.
3There is insufficient information in the data set to determine whether the all parents were resident in Israel

throughout the 16-year window around the first childbirth.
4There are some sources on contracted monthly hours of work in the public sector, which are not included

in the data of this study.
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Specifying equation (1) in levels rather than in logs keeps the individuals with zero

earnings (due to non-participation or unemployment) in the estimation. By doing so, the

model avoids the selection bias of including only individuals who have a strong preference

to keep working after birth.5 gPt is the percentage effect of the first childbirth in relative

time t of gender g, which is defined as follows:

P g
t :=

α̂t
g

Ê[Ŷt
g
− α̂t

g | t]
=

α̂t
g

Ê[
∑

k β̂j
g
· 1[k = ageis] +

∑
y γ̂y

g · 1[y = s] | t]
(2)

The variation in the age and year at which individuals have their first child enables the

separation of the effects of all three sets of dummies. Under the assumption that the event

time dummies are identified conditional on age and year, gPt captures the event time-t ef-

fect of children as a percentage of the counterfactual outcome of a childless state.

The child penalty on women relative to men is defined at event time t as

Pt :=
α̂t

Men − α̂t
Women

Ê[Ŷt
Men

− α̂t
Men | t]

(3)

Note that the empirical model does not include individual fixed effects. The addition of

individual fixed effects to the model would lead to an underidentification problem. Denot-

ing the event of entering parenthood Ei of individual i in year s, because all individuals

in the estimation are treated, we can write t = s − Ei for all t. The linear connection be-

tween the event time relative year t and the year s cannot be disentangled in the presence

of individual fixed effects when there is no control group. Subsection (A.1) of the appendix

presents the proof of this underidentification problem.

The core idea of the identification that the empirical strategy relies on is that around

the first childbirth, sharp changes in labor outcomes occur that cause a discontinuity in the

labor outcomes trajectories. These changes can then be attributed to (actual) parenthood

under a set of three assumptions.

5This selection would cause a considerable downsize in the estimated effect on annual earnings trajecto-
ries. An example of this selection bias is seen in figure 5 plotting the impact of parenthood on earnings for
individuals working in the public sector or the private sector for at least 7 years. This specification demands
all individuals in the estimation to work at least 7 years within the 15-year event window. Thus, forcing to
some extent, but not entirely, a selection bias toward individuals who prefer to keep working after entering
parenthood.
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The first assumption is that the outcome variable does not determine the decision to

become a parent (at a specific point in time). The visual evidence presented in the following

sub-section supports this assumption: the career trajectories of men and women show

a similar pattern, and the sharp breaks in the trajectories always occur just after having

children.

The short-run assumption - The second assumption is that on average, in the short-

run, individuals aim to smooth their earnings. This assumption refers to the window of

time just before and after the first childbirth. In other words, although the decision to

become a parent is not exogenous, it can be assumed that the sharp changes in earnings

are orthogonal to unobserved determinants around the first childbirth.

The long-run assumption - The third assumption is that controlling for the dynamic

determinants that do not depend on children, enables the identification of the effect of

parenthood in the long-run. While in the small event-window around childbirth, it can be

assumed that the short-run assumption holds, in a bigger event-window, large changes in

non-child earnings components can occur with high probability, leading to post-birth bi-

ased estimates. In other words, this assumption is a conditional independence assumption

for dynamic processes.

The event study methodology is an essential component in the identification process

itself. First, the event study methodology enables better measurement of the treatment

coefficients over time than other methodologies that assume a parametric form for the

treatment over time (Borusyak & Jaravel, 2017). Second, while in other more canonical

methods, a control group is crucial for the estimation, the event study methodology en-

ables the separation of different dynamic effects from the treatment coefficients over time

with no need for a control group. Specifically, as mentioned before, in estimating the im-

pact of children, the separation of the effects is done by exploiting the variation of other

time-dependent variables (age and year) relative to ”the event” of the first childbirth.

What are the weaknesses of this empirical strategy and what are the potential biases in

the estimated results? The ideal experiment to estimate the impact of parenthood would

be if giving birth were randomized, then the child penalty could be referred to as the

difference in differences effect at time t between two treated groups. The main problem

under the existing setting of the analysis is the non-randomness of the treatment. The aim
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of the three assumptions above, is to suffice desired treatment exogeneity.

The strongest assumption is the long-run assumption, which could be violated in two

main ways. First, as in any conditional independence assumption, there is the concern

of an omitted variable bias (OVB). Second, there is a concern that the model’s dynamic

determinants are not well separated in the estimation, which then might disable the inde-

pendence. Intuitively, the plausibility of an OVB is more likely, the further the estimation

from the first childbirth. An example of a violation of the long-run assumption is if unob-

served income expectations triggered parenthood. I.e., the decision of when to have the

first childbirth is induced by unobserved information of a future improvement in the earn-

ings of one of the spouses. This example is especially problematic for the estimation of the

model because even after controlling nonparametrically for life-cycle trends by age, the

presence of parallel pre-trends in the estimated event dummies for both genders cannot

guarantee the holding of a ”parallel trend assumption” post-birth.

The second problem with the long-run assumption is that the event study model relies

on individual-level variation in the age and year relative to the first childbirth to separate

the life-cycle trends and the dynamic parenthood impacts. The estimation of the model

on a group with some homogeneous characteristics can decrease the ability to separate

the different dynamic effects, primarily if the characteristics might be related to specific

behaviors or patterns in the labor market. An even worse case scenario would be if these

characteristics influence when to have the first childbirth based on unobserved informa-

tion. To better understand this problem, consider the case in which all individuals have

their first child at the same age. In such a scenario, there would be perfect multicollinearity

between the event and age dummies. In such a case, the event dummies would absorb all

the life-cycle trend, or the age dummies would absorb the parenthood impacts. If half of

the individuals have their first child at the age m ∈ N and the second half at m−1, it can be

expected that the event and age dummies would be biased to some degree and suffer from

high multicollinearity with the age dummies.6 Hence, We can expect to be able to separate

the two dynamic trends of age and parenthood only when high variation in the age relative

to the first childbirth exists. This problem can be suspected to be especially problematic

for the estimation of the conditional average treatment effect (CAT) in sub-groups, if these

6A similar problem would occur if all childbirths were in the same year.

15



sub-groups are pre-defined by expected career paths.

One solution to this problem is adding a control group with an earnings path simi-

lar to the parents’ assumed counterfactual earnings path. For example, an ideal control

group would be of barren individuals of all ability levels with career motivations sim-

ilar to parents’. Adding this control group would solve the model’s strong reliance on

individual-level variation and enable the separation of the life-cycle trends in homoge-

neous groups. Kleven, Landais, and Søgaard (2019) suggest a methodology to form a con-

trol group, which they use to justify the holding of the long-run assumption. In attempting

to replicate this methodology, I created a control group of childless individuals. However,

in Israel the dominant culture dictates that every individual who can, becomes a parent,

and so this group was probably composed of non-normative individuals, as can be seen

by their average earnings. In appendix A.2, I explain how the control group was generated

and show descriptive statistics that justify why I do not find the control group fit to stand

the desired standards mentioned above. In subsection 2.4.3 I use the control group and

show that they do not improve the estimation of CAT of parenthood in the non-Haredi

population divided by education level.

2.4 Results

This section, presents estimates of the impacts of children on the trajectory of a wide range

of labor market outcomes for men and women. Firstly impacts on annual earnings and

employment/participation rates are shown. Aiming to give some understanding of the

underlying anatomy of these impacts, it is shown how occupation choices of working in

the public sector, firm characteristics, and scope of position by men and women respond

to parenthood and may explain the child penalty in earnings. Secondly, in order to in-

vestigate further the parenthood penalty and its relation to the event study model a set of

results are presented using different sub groups. An analysis of the conditional average

effect of parenthood in sub-populations divided by education level and by working sector

(Private or Public) adds more information to the understanding of the potential biases of

the model. In this last analysis, the impact of parenthood is biased in academic graduates

due to the failure to separate the dynamic components of the original model, specifically

in this sub group, age does not capture the full accumulation of work experience in the
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The Impact of Children on Labor Outcomes

(a) Annual earnings

(b) Participation

(c) Weekly working hours

Figure 2: The figure shows percentage effects of parenthood gPt as defined above on la-
bor outcomes across event time window g−5 ≤ t ≤ 10 for each gender g, with P−1 := 0.
The shaded areas are 95 percent confidence intervals, based on robust standard errors. Es-
timates in (a) and (b) are based on 404,706 individuals that are balanced over 6,475,296
observations. Estimates in (c) are based on 53,314 individuals representing 1,431,071 indi-
viduals over a 9-year window, appearing once relative to t = 0.
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labor force which I suspect to be exogenous to parenthood to some extent.

2.4.1 Impacts on Earnings and Labor Supply

Panel 2a shows the impact of parenthood on Gross annual earnings. The plot shows the

gender-specific impacts of children PMen
t , PWomen

t across the event time of the first child-

birth relative to the year before the first childbirth (t = −1). Compared to Figure 1 (in the

descriptive statistics section), once the life-cycle and time trends are taken out, the impact

of parenthood on earnings of men and women are almost identical until entering parent-

hood. In the year after childbirth, women experience an immediate drop of 29.7 percent,

while men experience no visible change. In the years following the initial drop, the earn-

ing trajectory of women does not converge back to the original level. Ten years after the

birth of a first child, woman’s earning trajectory stabilizes at around -26 percent below its

pre childbirth level, whereas men’s earning trajectory is essentially unaffected by children.

The child penalty in the earnings of women relative to men after 10 years is equal to 28

percent.

Five years prior to the first childbirth, the earning trajectories of men and women begin

at -13.3 and -15 percent respectively, relative to t = −1.7 An intuitive explanation for this

phenomena is that most of the Israeli population enter the labor market at a relatively older

age and have their first child within a short time after entering the labor market. Israel

has military conscription at age 18 for all members of the non-Haredi Jewish population,

which lasts for three years for men and two years for women. Based on the core sample,

the average age for men to graduate with a bachelors’ degree is 28.6, and for women, it

is 26.3. On average, prior to the first childbirth, men and women holding a degree have

around two years of experience in the labor market for academic graduates. High school

graduates complete their army service at ages 21 (women) and 22 (men) if not older, and

have their first child at age 26 (women) and 28 (men), giving them at best 5-6 years in

the labor market. Thus, the five-year window before the first childbirth overlaps with the

entrance of Israeli men and women into the labor market, leading to the observed (strong)

positive increase in the trajectories in the pre-birth years.

Notice that the pre-birth impacts of parenthood on the earnings trajectories is a good

7This result is not similar to most countries that conducted an event study analysis, though Germany and
Austria do exhibit a similar pre-childbirth pattern, as can be seen in Kleven, Landais, Posch, et al. (2019).
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example of how some characteristics, that can be considered homogeneous in all the core

sample, influence the event study model’s ability to separate the estimated dynamic ef-

fects (as discussed in the previous subsection). I.e, due to the lack of variance in pre-birth

earnings trajectories, the event study estimation fails to separate the impact of entering the

labor market and the entrance to parenthood in the pre-birth window. The fact that the es-

timated trajectories for labor participation (2b) do not show the same pattern, strengthen

the explanation above, that the pre-birth pattern is due to initial gains in earnings that

might be typical to the first years in the labor market for almost all the core sample. The

above-mentioned pre-birth trajectories path is not a problem for the estimation as long as

the inability to separate the impact of parenthood from the life-trends does not leak into

the years after the first childbirth, which by visual examination seems to be the case.

Panel 2b shows the estimated impact of parenthood on the labor participation rate.

Similar to Panel 2a, the participation rate of men and women evolve in a parallel fashion

until entering parenthood. Women experience a sharp drop of 8 percent in labor force

participation the year after the birth of the first child, and in the following ten years a

relative drop of -12.6 percent. The child penalty in the participation rate of women relative

to men after 10 years is equal to 7 percent.

Panel 2c investigates the impact of parenthood on weekly working hours. Unlike the

two estimated outcomes above, this following result is based on a sample data set as de-

scribed in the Data section of section 2 (see p.8). using a pooled model with each individual

appearing only once. This result should be considered as an indication of the possible real

impact that cannot be estimated using the data that was available for this paper. 8 As be-

fore, in the year after childbirth, women experience a sharp drop of 40 percent in weekly

hours and recover ten years after to 27 percent less than their weekly hours pre-birth.

Panels 2b and 2c suggest that the rate of participation explains a small part in the earn-

ings child penalty while the weekly working hours is an important element in the explana-

tion of the penalty. In other words, in Israel, most women return to the labor market after

becoming mothers, and the decrease in their working hours better explains the reduction

in their earning potential.

8Unlike in earnings, where looking at different individuals over time can lead to high variation in the
outcome variable values, the boundedness of the outcome variable of working hours between 0-98 hours per
week improves the possibility of identification. This is true given the assumption that most people would not
exceed the upper bound and behave similarly over the years.
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The Impact of Children on Workplace Characteristics

(a) Public Sector (b) Workplace in Hometown

Figure 3: All panels plot the percentage effects of parenthood gPt as defined above, on job
or workplace characteristics. The shaded areas are 95 percent confidence intervals, based
on robust standard errors. Estimates of the probability of holding a job in the public sector
in (a) are based on 404,706 individuals, that are balanced over 6,475,296 observations. Es-
timates in (b) based on 53,314 individuals representing 1,431,071 individuals over a 9-year
window, appearing once relative to t = 0.

2.4.2 Impacts on Occupational Choice

Figure 3 concentrates on the impact of children on the choice of workplace. Panel 3a shows

that (actual) parenthood increases womens’ entrance to the public sector by around 21

percent after a decade, and 18 percent relative to men. Israel’s public sector is considered

family-friendly in many aspects. For example, workers in the public sector who become

parents are entitled to shorter workdays and workweeks while being paid for these hours.

Secondly, the public sector includes most of the education system workforce. Employ-

ees of the education system are entitled to longer vacations, relative to the private sector,

and which are compatible with the school calendar of Israel’s children. A critique of this

finding is that possibly it simply indicates that women are more risk averse and more

likely to chose a job with high job stability (Bertrand (2011)). If this critique were right,

then women’s trajectory should have been similar to men’s trajectory, indicating that the

preference of women to work in the public sector is not related by itself to child-rearing. A

plausible explanation of the difference in the trajectories of men and women is that women

intentionally move to the public sector before they choose to become mothers, due to the

family-friendly environment that the public sector provides. While the result in Kleven,

Landais, and Søgaard (2019) suggest that the chances of men and women to work in the

public sector are similar pre-birth, the trajectories in panel 3a imply that the first assump-
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tion is violated, leading to biased estimates. Thus while in results in the previous section

the impact of ”actual” parenthood is identified, the estimation of parenthood’s impact on

the probability of working in the public sector suffers from an endogeneity bias.

Panel 3b plots the probability to work in the town of residence, based on the LFS sample

and the event study pooled model. Nine years after the first childbirth, the analysis sug-

gests that women are 12 percent more likely to work in their hometown than men. This

result supports the motherhood penalty on commute documented in France (Le Barban-

chon, Rathelot, and Roulet (2019)) and Denmark (Lundborg, Plug, and Rasmussen (2017)).

It should be noted that unlike other results, this result is estimated only for working indi-

viduals. Thus, it potentially suffers from a sample selection bias that can be suspected to

effect the women’s estimated probability downwards. One possibility is that women who

are not working did not find a workplace satisfying their commute constraints.

2.4.3 Treatment Heterogeneity, Accumulated Experience and The Spacial Case of Israel

The following subsection focuses on conditional average treatment estimation (CATE) in

two showcases that put a spotlight on the the potential separability problem of the the

event study estimates in groups with homogeneous characteristics, that was discussed in

the empirical strategy subsection 2.3. The two cases are the estimation of parenthood’s

impacts by educational level and by sector, public or private. The cases were chosen based

on the expected career path of degree graduates and public sector workers. One can ex-

pect that degree graduates have a similar career path relative to their first childbirth due

to the old age at which Israelis graduate and enter the labor market, at least in the early

years of their career. Thus, one could expect a positive correlation between entering par-

enthood and positive earnings shocks due to the relatively high overlap between entering

the labor market and parenthood. On the other hand, independent of educational level,

almost all Public sector workers get promoted based on seniority in workplace, thus the

earnings career path in this sector is linear and steady-paced relative to the private sector.

Hence, one could assume that parenthood and positive earnings shocks should be rela-

tively independent, as the career path in the public sector is fixed. Yet, in both cases these

subgroups show similar characteristics in career path within the estimated group, which

possibly leads to a separability problem. As will be shown, even in such cases where the
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The Impact of Children Relative to Educational Level

(a) High School Graduates (b) Degree Graduates

(c) High School Graduates w. Experience (d) Degree Graduates w. Experience

Figure 4: The figure shows percentage effects of parenthood gPt as defined above on earn-
ings by educational level: high school graduates (only) and degree graduates. Panels (a-b)
are based on equation (1) estimates. The shaded areas are 95 percent confidence intervals,
based on robust standard errors. Panels (c-d) are based on equation (1) with the inclusion∑
of a set of accumulated experience dummies: g

l δ · 1[l = expl is]. Panels (a,c) estimates
are based on 33,161 individuals, that are balanced over 530,576 observations. Panels (b,d)
estimates are based on 162,463 individuals, that are balanced over 2,599,408 observations.
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estimations are over a large set of individuals, the separability problem is noticeable and

significant. The findings in this subsection suggest that estimating the CATE of the impact

of parenthood in some sub-groups using the event study model, as used in contemporary

literature, is limited. Secondly, it implies that the use of a parallel trends assumption as a

solution in those cases may not be sufficient to reach causal identification.

Figure 4 shows the impact of children on earnings for high school graduates (HSG) and

for degree graduates (DG), BA or higher. As in the previous results, the plotted trajecto-

ries of the HSG sub-population in panel 11a show similar patterns to those of the full core

sample (panel (2a)). After the birth, the HSG women’s earnings drop by 26 percent, and

a decade after the initial drop, their earnings stabilize at -19 percent. On the other hand,

the men’s trajectory has a constant small positive effect of about 4 percent after entering

parenthood. Panel 11b plots the earnings trajectories for degree graduates. Both the men’s

and women’s trajectories show a positive linear increase after childbirth. After a decade,

the woman’s earnings trajectory drop to -11 percent, and men’s earnings grow by 18 per-

cent relative to the year before birth. The estimated child penalties for HSG and DG are 26

and 40 percent, respectively.

As mentioned before, degree graduates have around two years of experience in the

labor market prior to the first childbirth. Thus, the overlap of parenthood with the entrance

of Israeli men and women to the labor market probably lead to the appeared positive

bias. This hypothesis can be tested by adding a measure of accumulated experience into

equation (1). Panels 4c and 4d plot the impact of parenthood on earnings for HSG and DG

while controlling for accumulated experience of months in the labor market, using a set∑
of additional fixed effect dummies in the event study model: g

l δ · 1[l = expl is]. In both

panels, the positive and some negative effects that appeared in the men’s and women’s

trajectories shrink, leaving the new estimated child penalties to be 18 percent for HSG and

21 percent for DG. Note that the addition of accumulated experience fixed effects leads to

an endogeneity bias, and it’s addition is only meant to show that the estimates of the event

time dummies are positively biased.

Adda et al. (2017) and Costa Dias et al. (2018), suggest that the impact of parenthood

on accumulated experience (measured in working hours) can explain a substantial share

of the gender gap. This hypothesis finds support in results presented above by implic-
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itly suggesting that that main difference in the possible child penalties of mothers with

different educational level is cleared when adding an accumulated experience proxy vari-

able. Butikofer¨ et al. (2018) argue that based on similarity in pre-birth trends within sub-

groups, it is possible to assume a parallel trends assumption (PTA), that the timing of

having a child for both men and women is not determined by expected future positive

income shocks that differ across the genders within sub-groups, in the absence of children.

I.e., if men and women had not become parents, they would have had the same earnings

trajectories. Thus, the positive bias shown above does not allow for a clear estimation of

the impact of children for each gender by itself, but does allow the estimation of the child

penalty. If we accept this parallel trend assumption, then it verifies the child penalties es-

timated in panels 11a and 11b. On the other hand, one can argue that due to fact that the

positive bias is generated by an inability to separate dynamic determinants in the event

study model, there is no guarantee that the size of the positive bias is similar between the

sexes, as it relies on the variation in career paths in each gender within itself.

Two attempts to reduce the biased results are made: adding a control group and adding

a second set of event time dummies. Both attempts fail under the circumstances of the

current data set of this study. As mentioned in the empirical strategy subsection, adding

the valid control group can solve the model’s problem in separating the life-cycle trends

from the dynamic impacts of parenthood. Based on the methodology suggested in Kleven,

Landais, and Søgaard (2019) I add a control group, which to begin with is not suspected to

be fully valid, as elaborated in the appendix. As can be seen in figure 11 in the appendix,

the estimated impact of parenthood in the subgroups are still biased. the second attempt

to reduce the positive bias, is be done by adding to equation (1) a second set of event

dummies around the year of academic graduation. This approach views the academic

graduation as a second treatment, and by adding the second set of event dummies, it’s

aim is to separate the impacts of human academic capital and parenthood one from the

other. Figure 12 in the appendix shows that this attempt fails too, presenting minuscule

differences in the gender trajectories post-birth for the degree graduates subgroup.

Figure 5 shows the impact of children on earnings for workers in the public and pri-

vate sector who worked at least seven years in one of the sectors. Panel (5a) plotting the

earning trajectories for workers in the private sector shows a similar pattern to the results
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The Impact of Children On workers in The Public and private Sectors

(a) Earnings in Private Sector (b) Earnings in Public Sector

Figure 5: The figure shows percentage effects of parenthood gPt as defined above, on earn-
ings for individuals who work at least 7 years in the public sector or at least 7 years in
the private sector. The shaded areas are 95 percent confidence intervals, based on robust
standard errors. The estimates for the private sector workers in (a) are based on 315,478
individuals, that are balanced over 5,047,648 observations. The estimates for the public
sector workers sub-population in (b) are based on 64,400 individuals, that are balanced
over 1,030,400 observations.

in the core sample in panel (2a). After the birth, women’s earnings trajectories drop by 30

percent, and the child penalty in the earnings of women relative to men after 10 years is

equal to 25 percent. After the first child birth, in the public sector workers group (panel

(5b)), the women’s earnings trajectories drop by 24.5 percent at the year of the first child-

birth, and a decade after the initial drop, the impact is negligible. The men’s trajectory is

constantly positive, reaching a 17 percent positive effect after a decade into parenthood.9

As in Panel 11b of the degree graduates, both the men’s and women’s trajectories show

a positive linear increase after childbirth, which may indicate that the estimates in the

two sub-groups suffer from a similar bias. By adding accumulated experience (in months)

fixed effect dummies the positive linear trend drops and the gap between the trajectories

shrink (see figure 13 in appendix), suggesting that the main cause of the bias is related to

the inability of the empirical model to separate the the impact of parenthood from positive

income shocks related to experience.10

9Note that specifications by sector suffer from a selection bias to some extent, as the demand of individuals
to work at least 7 years drop individuals who decide to leave the labor force entirely after entering parenthood.
As remarked in subsection’s 2.3 footnote 5, this selection bias diminishes the child penalty.

10It should be noted that almost 50 percent of the public sector are degree graduates, suggesting that the
bias could be related to late entrance to the labor market. Yet, if the positive estimated impact after the first
childbirth had been only related to overlap between parenthood and entrance to the labor market, one could
expect the same pattern would be seen in panel 2a of the impact of parenthood on earnings in the core sample,
as 35 percent of men and 45 percent of women are degree graduates in it.
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3 Decomposing the Earnings Gender Gap

3.1 Data

Section 3 Decomposes the earnings gender gap into child-related inequality, post-child

education inequality, and residual inequality within married couples. The analysis is con-

ducted over the period 2000-2015, using the same institutional data from section 2 of child-

birth cohorts from 1996 to 2017. Unlike the balanced panel in section 2, in this analysis,

the only demand is to observe parents for at least one year prior to childbirth, and that

they finished education before first childbirth. By doing so, it enables estimating the child

penalties relative to event time t = −1 , as done so far, and to estimate the impacts of pre-

birth educational choice. Under the considerations mentioned above, the analyzed sample

consists of 1,021,013 individuals and of 23,979,590 individual-year observations, ranging

between 3-23 year-observations per individual.

The administrative data used for the analysis in this section has a weak spot. In Israel,

the availability of data on high school education information begins in 1992. Therefore,

only cohorts born after 1973 have information on high school diplomas. Secondly, the

administrative data does not include information on academic diplomas individuals hold

from foreign countries. This leads to an uneven education level distribution with 55 per-

cent of the sample having no educational information, 16 percent are high school graduates

(only), and 29 percent are college graduates.

Another potential problem the constraints of the data may raise is that for early child-

birth cohorts the distribution of ages of parents is bounded (as the birth cohorts of the

sample are between 1950-1995). This problem coulds lead to a bias in the estimation of the

child penalties, as the age distribution shrinks for the child births of the early years in the

estimation. However, an estimation of equation (1) on the core sample with a bounded age

distribution at age 50 shows that the estimates are still highly similar to those where the

age distribution is not bounded.

The following analysis focuses on the earnings gap between married parents, thus

omitting other individuals: parents that are not married and childless individuals. Figure

(14) in the appendix plots annual earnings over age, for married parents and other indi-

viduals. Due to the distinct differences of married parents from the other individuals, the
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figure of the measured earnings gender gaps over the years 2000-2015, which the decom-

position is conducted on, show a significantly different path and size from the earnings

gender gap that official sources report on Israel’s full population.11

3.2 Empirical Strategy

Relying on the identification assumptions and empirical strategy presented in section 2, an

extension to a year-specific coefficients on event time is:

Y g
ist =

y j=−1

αg
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Denoting gαyj , is the year-specific event coefficients. Xkis includes covariates of age

and calendar year dummies, as well as 14 education dummies that include matriculation

eligibility and academic professions by sets of similar subjects, all gained prior to entering

parenthood. The mean gender gap in year s is defined by
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ist | s] (5)

Based on the Oaxaca-Blinder decomposition approach and using the year-specific co-

efficients on the event study model above, we get
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The first right hand term is the estimated impact of child penalties on gender inequality

is year s, with Ỹ W W= Ŷ W −ist ist α̂st and W and M indicate for Men and Women respectively.

The second term captures the impact of different coefficients on non-child covariates, dif-

ferent returns to education, and returns to age. The last term captures the impact of differ-

ences in non-child covariates, different levels of education, and the gap in ages.

On the following analysis the decomposition of the two last terms is separated into

11When focusing on individuals at the ages 35-50 in the administrative data set, the average earnings gender
gap decreased from 48 percent in 2000 to 33.9 percent in 2015, and the median earnings gender gap decreased
from 28.4 percent to 22 percent. These statistics are consistent with the OECD results (OECD, 2020).
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education-related inequality and residual inequality. The residual inequality is generated

by the differences in age and year estimates.
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residual−related inequality

Finally, it is important to note that while the identification of the child-related impact

is validated by the assumptions mentioned in section 2, the education-related impacts are

considered only correlational.

3.3 Results

Figure (6) shows the decomposition analysis based on the estimates of the year-specific

event study model without education controls; the estimates with education controls; and

the estimates of the simple year-specific model with the education controls from the second

estimation. Over the years, the earnings gender gap for married parents is stable, with 38

percent in 200 and 43 percent in 2015 (with 44 percent maximal value in 2011).

As can be seen, the fraction that can be attributed to child-related gender inequality is

not the same in all panels. The explanation for these results is that adding the education

controls bias the year-specific child penalties upwards, similar to the result found in the

last section of section 2. With this understanding, I will only address the results in panels

(6a) and (6c) in the following analysis as causal.12

The fraction that can be attributed to child-related gender inequality has grown from

9.2 percent to 20.4 percent, translated to 47 percent of the gap explained by child penal-

ties in 2015. The child-related gender inequality in earnings has increased by 223 percent.

12As mentioned in the previous section, an important note considering the Institutional data set, relevant
to the following analysis, is that it lacks the information on individuals holding degrees from countries other
than Israel. To avoid potential biases related to the former-USSR immigration wave, I ran the following model
controlling for immigration in the set of variables in the event study defined later in this study. The results I
found had been very similar with and without the immigration dummy; thus, I omit it in the final analysis
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Earnings Gender Gap Decomposed to Parenthood and Education Components

(a) Eq.4 without education controls

(b) Eq.4 with education controls

(c) Estimates mix of (a) and (b)

Figure 6: The figure shows dynamic Oaxaca-Blinder decompositions based on equations
(4) and (6). The decomposition in panel (a) consists of year-specific, event-time coefficients
and control for a full set of age and year dummies. The decomposition in panel (b) expands
on the specification above by adding five education dummies representing five potential
earnings groups.The decomposition in panel (c) uses the estimated year-specific, event-

29time coefficients of the specification in panel a with the control estimates of panel b. In all
panels, the residual gender gap represents the effects of age and year dummies.



This phenomenon can be explained (as mentioned in section 2) by a positive change in

women’s counterfactual earnings. Focusing on the child-related term in equation (6) it can

be seen that the two components in the numerator are positively effected by an increase in

women’s potential earnings, leading to the high increase observed over the years. Figure

15 in the appendix shows the year-specific child penalties in ten and twenty years, esti-

mated by equation (4). The ten-year child penalties show a moderate increase over the

years, consistent with the explanation presented above.

The base subgroup for the estimation are individuals with no educational information.

There are additional five education levels in gXist, high school graduate, and four sets of

academic professions divided by average earnings of the whole population in 2015. The

education subsets are (1) humanities sciences, education, art, social sciences, agriculture,

Allied health professions, architecture, biological sciences, and physical sciences; (2) law,

business management, and economics; (3) medical studies; (4) math, computer science,

statistic, engineering (electric, mechanical, etc.) , and physics.

The fraction of the education-related gender inequality is the summation of the two

RHS education-related expressions in equation (6). A result consistent with the narrative

that women improved their potential income over the years is the diminishing gap in re-

turns to education (the unexplained effect of education) over time. The explained effect

of education is minuscule at 2000 and turns negative in 2003 as women overtake men in

terms of education (See Figure 16 in appendix). It should be noted that in high probability

it could be that the lack of information on education on early cohorts leads to a tilted-

downwards estimation of the education-related gender inequality. Further analysis using

better education data can confirm this last hypothesis.

4 The Marriage Penalty in Israel’s Arab Population

This section explores the impact of marriage on labor force outcomes in the Israeli Arab

population. Unlike the impact of parenthood, where apparent biological differences be-

tween sexes play a substantial part in the early years of parenting that may dictate some

economic behavior, an impact of marriage on labor force outcomes could be considered

”purely” normative and less clear from an economic perspective. The finding of a clear

negative marriage impact, under Israeli labor laws and circumstances seen in Arab com-
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munities in other countries, could be considered a supporting evidence to the view that

gender norms have an essential role in the mechanisms behind, the impact of parenthood

in particular and behind the remaining gender gap in labor outcomes more generally.

4.1 Literature Review

Over the last century, the main explanations for female labor force participation explored

in the economic literature has been focused on comparative advantage in specialization

within households (G. Becker and 1981 1985 , Chiappori (1988), Lundberg and Rose (2000)

and Browning, Chiappori, and Lewbel (2013)). However, recent findings show that while

women’s participation rates in the labor force have increased, their share in housework

had stayed relatively high and steady (Sevilla-Sanz (2010), Sevilla-Sanz (2010)). These find-

ings demands an explanation beyond the scope of the ”traditional” theoretical models (of

Becker and Chiappori). In an attempt to refine the explanation on female labor force be-

havior patterns, gender identity theory has become important in contemporary literature

(Akerlof and Kranton 2000 and 2010, Bertrand, Kamenica, and Pan (2015), Wieber and

Holst (2015), Zinovyeva and Tverdostup (2018)).

The connection between child penalties and gender identity have been established in

numerous ways. On a broader level, Kleven, Landais, Posch, et al. (2019) show that coun-

tries with similar cultural backgrounds experience similar child penalties. Furthermore,

they find strong positive correlation between the size of the child penalty and conserva-

tive view regarding women’s child-rearing role (that mothers should stay at home) in early

childhood over the different countries. A study on the dynamics of the female labor force

in the US after WWII finds that sons of working mothers are more likely to have wives

that participate in the labor force (Fernandez,´ Fogli, & Olivetti, 2004).Following this no-

tion of intergenerational impact, Kleven, Landais, and Søgaard (2019) show that women

experience larger child penalties when their mothers were homemakers or worked very

little compared to the fathers. Thus, suggesting that women form their gender identity

during childhood based on the gender roles of their parents. Studies on same-sex couples

found that while same-sex couples split household chores more evenly (Goldberg, Smith,

& Perry-Jenkins, 2012), Lesbian couples still experience a negative impact after having

children (for both mothers) although it is less than for heterosexual couples, and gay-male
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couples experience no long-run penalty (Andresen & Nix, 2019), illustrating once again

the importance of gender identity, even in same-sex couples.

The Arab world suffers from a low participation rate of females in the labor force,

20.7 percent in 2020 (World Bank, 2020).13 There has been an attempt to explain this phe-

nomenon with a comparative advantage model regarding the importance of the oil indus-

try in this region (Ross, 2008). However, this theory has been mostly rejected in its simple

form because of the fact that rich oil countries have a higher female participation rate

on average relative to other Arab countries (see for example A. V. Korotayev, Issaev, and

Shishkina (2015)). One reason that can explain the low rate of female participation in the

labor force, is that many Muslim countries do not hold pro-family policies and don’t en-

force labor laws that ban gender discrimination (Sonbol (2010), Angrist (2012), Sadiqi and

Ennaji (2013)). On the other hand, The phenomena of low female labor force participation

has been observed in Arab immigrant communities in non-Arab countries, indicating a

possible cultural root (Read and Oselin 2004 and 2008, Amin and Alam (2008)). Whether

religious constraints or a different cultural ”Arab” effect are the main underlying causes

for the low female labor participation rate is debated in the literature, yet almost all agree

that women’s employment, if it exists, is dependent primarily on their role in the family

structure. A study of six Arab countries (Spierings, Smits, & Verloo, 2010) found a lower

female participation rate originating in households where husbands were much older than

their wives, where older members of the extended family lived in the household, where a

member of the household was involved in a polygamous relationship, and where women

were young at first birth. A. Korotayev (2000) and A. V. Korotayev et al. (2015) find that

the custom of patrilateral parallel cousin marriage has a strong negative effect on the fe-

male labor participation rate. For an extensive review on the subject of female labor force

participation in Arab countries, see Kraus and Yonay (2018) chapter 2.

Though The labor force participation rate of Israeli Arab women has been substan-

tially increasing in the last two decades it is still very low relative to the Israeli Jewish

population and other developed countries. As reported by the CBS LFS, at 2000 the Arab

female participation rate in ages 25-64 was 20 percent and it had increased to 39 percent

in 2018.Yashiv and Kasir (2013) lists the key factors for the low participation rate of Israeli

13The Arab world consists of the 22 Arab countries, which are members of the Arab League. They are
mainly located in the middle east, north Africa, and western Asia.
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Arab women to be related to the level of education, marital status, and the number of chil-

dren. They find that relative to be single or divorced, being married lower the chance that

an Arab woman would participate in the labor force, from a correlational point of view.

However, this result is inconclusive, as it may result from the other key factors (especially

education). Kasir, Miaari, and liss Ginsburg (2019) conduct a survey in the Israeli Arab

population, including reports on attitudes regarding women’s participation in the labor

market by their parents and husbands. They find that only 4.2 percent of the women that

their husbands opposed the option that their wives will participate in the workforce were

employed, and 17.3 percent of women that their husbands were indifferent about female

participation were employed. Similarly, only 16 percent of women from families who re-

sisted their daughters participating in the labor market were employed, and 21.2 percent of

women from families who were indifferent were employed. Overall, husbands that were

indifferent or opposed their wives participating in the labor market were 42 percent of the

respondents to the survey, and indifferent or opposing families where 46 of the respon-

dents. The findings in Kasir et al. (2019) suggest in the Israeli Arab population, cultural

norms have significant impacts on female labor participation.

4.2 Data

As in previous studies, this section is based on the same data sets described in section 2

(p.8).

The event study analysis of the marriage penalty is the same as the child penalty event

study analysis, except it is based on the first year of marriage, similarly with a 16-year

window. The analysis consists of 123,208 Israeli Arab married individuals.

4.3 Identification and Empirical Strategy

The event study model specification to measure the impact of marriage is identical to the

model for the estimation of the impact of children, presented in equation (1) in section 2.

Y g
its =

∑
j=−1

αg
j · 1[j = t] +

∑
k

βg
j · 1[k = ageis] +

∑
y

γgy · 1[y = s] + νgist
̸

(8)

Using the same notation in section 2, the marriage penalty in time t Pt is defined by
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the gap in the effect of marriage at time t between men and women, divided by counter-

factual income of men without the impact of getting married. Adapting similar identifi-

cation assumptions to the ones presented in section 2, I assume a short-run smoothness

assumption. This assumption is justified by the following analysis showing the drop in

the woman’s earnings trajectory right after the marriage, while the event study based on

entering parenthood shows that the drop in earnings precedes the first childbirth.

The importance of the analysis in this section is to show how identity norms are essen-

tial to the understanding of the impact of having children on labor outcomes in a broader

context. By gender identity ”theory”, having a child by itself is not the cause of most of

the child penalty, but is the trigger for the activation of gender norms that already exist.

The assumption of this section is that marriage is a similar trigger, and Arab women ac-

cept/”activate” a set of conservative norms associated with becoming an Arab wife. This

set of norms, most probably include the norms related to child-rearing.14

4.4 Results

Figure (7) shows the impact of marriage on gross annual earnings trajectories in the Is-

raeli Arab population, compared with the impact of children. In panel (7a), the plot shows

the gender-specific impacts of marriage Pm w
t , Pt relative to the year before the marriage

(t = 1) after life-cycle and time trends are taken out. The earnings trends of Arab men

and women are almost identical until entering marriage. On marriage, Arab women ex-

perience an immediate drop in annual earnings of around 10 percent that grows to a 35

percent drop by the end of the first year, while men experience almost no change. In the

years following the initial drop, the earnings of women continue to drop. Ten years after

the marriage, Arab women’s impact of marriage on earnings stabilizes at around 40 per-

14Though it is possible to separate the impacts of parenthood and marriage, such analysis would not con-
tribute in achieving the aim of this section, and in some sense, it can miss the ”identity” aspect which both of
these social-states are wired to. Disentangling the effect of marriage and the effect of parenthood can be done
by exploiting the variance in years between getting married and having the first child, ideally also having
control groups of married and childless individuals and single parents. Denoting ζgl the effect of marriage at
time l on gender g relative to the year before marriage (m = −1). We can write the following equation:

Y g
itsl =

j=−1

αg
j · 1[j = t] +

m=−1

ζgl · 1[m = l] +
k

βg
j · 1[k = ageis] +

y

γg
y · 1[y = s] + νg

ist

∑
̸

∑
̸

∑ ∑
Checking the results of the suggested model above, appear to add no added value to the following section.

The results for the Israeli Arab population suggest that the impacts of marriage and parenthood are separable
and have significant sizes. on the other hand in non-Haredi Jews, the impact of marriage is negligible.
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Impact of Marriage and Parenthood on Israeli Arab Earnings

(a) Earnings (Arabs, Marriage) (b) Earnings (Arabs, Parenthood)

(c) Participation (Arabs, Marriage) (d) Earnings (Jews, Marriage)

Figure 7: The figure shows percentage effects of marriage gPt as defined above on earnings,
except panel (b) which shows the percentage effects of parenthood defined in section 2
(sub-section 2.3). The shaded areas are 95 percent confidence intervals, based on robust
standard errors. Panels (a,c) estimates are based on 123,208 individuals, that are balanced
over 1,971,328 observations. Panel (b) estimates are based on 163,800 individuals, that are
balanced over 2,620,800 observations. Panel (d) estimates are based on 336,242 individuals,
that are balanced over 5,379,872 observations.
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cent below its level just before marriage, whereas men’s earnings are essentially unaffected

(a small drop of 4 percent after a decade). The marriage penalty in the earnings of Arab

women relative to men after ten years is equal to 36 percent. The slower drop in the first

years after marriage might be explained by the fact that most weddings occur in the spring

and summer, leading to a smaller impact in the first year, assuming Arab women worked

in the first half of the year of their marriage.

Panel (7b) shows the estimated impact of children in the Israeli Arab population. Before

the birth of the first child, the earnings of Arab men and women show vastly different

trends. Five years before the first childbirth, the women’s trajectory is 50 percent higher

relative to the year before the first childbirth, and the men’s trajectory starts at -4 percent.15

While the men’s trajectory slightly ascends before the birth and slightly descends after

the birth, the women’s trajectory shows a significantly different pattern, which indicates

a violation of the short-run and long-run causal identification assumptions presented in

subsection 2.3, or from a different more intuitive perspective, a violation of a parallel trends

assumption.

Panel (7d) show the impact of marriage on the non-Haredi Jewish population. The

impact of marriage is considerable ten years after the marriage, with a small drop in the

year of the marriage and the year after. In the core sample (non-Haredi Jews) practically

all of the married individuals become parents in the first few years after marriage, which

might explain the labor penalty found in panel (7d). It should be noted that there exists a

constant positive trend in the trajectories both genders, similar to the result found focusing

on the sub-population of degree holders (p.21). This positive trend might suggest that the

estimation is biased.

Panel (7c) shows the impact of marriage on labor market participation the Israeli Arab

population. The Arab women’s impact of marriage on the participation trajectory is sim-

ilar to the impact on earnings but with an even stronger negative effect. on marriage, the

women’s trajectory drops in 10 percent, in the first year it drops in 30 percent, and a after

decade the participation trajectory drop is 48 percent relative to the year before marriage.

The men’s participation trajectory is unaffected from marriage. The long-run marriage

penalty is 46 percent, being even greater than the earnings marriage penalty. The fact that,

15A similar result appears in the estimation of labor force participation, with women’s trajectory 60 percent
higher relative to the year before the first childbirth five years before entering parenthood.
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for Israeli Arab women, the impact of marriage on participation is greater than the im-

pact on earnings indicates that the main factor on the earnings penalty is the extensive

margin. Kleven, Landais, Posch, et al. (2019) calculate the child penalty after ten years on

women’s earnings in six countries. Specifically, the child penalty in Austria and Germany

was found to be 51 and 60 and respectively. Compared to Israeli Arab women, one can as-

sume that Austrian and German women are better off in respect to their level of education

and labor market opportunities. The fact that the marriage penalty found in the present

analysis is considerably smaller may indicate that the earning potential of Israeli Arabic

women is considerably lower, thus leading to the smaller penalty relative to Austria and

Germany. This hypothesis could be checked by additional analysis on the impact of par-

enthood/marriage on wage rate, unfortunately this information is unavailable in the data

of this paper.

A possible conclusion that can be derived from the findings in figure (7) is that the Arab

population suffers from disutility when married women work (except housework), while

the non-Haredi Jewish population probably do not. The fact that Arab women leave the

labor force (entirely) after marriage, and do so before having their first child might suggest

that it is the state at which married women work in any rate that causes the disutility

within the Arab population, probably within Arab men.16 On the other hand, under the

exiting evidence presented in this paper, the finding that Arab women leave the labor

force after marriage can be similarly explained by the highly uneven allocation of market

work and housework within their household that causes Arab women to leave the labor

force. However, this explanation is less likely to be true given the findings of Kasir et al.

(2019) on attitudes regarding female employment by family and the women’s husbands.

Further investigation on the connection between cultural norms and female labor force

behavior would probably demand a combination of administrative data and survey data to

understand better the impact of marriage on women conditional on the different attitudes

of their family.

16An alternative normative explanation to the drop after marriage could be a disutility Arab married men
may have from Arab wives interacting with men other than their family outside of their homes. This conjecture
could be supported by looking at the profession of working wives and business characteristics, especially
the relative rate of men and women working in the workplace. Under the available data of this paper, this
information is unavailable. Nonetheless, the high share of Arab women leaving the labor force could not be
only explained by the last conjecture, again suggesting to some extent the existence of a disutility from Arab
wives working within the Arab population.
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5 Conclusion

This paper supports the contemporary literature claiming that parenthood is the leading

cause for gender gaps in the labor market, and that social norms have an important role in

explaining the underlying mechanisms of these gaps. In addition, I focus on understand-

ing the potential limits and biases of the event study model in general and in its specific

application to the Israeli population. Based on rich administrative data, I divide the paper

into three mini-studies with three main results. Both sections 2 and 3 concentrate on the

analysis of the non-Haredi Jewish population born between 1950-1995, and having their

first childbirth between 2000-2008. section 4 analyses the Israeli Arab population for the

same birth cohorts of 1950-1995.

section 2 shows that parenthood has a persistent and substantial negative impact on

women’s earnings. A decade after the first childbirth, The child penalty on earnings is 28

percent, mainly due to switching to part-time jobs. After having their first child, women

are more likely to work in the public sector, and are more likely to work in their hometown.

Splitting the core sample into educational levels shows that the event study model,

in its current form and under the identification assumptions in this study, suffers from a

potential bias related to its inability to separate the impact of accumulated experience in

the labor market from the impact of children in so-called homogeneous sub-groups. This

bias is probably further amplified in the estimation of the model on Israeli data because

of the high overlap in Israel between entering parenthood and entering the labor market

relative to other countries. Two possible solutions to this problem are presented: adding

a control group or adding a parallel trends assumption. I find that both solutions are

unsatisfactory for the data used in this study. Nonetheless, this problem does not affect

the results of the core sample considered as a whole as sufficient variation exists.

section 3 attempted to decompose the average gender gap in earnings within married

couples in order to show what can be attributed to post-birth parenthood, and to pre-birth

educational returns and differences. The different pattern exhibited in the decomposition

over the years 2000-2015 when adding educational level and academic profession controls,

suggest that the decomposition suffers from a similar bias to that mentioned above. In ad-

dition, it could also be a result of the lower quality of the administrative data on education

in the early birth cohorts of the core sample. Nonetheless, it can be concluded that today,
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the dominant factor in gender inequality in earnings is child-related, explaining 47 percent

of the gap.

section 4 emphasizes the importance of gender identity norms in shaping the penalties

associated with parenthood, by showing the penalties in the labor market associated with

marriage in the Israeli Arab population. Many Arab countries and societies are known to

have extremely low labor force female rate participation, and the Arab population in Israel

is no exception. The connection to cultural norms is established by recent evidence from a

survey by Kasir et al. (2019) and by showing that estimation based on marriage triggers the

associated labor penalties and suffices the identification assumptions, while the estimation

based on entering parenthood fails to stand the causal identification assumptions because

of the exiting marriage penalties in the pre-birth period. Unlike the behavioral pattern of

Jewish women who switch to part-time jobs after becoming mothers, Arab brides leave the

labor force.

This paper contributes to the current literature on the female labor force in two main

ways: First, by adding to the growing evidence on the impact of parenthood on female

behavior in the labor force and its importance in explaining the remaining gender gap in

earnings, and labor force employment patterns. Second, by supporting the view that gen-

der norms are central to the mechanisms shaping the size and persistence of parenthood’s

impact on female labor force behavior in particular and in better understanding female

behavior in the labor force in general.

After the difficulties I encountered in estimations presented in sections 2 and 3, I sug-

gest that future work should develop tools to improve the event study empirical strategy

applied in estimating conditional average treatment effects, especially under similar cir-

cumstances as I encountered of groups with similar characteristics and behavior in the

labor force. Such tools could benefit the development and robustness of the literature on

gender inequality in numerous subjects such as pro-family policy assessment which could

be targeted to specific subgroups in the labor force, and further improve the understanding

of the underlying mechanisms of the penalties presented above that women experience in

the labor market.
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A Appendix

A.1 The Individual Fixed Effects Underidentification Problem

One question that can be raised is why the empirical model does not include individual

fixed effects. In previous studies on the impact of children with this methodology applied,

non have addressed this issue. As would be shown below, an addition of a individual

fixed effect would lead to an underidentification problem.

Consider the following simpler ”canonical” model:

Yits =
j=−1

αj · 1[j = t] + µi + γs + νist
∑
̸

(9)

Let h ∈ R be any constant. Notice t = s − Ei, by denoting the event of entering

parenthood Ei of individual i in year s. Thus, we can now write

Yist =
∑
j=−1

αj · 1[j = t] + µi + γs + νist (10)

=
∑
j=−1

αj · 1[j = s− Ei] + µi + γs + νist + (h · Ei − h · Ei) + (s · h− s · h) (11)

=
∑
j=−1

αj · 1[j = s− Ei] + h · (s− Ei) + µi + h · Ei + γs − s · h+ νist (12)

∗
=

∑
j=−1

(αj + h · j) · 1[j = s− Ei] + (µi + h · Ei) + (γs − s · h) + νist (13)

=
∑
j=−1

α̃j · 1[j = t] + µ̃i + γ̃s + νist (14)

̸

̸

̸

̸

̸

* Because the event estimation is bounded in a time frame we get that for all t j = s−Ei

for all i.

The underidentification problem arises due to the fact that all individuals are treated

(become parents).

In a broader situation, to avoid this underidentification problem, two solutions can be

applied. The first solution is to add a control group that does not Aline on the same event
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time greed, and that is not small (to avoid finite sample problems). In the estimation of the

impact of children, this solution demands the construction of a control group that provides

valid counterfactuals for the treatment group, the parents. The second solution is to drop

the individual fixed effects from the estimated model.17 By adding the age fixed effects,

which are crucial for the specific model in our study where the treatment is not randomly

assigned, there is a compensation for the lack of the individual fixed effect that does allow

for the identification of the average treatment effect. Though, As I claim in the last section

of this study, this identification suffers from a potential bias when attempting to estimate

the conditional average treatment effect.

A.2 Control Group Definition and Related Results

The following subsection discusses the how the control group used in subsection 2.4.3 is

defined, and why I find it as not optimal in solving the the event study separability esti-

mation problem in groups with homogeneous characteristics, as discussed in the empirical

strategy subsection 2.3.

The process of generating the control group is following Kleven, Landais, and Søgaard

(2019) methodology. The aim of the process suggested by kleven et al. is to create a con-

trol group of individuals that with high probability will never have children. This group

of individuals are considered implicitly to hold the same career desires as parents have.

This implicit premise is by itself not realistic in Israel, as not having children is almost a

taboo in Israeli society. Contrary to some other countries, in Israel the decision not to have

children is very rare and can indicate on abnormal preferences and behavior or abnormal

constraints on other dimensions; career choices could be one of them.

The creation of the control group is made in three stages. First, under the assump-

tion that after age 40 individuals have lower chances of having children, the group of all

non-Haredi childless individuals over age 40 are added to the control group. Second, all

childless individuals in ages 16-40 are given a probability of not having children, base on

a linear probability model over the probability to not have children conducted on all non-

Haredi Jews in ages 40-67. The linear probability model consists of the following control

variables: quartile earnings at age 25, education level at age 25, birth year, level of reli-

17for a rigorous examination of this underidentification problem and its solutions see Borusyak and Jaravel
(2017) and Schmidheiny and Siegloch (2020).
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Annual Earnings and Participation Rate Relative to First Childbirth by Educational Level

(a) Earnings - High School Dropouts (b) Participation - High School Dropouts

(c) Earnings - High School Graduates (d) Participation - High School Graduates

(e) Earnings - Degree Graduates (f) Participation - Degree Graduates

Figure 8: Rate of participation and average yearly earnings for men and women relative
to their first childbirth or placebo childbirth (time 0) in 1,000 NIS in 2016 prices divided by
the educational levels: high school dropouts (HSD), high school graduates (HSG), degree
graduates (DG). Panels (a-b) estimates are based on 377,35 (13,343 placebo) individuals.
Panels (c-d) estimates are based on 27,202 (12,589 placebo) individuals. Panels (e-f) esti-
mates are based on 140,534 (26,050 placebo) individuals.
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The Impact of Children, Real or Placebo, on Earnings

(a) Women Who Have Children vs Women (b) Men Who Have Children vs Men Who
Who Don’t Don’t

Figure 9: The figure shows percentage effects of parenthood and placebo childbirth on
annual earnings. The plotted curves in the panels are defined by gPt by equation (??), based∑
on equation 1 while omitting the set of age dummies: g

k β · 1j [k = ageis], for each gender
g and it’s placebo control group, with gP−1 := 0. The shaded areas are 95 percent confidence
intervals, based on robust standard errors. Estimates in (a) is based on 202,353 non-Haredi
mothers from the core sample (3,237,648 observations), and 22,872 women who don’t have
children (365,952 observations). Estimates in (b) is based on 202,353 non-Haredi fathers
from the core sample (3,237,648 observations), and 29,110 men who don’t have children (
465,760 observations).

giosity, parents earnings quartile, ethnic origin, parents education level. based on the pre-

dicted probability assigned to the childless individuals in ages 16-40, a relative portion of

the individuals with the highest probability where chosen, matching the share of childless

individuals in each cohort of the 40-67 group. The last stage was to add a random placebo

birth to each individual. The imputation was done by using a log-normal distribution on

the age of the first placebo childbirth, based on education level and birth cohort. Though

the last stage might not seem relevant to the application used in subsection 2.4.3 it is ac-

tually crucial as it ensures that the control group would not be aligned on one event time

grid relative to the parents group. Using the process mentioned above, The generated age

at first placebo-childbirth distribution highly matches the real age at first childbirth dis-

tribution. After creating the control group based on the criteria and process mentioned

above, As age at first (placebo) childbirth withing each gender is evenly spreed,it possible

to assume a parallel trends assumption, and use a difference-in-differences (DiD) design.

As can be seen in figure 8, the differences in the earnings of the control group and the

parents group seem to be substantial and consistent on all the years. thus, suggesting that

the control group is not optimal to solve the event study separability estimation problem.
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Figure 8 plots the average annual earnings and participation rate of parents and the

control group relative to the first childbirth and the placebo first childbirth divided by ed-

ucational level. As can be seen, in all education levels the men in the control group earn

significantly lower annual earnings than fathers, and even lower than the mothers earn-

ings. The women in the control group earn similar earnings to the men in the control,

except in the degree graduates group, where the women earn less then the men. From

panels 8b-8f of the participation rate it is suggested that a dominant reason for the differ-

ences between the parents and the control group is the participation rate. One possible

conclusion from the results in figure 8 is that the control group have different career pref-

erences or constraints that prevent them from fulfilling their career preferences optimally.

Thus, the results in figure 8 suggest that the control group is not optimal in solving the the

event study separability estimation problem in groups with homogeneous characteristics.

Figure 9 plots the impact of parenthood or placebo parenthood on Gross annual earn-

ings within each gender. The plot shows the gender-specific impacts of children PMen
t

, PWomen
t across the event time of the first real or placebo childbirth relative to the year

before the first childbirth (t = −1). The specification of the event time model to this es-

timation is dropping the age dummies, as the age at first age is evenly distributed within

each gender and the parallel trends assumption is used. As can be seen, major differences

appear within each gender panel. The Penalty in the women’s panel (9a) is 14 percent af-

ter ten years into parenthood showing a similar pattern to the main result in panel 2a but

with a penalty small in half. The men’s panel shows a that there is a distinct difference

between men who are going to have children and men who don’t. The finding in this fig-

ure strengthen the claim that the control groups generated with the process above are not

optimal.

B Appendix - Additional Results
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The Impact of Children on Labor Outcomes - All Parents in Data

(a) Annual earnings

(b) Participation

Figure 10: Based on the estimates generated by equation (1), the figure shows percentage
effects of parenthood, defined by gP = α̂ g/Ê

g
Ŷt t [ t − α̂ g

t | t] on labor outcomes across event
time window g−5 ≤ t ≤ 10 for each gender g, with P−1 := 0. The shaded areas are 95
percent confidence intervals, based on robust standard errors. Estimates in (a) and (b) are
based on 459,336 individuals that are balanced over 734,9376 observations.
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The Impact of Children Relative to Educational Level

(a) High School Graduates (b) Degree Graduates

Figure 11: The figure shows percentage effects of parenthood gPt as defined in equation
(2) on earnings by educational level: high school graduates (only) and degree graduates
with a placebo childbirth control groups of the same educational level. Panels (a-b) are
based on equation (1) estimates. The shaded areas are 95 percent confidence intervals,
based on robust standard errors. Panel (a) estimates are based on 45,750 (12,589 placebo)
individuals, that are balanced over 732,000 observations. Panel (b) estimates are based on
188,513 (26,050 placebo) individuals, that are balanced over 3,016,208 observations.

The Impact of Children On Degree Graduates with Second Event Time Dummies for
Graduation

Figure 12: The figure shows percentage effects of parenthood gPt as defined in equation
(2) on earnings for degree graduates with with an inclusion of a second set of event time∑
dummies relative to the year of degree graduation: g · 1l=−1 ζ [l = graduationl is] normal-
ized relative to the year before graduation. The shaded areas are 95 percent confidence
intervals, based on robust standard errors. The estimates are based on 188,513 individuals,
that are balanced over 3,016,208 observations.

̸
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The Impact of Children on Earnings in Public Sector Workers, Controlling for
Accumulated Experience

Figure 13: The figure shows percentage effects of parenthood gPt as defined in equation (2)
on earnings for individuals who work at least 7 years in the public sector with the inclusion∑
of a set of accumulated experience dummies: g

l δ · 1[l = exp ]l is . The shaded areas are 95
percent confidence intervals, based on robust standard errors. The estimates for the public
sector workers sub-population are based on 64,400 individuals, that are balanced over
1,030,400 observations.

Gender Earnings Gap Within Jewish Married Parents and Others

(a) Parents (b) Non-Parents

Figure 14: The figure shows the average annual earnings in 2016 prices of parents and
non-parents non-Haredi Jews by age.
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Earnings Penalties by Birth Cohort and Extrapolation

(a) Average earnings penalty from (b) Average earnings penalty from
event time 0–10 with no education con- event time 11–20 with no education
trols controls

(d) Average earnings penalty from
(c) Average earnings penalty from event time 11–20 with education con-
event time 0–10 with education controls trols

Figure 15: The figure shows earnings penalties by birth cohort obtained from equation
(4). Each panel also includes a linear OLS fit. Panels (a,c) estimates are based on 33,161
individuals, that are balanced over 530,576 observations. Panels (b,d) estimates are based
on 162,463 individuals, that are balanced over 2,599,408 observations.
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Earnings Gender Gap Decomposed Education Components

Figure 16: The figure shows dynamic Oaxaca-Blinder decomposition education-related
components based on equations (4) and (6). The decomposition consists of year-specific,
event-time coefficients, a full set of age and year dummies and five education dummies
representing five potential earnings groups. The five education levels are high school grad-
uate, and four sets of academic professions divided by average earnings of the whole pop-
ulation in 2015. The academic degree sets are: humanities sciences, education, art, social
sciences, agriculture, Allied health professions, architecture, biological sciences, and phys-
ical sciences; law, business management, and economics; medical studies; math, computer
science, statistic, engineering (electric, mechanical, etc.), and physics. the estimates are
based on 23,979,590 individual-year observations, ranging between 3-23 year-observations
per individual, with 1,021,013 unique individuals.

53


	Hebrew Abstract.pdf
	Parenthood and Gender Identity Impacts on Women.pdf
	Introduction
	The Child Penalty in Israel
	Literature Review
	Data and Descriptive Statistics
	Data
	Descriptive Statistics

	Empirical Strategy and Identification
	Results
	Impacts on Earnings and Labor Supply
	Impacts on Occupational Choice
	Treatment Heterogeneity, Accumulated Experience and The Spacial Case of Israel


	Decomposing the Earnings Gender Gap
	Data
	Empirical Strategy
	Results

	The Marriage Penalty in Israel's Arab Population
	Literature Review
	Data
	Identification and Empirical Strategy
	Results 

	Conclusion
	Appendix
	The Individual Fixed Effects Underidentification Problem
	Control Group Definition and Related Results

	Appendix - Additional Results




