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Abstract

This study estimates the wage elasticities of migrants and natives by using data from
the German Socio-Economic Panel from 1984 to 2015 and a grouping instrumental
variable estimator. Female migrants who live with a partner have lower own- and
cross-wage elasticities than respective female natives, and the elasticities of non-
Western female migrants are insignificant. The relationship between participation
and elasticity is not in all cases positive, but parallel to labour market integration,
the time since migration increases the elasticities of women. Elasticities indicate the
potential to increase participation; therefore, it is especially important for non-West-
ern female migrants to remove barriers to flexible wage responses.

Keywords Labour supply behaviour of women - Migration - Grouping estimator
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1 Introduction

The labour market integration of women is much more problematic among migrants
than natives, especially non-Western migrant women. The differences in the par-
ticipation rates between female migrants and natives are much higher than those
between male migrants and natives (Fig. 1). Many studies provide empirical evi-
dence of the negative impact of migration on female migrants’ labour market perfor-
mance or earnings (see Blau et al. 2011; Cooke et al. 2009; Clark and Withers 2002;
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LeClere and McLaughlin 1997). However, the literature concerning migrant wom-
en’s responses to financial incentives and, therefore, the elasticities of labour sup-
ply is very limited.! Knowledge regarding the elasticities of labour supply has high
political and, therefore, high academic importance. The previous literature mainly
considers labour supply elasticities to indicate the magnitude of the efficiency cost
of income taxation or determine the employment impact of reforms in redistributive
tax-benefit systems (Evers et al. 2008). Nevertheless, labour supply elasticities are
also highly relevant for integration policy.

The participation rate is an indicator of the success of labour market integration,
whereas labour supply elasticities indicate the extent to which a population group
is responsive to financial incentives. A high own-wage elasticity observed with a
low participation rate indicates the potential to increase labour participation and,
therefore, is an important mechanism for the labour market integration of migrants.
Previous studies generally find that married women have the largest own-wage elas-
ticities and that men have smaller own-wage elasticities. As reviewed by Steiber and
Haas (2012), on average, men’s employment behaviour is very stable across the life
course; most men work full-time. Women’s life course trajectories are much more
heterogeneous due to child birth or other household responsibilities. Women have
better possibilities to adjust their hours of work in response to changing economic
conditions depending on the extent to which women can outsource tasks, such as
housework and child care. Preferences may also differ between men and women
such that wage functions much more as an incentive for women than men because
it is more socially accepted for women than men to stay at home. On the one hand,
a low own-wage elasticity can be the result of a high participation rate (particularly
among men). On the other hand, among migrant women with low participation
rates, a low own-wage elasticity may be the result of problems with labour market
integration. Own-wage elasticities are not the only important factor for evaluating
the responses of female migrants to financial incentives. By considering cross-wage
elasticities, family-level dynamics are emphasized. Some studies explain the nega-
tive cross-wage elasticities of women by traditional gender roles (Blau and Kahn
2007). One may argue that women in couples with traditional gender roles may not
work or work for a low number of hours when the partner’s income is high enough
to maintain (the preferred) living conditions. However, in general, such women are
not very sensitive to wages, resulting in a low negative cross-wage elasticity. A high
negative cross-wage elasticity may result from a perfectly symmetric labour supply
with the need or preference to maintain a certain amount of household income. This
may also be the case among migrants, especially shortly after arrival, because of the
need to make a living while investing in country-specific human capital. Neverthe-
less, migrant women with a low linkage to the labour market may not be sensitive to
their own and their partner’s wage.

! The study defines the uncompensated elasticities of labour supply as the percentage change in the par-
ticipation rate (extensive margin)/hours worked (intensive margin) that results from a 1 percent change in
the own hourly wage (own-wage elasticity)/the partner’s hourly wage (cross-wage elasticity).
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The aim of this study is to evaluate the labour supply responses of migrant women
to financial incentives. Based on a static model and data obtained from the German
Socio-Economic Panel (GSOEP) from 1984 to 2015, the study estimates uncompen-
sated” own- and cross-wage elasticities at the extensive and intensive margins. In
addition to women’s elasticities, as a point of reference, the analysis estimates men’s
elasticities. This study estimates separate models for Western, non-Western and sec-
ond-generation migrants and natives.” Within the main specification of individuals
living with a partner, the analysis estimates additional elasticities at the extensive
margin for mixed couples consisting of a migrant and a native individual. Further-
more, this study estimates models of individuals who live together with a partner
and individuals who live with no partner separately.

The results show that female migrants who live with a partner have lower own-
and cross-wage elasticities than respective female natives and that the elasticities
of non-Western female migrants are insignificant. An inverse u-shape relationship
appears to exist between the participation rate and wage sensitivity. On the one
hand, parallel to labour market integration, the results indicate that the time since
migration increases the own-wage elasticities of female migrants. Among non-West-
ern female migrants, their low labour market integration appears to be the reason for
the insignificant elasticities. The elasticities of non-Western female migrants who
were involved in the country-specific educational system due to their low age at the
time of migration are significant. On the other hand, female natives’ elasticities were
lower in the last years as they became more attached to the labour market and elas-
ticities became more similar to men’s elasticities.

This study contributes to the literature in the following ways. First, to the best
of the author’s knowledge, no previous study focused on female migrants’ labour
supply elasticities in the debate regarding their labour market integration. Only a
few studies estimate the labour supply elasticities of different migrant groups sepa-
rately (for example, De Boer 2018). Second, the remarkably large GSOEP allows a
broad examination of several subgroups and the investigation of different migrant
groups and living constellations. Several studies compare the labour supply elas-
ticities of the entire female and male populations in different countries (see Evers
et al. 2008; Bargain et al. 2014; Bargain and Peichl 2016). As described by De
Boer (2018), many studies pool subgroups due to the low number of observations.
Third, to reduce possible bias from endogeneity and measurement errors, the analy-
sis applies a weighted least squares estimation of the group means weighted by the
group size. Following Devereux (2004), an error-in-variables estimator corrects for

2 As reviewed by Blundell and MaCurdy (1998), studies generally focus on the uncompensated wage
elasticity of the Marshallian supply function, which maximizes utility subject to a given budget con-
straint. In contrast, the Hicksian supply function defines the compensated wage elasticity by minimizing
the budget given a constant utility. For examples, studies have used the compensated wage elasticity to
measure the substitution and income effect of labour supply due to the introduction of a wage subsidy
that shifts workers into a higher tax bracket and fully taxes the income increase associated with the sub-
sidy.

3 In the following, the term ‘natives’ refers to native-born individuals with no migration background,
while native-born migrants are excluded from this group and referred to as ‘second-generation migrants’.
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bias possibly resulting from a small group size. Finally, the analysis applies sev-
eral robustness checks and either confirms the results or shows the impact of differ-
ent assumptions concerning the selection, imputation of missing wages, weighting,
sample, taxation or existence of children.

This paper is organized as follows. Section 2 presents the theoretical consider-
ations of a household labour supply model. Section 3 introduces the data set and
provides the descriptive results. Section 4 introduces the estimation strategy, while
Sect. 5 presents the multivariate results. Finally, Sect. 6 concludes the paper.

2 Theoretical Considerations

The analysis interprets the labour supply coefficients in terms of the standard static
unitary model of family labour supply. After introducing the model, I discuss the
possible outcomes of the labour supply elasticities of female and male migrants and
natives within the theoretical framework.

As emphasized by Blundell and MaCurdy (1998), the household context adds
several important dimensions to the labour supply model. Wage changes not only
have individual consequences but can also change the balance between men and
women in the family labour supply. Assuming that a household consists of two
working-age individuals, the household maximizes a unitary utility function by
choosing the best bundle of leisure time for the man L,, leisure time for the woman
L, and household consumption C as follows:

U(L,,L,,C.X) M

where X is a vector of household attributes, such as the existence of children. The
household maximizes the family utility subject to the budget constraint as follows:

C+W,L, + WL, = nlY + W, T, + W, T, )

where W, and W, are the net hourly wage rates that determine the opportunity costs
of leisure.* T, plus T, is the total time available to the household, and nlY is the
non-labour income. The model pools the household income as follows:

nlY + Wi (T, = L)) + Wy (T, - L,) =C 3)

The joint optimizing framework determines the allocation rule. The unitary
model allows the direct utilization of consumer theory, recovers the preferences of
each spouse from observed behaviour and provides a framework for the interpreta-
tion of the empirical results.

* The main specification of the estimation uses net wages because gross wages capture the impact of the
tax and transfer system along with the behavioural adjustments of individuals (Haan 2005). Therefore,
the theoretical model abstracts from non-linear taxes, which would lead to a non-linear budget due to
the different marginal tax rates in the various income brackets combined with the existence of non-linear
income (Blundell and MaCurdy 1998).
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Comparable to general utility models, the family labour supply model assumes
that the first derivative of the utility index with respect to the leisure time should
ceteris paribus be positive for both spouses. For some individuals with a very high
preference for work, the marginal utility of leisure may also be negative. The model
further assumes that the second derivative is negative (Steiner and Wrohlich 2004).
Cahuc and Zylberberg (2004) present the decomposition of the effect of a wage
increase into a substitution and an income effect at the individual level, where the
individual has utility from leisure and consumption. The total effect on leisure deter-
mines the labour supply elasticity. Men usually work full-time, and increasing the
working time due to wage changes will not result in high income increases. There-
fore, men’s wage elasticities are often found to be very small. The own wage elastic-
ities of men can also be negative when the income effect leads to a large increase in
leisure time. Because women often work part time and have lower participation rates
than men, their income can increase much more when they increase their working
time. Therefore, women’s wage elasticities are usually higher than men’s elasticities.
On the one hand, due to their potential to increase participation, the lower labour
market integration of female migrants may lead to high own-wage elasticity; on the
other hand, labour market barriers may prevent female migrants’ elasticities from
being as high as female natives’ wage elasticities.

The cross-substitution effect between two spouses’ leisure time is theoretically
ambiguous. The labour supply (at the extensive or intensive margins) of women,
who are secondary earners in the family, is likely negatively affected by their
spouse’s wages in terms of securing living expenses or maintaining a preferred
income due to traditional gender roles. When gender roles are traditional and the
husband’s earnings are high enough, the female cross-wage elasticity may be nega-
tive but low, indicating a general low sensitivity to financial incentives. Higher nega-
tive cross-wage elasticities may occur due to a perfect symmetric labour supply to
secure living expenses or maintain a preferred income. This situation may apply to
migrants, especially shortly after migration, for several possible reasons, including
the need to invest in country-specific human capital. Finally, Bargain et al. (2014)
explain positive cross-wage elasticities (at the intensive margin) with complementa-
rity such that spouses enjoy spending leisure time together.

3 Data and Descriptive Statistics

The analysis uses data from the GSOEP from 1984 to 2015 to estimate wage elas-
ticities. The GSOEP is an ongoing representative panel survey of persons older than
16 years who live in German households. The panel study started in 1984 in West
Germany and included the Eastern Germany part since 1990. The GSOEP con-
tains detailed information regarding employment behaviour and socio-demographic
variables over time (Wagner et al. 2007). The data supplying institute continuously
adjusts the GSOEP questionnaires according to new developments in society, and
almost yearly, new samples are drawn to adequately represent developments, such
as migration flows, and reduce the negative effects of survey-related panel attri-
tion. The number of participants per year increased from 12,290 in 1984 to 27,183
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in 2015. In 1998, 2013 and 2015, the GSOEP increased the sample size by adding
approximately 3000 additional migrants per sample (see also Fig. 2 in the Appen-
dix) (Bohmann and Giesselmann 2018).

The analysis restricts the sample to persons aged between 21 and 60 years. The
sample excludes individuals who are in vocational training or who work as interns
because in these cases, the number of working hours are usually fixed. The sample
also excludes individuals in education who are not employed because other financial
resources appear to exist to cover living expenses. Furthermore, the sample excludes
individuals who are self-employed because their work arrangements can highly dif-
fer from those of white- or blue-collar workers and civil servants.

In the GSOEP, a distinction between long-term (more than 1 year) unemployment
(“ALGII”) and unemployable (“Sozialgeld”)’ benefits is not possible; therefore, the
sample excludes unemployed persons who receive social benefits when they are not
registered as unemployed due to maternal leave or a disability. For the estimation
of elasticities at the intensive margin, regarding the hours worked, all individuals
with zero working hours were removed from the sample. Regarding the total elastic-
ity and sub-elasticity at the extensive margin, the analysis includes individuals not
participating with or without unemployment benefits. One may argue that individu-
als who are involuntarily unemployed should not be considered in the estimation
of wage elasticities. Similar to other studies (e.g., Bargain et al. 2014), the analysis
does not differentiate between voluntarily and involuntarily unemployed individuals.
We do not consider (such as by analysing job search behaviour) whether an indi-
vidual is unemployed and receives benefits because she or he did not find a job or
whether his or her reservation wage is too high for the available jobs/would be too
high for any job. Because this group is important for estimating wage elasticities, the
sample includes the entire group of registered unemployed individuals. Comparable
to non-participating women, the analysis imputes the wages of unemployed indi-
viduals using the wages of employed individuals with similar characteristics. The
section regarding the specification describes this method and discusses its impact on
the results.

After these exclusions, approximately 63% of the respondents remained in the
sample, resulting in a full sample of 53,635 individuals and 331,050 observations.
The average share of first- and second-generation migrants in the sample is 29%, the
share of women is 52% and the share of persons who live with a partner is 77%. The
highest share of migrants, i.e., 45%, originates from a country in Europe (including
the former Yugoslavia), 22% of migrants originate from Asia, the Middle East or
Turkey, 11% of migrants originate from the former USSR and 19% of the considered
migrants were born in Germany. On average, each native individual appears seven
times in the data. Western and second-generation migrants and non-Western male

> The German labour market reforms in 2005 (the so-called “Hartz reforms™) introduced the special
social benefit “Sozialgeld”. Subsequently, individuals with a disability either received “Sozialgeld” man-
aged by employment agencies or “Sozialhilfe” managed by social security offices. The intention was to
supervise individuals with a disability who live with an individual who receives long-term unemploy-
ment benefits by a single institution.
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migrants appear five times, while non-Western female migrants appear six times
(see also Tables 1 and 8). Table 1 compares the main characteristics of (first- and
second-generation) migrants and natives in 2015. Table 8 in the Appendix further
differentiates among migrants with a Western origin (born in Europe outside Ger-
many, a high-income country outside Europe or the former USSR), a non-Western
origin (born in Asia, the Middle East, Africa or Central-/South America) and a Ger-
man origin (second-generation migrants).

Regarding the variables used in the estimation, the tables compare the sample
means, the standard deviations and the number of observed individuals in 2015.
The final two rows show the total number of person-year observations during the
1984-2015 period and the average number of observed years per individual in each
group. As emphasized in the introduction, the differences in the participation rates
between female migrants and natives (18 percentage points) are much higher than
the differences between male migrants and natives (five percentage points). On aver-
age, female migrants work less hours and receive a lower wage than female natives.
The participation rate, number of working hours and average wage indicate that
second-generation migrants are better integrated than Western migrants (including
migrants from the former USSR), while Western migrants are better integrated than
non-Western migrants (see Table 8 in the Appendix). Sixteen to seventeen percent
of female and male migrants and 8-9% of female and male natives live in house-
holds with at least one child younger than 3 years. The share of persons who live
in households with a partner does not vary much between migrants and natives
(for the development of the share over the observation period, see also Fig. 3 in the
Appendix).

The share of individuals with no educational degree is significantly higher among
migrants than among natives (see Table 1). On average, 20% of Western migrants
(including persons from the former USSR) and almost 36% of non-Western migrants
have no educational degree (see Table 8 in the Appendix). Although most migrants
migrated to Germany at an age at which educational biographies are not necessar-
ily finalized,® a high share of migrants (those with no educational degree) have not
invested in further country-specific human capital. For many men, the occupational
skills that they gained in their home countries “on-the-job” without receiving educa-
tional degrees (see Briicker et al. 2016) enable them to participate in the labour mar-
ket. For women, domestic responsibilities may be a barrier to investing in education.

As shown in Fig. 4 in the Appendix, the participation rates of female migrants
differ by educational degree much more than those of female natives. Therefore,
the low participation rate of non-Western female migrants is related to their high
share with no educational degree. Figure 1a displays the women’s participation rates
by their migration status, and Fig. 1b displays the men’s rates by their migration
status. The participation rates of women differ much more by the migration status

% The average age at the time of migration declined from approximately 25 years in 1984 (influenced by
the guest worker generation) to 13 years in 2012 (influenced by migrants who migrated to Germany as
children or for education). Due to the inclusion of new GSOEP samples in 2013 and 2015 of migrants
who migrated to Germany after 1994, the average age has sharply increased since 2013 to 26 years in
2015.
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Fig. 1 Participation rates by survey year, gender and migration background. Source: GSOEP, 1984-2015

than those of men. Figure 1a also shows that in contrast to the participation rates of
migrant women, the participation rates of native-born women have increased since
2000. The participation rates of second-generation female migrants are lower than
the participation rates of female natives, but they display a similar trend. As further
suggested by the indicators displayed in Tables 1 and 8, the integration problem of
female migrants is less serious among second-generation migrants. Integration prob-
lems appear to decrease for the following generations of migrants.
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4 Estimation Strategy

Keane (2011) summarizes several econometric problems that arise when estimating
labour supply elasticities. In addition to the unobserved wages of non-participants,
measurement errors (usually included in micro data) may lead to an underestima-
tion of labour supply elasticities, and an upwards bias can result due to unobserved
characteristics, such as one’s preference for work. To reduce potential bias, the
analysis applies an instrumental grouping approach. This approach applies weighted
least squares estimations of the group means weighted by the group size (see Dea-
ton 1985; Angrist 1991; Blundell et al. 1998; Blundell and MaCurdy 1998). Angrist
and Pischke (2008) emphasize that the procedure is equivalent to two-stage least
squares (2SLS) using group indicators as instruments. 2SLS estimators can typically
be constructed from an underlying set of Wald estimators (by using single binary
instruments). Instead of using age (or education/region/year) as an instrument, the
interacted indicator variables of age, education, region and year-groups function
as instruments (represented by vector M). Consider the first-stage regression of the
individual wage on M. Since the first stage is saturated, the fitted values will be the
sample conditional mean wages of the age-education-region-year groups, repeated
N (cell size) times per group. Therefore, the second-stage slope estimate is the same
as the weighted least squares estimation of the grouped equation, which is weighted
in the analysis by the cell size N (Angrist and Pischke 2008). Tests can examine the
correlation between the instruments and the variable to be instrumented; in contrast,
as emphasized by Wooldridge (2013), we cannot test but must prove the assumption
of exogeneity according to economic or behavioural theory. Using age or education
as single instruments does not fulfil this requirement of exogeneity because these
variables might be correlated with unobservable characteristics. However, when
grouping the data by age, education and region, we can assume that the wage aver-
ages are independent from individual characteristics, such as preference or motiva-
tion (and measurement error). Blundell et al. (1998) define assumptions for exclu-
sion restrictions that result due to grouping. Group (and time) effects can control for
selection into employment (due to unobservable characteristics).

The analysis estimates the elasticities of migrant and native women and men who
live with and without a partner. The analysis bases the grouping on year (in peri-
ods of three-year averages), region (in two groups), age (grouped) and individual
and partner (when one exists) educational level (none/vocational/university). The
approach multiplies each mean by the square root of the number of observations
per group. This weighting attempts to correct for heteroscedasticity, although we are
unsure that the error variance is proportional to the inverse of the group size (Ver-
beek 2012).

This study estimates functions for women as presented in (4) for the extensive
and (5) for the intensive margins or the total elasticity. At the extensive margin, indi-
viduals only have the following two choices: to work or not to work. At the intensive
margin, workers choose how many hours to work. The total elasticity summarizes
both margins and considers individuals who choose their number of working hours
or decide not to work with h;, = 0.
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€ = Uy + QW + QW + 0325 + py +V+Eg 4)

hﬁt = oy + oW + AW, + a3Zﬁ, + Uy +VEE, (5)

Here f refers to a woman, m refers to her partner (if one exists), i refers to the
group to which the woman belongs, and t indexes time. ey, represents the female
average participation rate in group i during period t. hg, represents the average actual
monthly hours worked by the woman. wg, represents the log of the woman’s own
net wage rate per hour, and w,; is the log of her partner’s net wage rate (if she
has a partner). This approach uses the main demographic characteristics with years
and region to cluster the data, while Z;, represents a vector of the remaining control
variables. The vector contains the net non-labour income per person in the house-
hold (the analysis scales the value at 100 for the estimation), an indicator variable
of an own-evaluated good health status and an indicator variable of the existence of
children below 3 years of age in the household. Furthermore, the estimation consid-
ers (3 year) period indicators and regional indicator variables (whether the region is
in the Eastern German area) to control for time fixed effects (v) and regional fixed
effects (uy,). Finally, €5 is the disturbance term.

When grouping the data as previously described, a; represents the individual-
wage effect, and a, represents the cross-wage effect. The analysis estimates linear-
log models and calculates uncompensated elasticities at the average hours worked
or average participation rate of the respective groups. Hence, we regress the hours
worked/participation rate on the log wage and divide the resulting coefficient by
the average number of hours worked/participation rate of the respective group. The
main specification uses net wages because gross wages capture the impact of the
tax and transfer system along with the behavioural adjustments of individuals (Haan
2005). The net wage elasticity indicates the percentage response in hours of work
or the participation rate due to a 1% change in net hourly wages. Because the equa-
tion estimates the variables in levels, it measures a causal relation between a wage
change and a change in the labour supply by considering individuals with different
wage-hours or wage-participation combinations. For example, Steiner and Wrohlich
(2004) use the 2002 wave of the GSOEP to estimate labour supply effects.

In 21% of all observations, individuals do not participate and do not receive any
social assistance (75% are female). Additionally, in 3% of all observations, indi-
viduals are registered as unemployed and receive unemployment benefits.” In these
groups, no wage observations exist. The literature assumes that compared to non-
participating individuals, observed workers have relatively high preferences for
work. Regarding the total own-wage elasticity and sub-elasticity at the extensive
margin, which consider participants and non-participants, the estimated wages of
non-participants based on the observed wages of the participants are upward biased.
The estimated own-wage elasticities on the intensive margin, which considers only

7 The results do not change much when excluding the three percent of observations of individuals who
are registered as unemployed and receive unemployment benefits. The results of this robustness check
are not included in the study but are available upon request.
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participants, are downwards biased (Keane 2011). On the one hand, the vast liter-
ature following Heckman (1976, 1980) proposes a practical two-step solution that
treats the selection problem as an omitted variable problem when estimating the
elasticities at the intensive margin or the wages of non-participants for the total elas-
ticity or sub-elasticity at the extensive margin. On the other hand, this method has
received much criticism (see Nelson 1984; Winship and Mare 1992; Nawata 1994).
To correct for selection bias, variables serving as good predictors of the selection
circumstance for participation that do not influence the outcome variable of how
much to work (intensive margin) or how much to earn (total elasticity or sub-elas-
ticity at the extensive margin) are needed. When a high correlation exists between
the error terms of the selection and the outcome equation,8 the same factors mainly
determine the decision of either the number of hours worked and the decision to par-
ticipate or the wage and the decision to participate. Puhani (2000) emphasizes that
in the case of a high correlation between the two error terms, the two-step Heck-
man procedure is particularly inefficient and not superior to OLS. Therefore, the
main specification in this study does not apply a correction in Heckman’s sense. As
proposed by Devereux (2004), regarding the total elasticities and sub-elasticities at
the extensive margin, the approach imputes the wages of non-participants by non-
parametrically assigning the mean wages of individuals with the same observed
characteristics (based on the age group, educational group, region, year, gender and
existence of a migration background). The robustness checks test whether and how
different assumptions concerning the imputation of missing wages and the selection
bias influence the results.

In contrast to yearly and regional dummies, the estimation model does not
include group indicators. Deaton (1985) emphasizes that the problem in this context
in groups with a low number of observations is that the sample cohort means do not
equal the true cohort means but will contain sampling errors. On the one hand, with
more groups, the bias decreases due to measurement error and unobserved variables,
which also ensures exogeneity. On the other hand, with a higher number of groups,
bias is more relevant due to the small group size. Because the grouping approach
is similar to 2SLS estimators that use interacted group indicators as an instrument,
the first-stage regression of the individual wage on the interacted indicator variables
provides information regarding whether the used instruments are significantly cor-
related with the individual wage or whether a weak instrument problem exists. The
first-stage regressions did not indicate that such a problem exists.

Despite positive test results, especially among migrants, many groups only
have a low number of observations. Among the non-Western migrants (exclud-
ing persons from the former USSR), more than 30% of the groups have less than
ten observations (the analysis excludes groups with fewer than five observations).
Following Devereux (2004), to address possible bias, the analysis implements an

8 Based on a full maximum likelihood Heckman selection model, the correlation between the error terms
of the wage equation and the participation equation is 0.99. The correlation between the error terms of
the hours worked equation and the participation equation is 0.67.
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errors-in-variables estimator that is approximately unbiased in finite samples. The
Appendix provides the details of the errors-in-variables estimator. The analysis
applies the results only to the specification that uses the errors-in-variables weighted
least squares estimator.

5 Results

This section presents the estimation results of the labour supply elasticities of
migrants and natives while differentiating among Western, non-Western and second-
generation migrants. The discussion focuses on the elasticities of women, while
men’s elasticities serve as a point of reference. Section 5.1 presents the estimates
of the main specification of individuals with and without a partner. The following
tables show the total elasticities and sub-elasticities at the extensive and intensive
margins calculated from the coefficients, while the Appendix provides the full esti-
mation results without calculating the elasticities. Section 5.2 discusses the results
of various robustness checks, while the Appendix presents the respective tables.

5.1 Main Results

Table 2a shows the total net wage elasticities of female and male migrants and
natives who live together with a partner (with the same migration status) in one
household. Table 2b differentiates among Western, non-Western and second-gener-
ation migrants who live together with a partner with the same migration status and
provides the elasticities of migrants with a native spouse and natives with a migrant
spouse separately. Based on the regression of the hours worked on the log wage, the
resulting coefficients are divided by the average hours worked per group to calculate
the elasticities.

All uncompensated total own-wage elasticities shown in Table 2a are statisti-
cally significant. The elasticities of the women are higher than those of the men.
The coefficient 0.4 of the migrant women indicates that after controlling for various
aspects, migrant women with a wage higher than the average by 10% have a 4%
higher number of hours worked. Female natives with a wage higher by 10% have a
10% higher number of hours worked. Hence, female migrants have lower responses
than female natives. As shown in Table 2b, Western and second-generation migrant
women have lower own-wage elasticities than female natives; among non-West-
ern migrant women, the elasticity is insignificant. Among female migrants with a
native spouse, the elasticity is also insignificant, while among female natives with a
migrant spouse, the elasticity is lower than that of female natives living with a native
partner. Although more female and male migrants than natives in Germany are mar-
ried, the share of individuals who live with a partner does not substantially differ
by the migration background as shown in Table 1. Figure 3 in the Appendix further
shows that the shares are also quite stable over the observation period. Therefore,
the elasticities do not differ by migration background due to selection into the group
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of individuals who live with a partner. The elasticities of men are smaller and more
concentrated. Among the men, the own-wage elasticity of the migrants is slightly
higher than that of the natives. The difference from native men is higher among
non-Western migrant men than other groups of migrant men. Among male migrants
with a native spouse and male natives with a migrant spouse, the elasticities are
highly similar to those of males living with a partner with the same migration or
non-migration background.

As a second indicator, Table 2a and b display the uncompensated total cross-wage
elasticity. In Table 2a, the cross-wage elasticity is statistically significant negative
among female migrants and natives with a high value for female natives and a very
low value for female migrants. In Table 2b, the cross-wage elasticity is also signifi-
cant and negative among 2nd-generation female migrants and female natives with a
migrant spouse. Negative cross-wage elasticity may result due to a perfectly symmetric
labour supply between a couple resulting from the need to cover living expenses or the
preference to maintain a certain status. Female migrants are less sensitive to not only
their own but also their partners’ wage. Among male migrants, the cross-wage elastic-
ity shown in Table 2a is significant and positive but very low, suggesting that male
and female leisure is complementary (van Soest 1995). The same applies to Western
female migrants and 2nd-generation male migrants (Table 2b). Assortative mating is a
possible explanation for the positive cross-wage elasticity. Blossfeld and Timm (2003)
provide evidence of a high correlation between education and social attributes within
couples in most countries. Assortative mating often results in a similar labour supply
behaviour between couples. As several studies suggest, in all cases, the cross-wage
sensitivity has significantly smaller coefficients than the own-wage sensitivity (Blau
and Kahn 2007; Devereux 2004; Killingsworth 1983; van Soest 1995).

Table 2c shows the total own-wage elasticities of individuals who live without
a partner. The elasticities are more even between single women and men, and the
significant estimates lay in a narrow range; among migrants in general, natives and
second-generation migrants, the elasticities of women are even lower than those of
men. In contrast to the respective women with a partner, single non-Western migrant
women have a significant elasticity.

Table 9a and b in the Appendix display the full estimation results with the coef-
ficients derived from the linear-log models not calculating the total elasticities. In
most groups, the effects of the other variables on the number of hours worked are
as expected. In most groups, the effect of non-labour household income is signifi-
cantly negative, and the effect of a good health status is mostly positive. The effect
of young children is significantly negative among women. In many cases, living in
the Eastern Germany area has a positive effect on the hours worked; nevertheless,
this effect is often insignificant.

Table 3a and b provide the sub-elasticities with respect to the participation rate (exten-
sive margin), while Table 4a and b provide the sub-elasticities with respect to the hours
worked excluding non-participants (intensive margin) among individuals who live with a
partner (Tables a) and without a partner (Tables b). The total elasticities are very similar
to those at the extensive margin and consistent with other studies, and in most cases, the
extensive margin dominates the intensive margin (Bargain et al. 2014; de Boer 2018).
The differences across the subgroups are similar at the extensive and intensive margins
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and comparable to the total elasticity. The responses of women with a partner are higher
than the responses of respective men. The responses of female migrants with a partner
are lower than those of respective female natives. This finding holds among Western and
second-generation female migrants with a partner. Among non-Western female migrants
with a partner, the responses are insignificant. Among men with a partner, the responses
of migrants are higher than those of natives, and non-Western migrant men exhibit the
highest responses. Among individuals without a partner, the own-wage elasticities at the
extensive and intensive margin are also very similar to the total elasticities with lower
differences between men and women and between migrants and natives than among
individuals with a partner. The cross-wage elasticities at the extensive margin (Table 3a)
are very similar to the total cross-wage elasticities. At the intensive margin (Table 4a),
most groups have a significant and positive but low cross-wage elasticity, except for
female natives and 2nd-generation migrants, who have an insignificant coefficient.

Some basic results of this study are similar to the findings of previous studies. The
extensive margin dominates the intensive margin, and the own-wage elasticities of
women with a partner are higher than those of respective men. The values correspond
to the intervals reported in other studies. Bargain et al. (2014) compare compensated
and uncompensated labour supply elasticities across 17 European countries and the US
and show that the estimates of married women range between 0.2 and 0.6 (and those of
men are smaller and more concentrated). The own-wage elasticity in this study is very
high for female natives and lower for female migrants. Blundell and MaCurdy (1998)
and Evers et al. (2008) report the elasticities of women, and some estimates are larger
than 2. Table 5 compares the total own-wage elasticities of women who live with a
partner between the 1985-2009 and 2010-2015 periods and shows that the own-wage
elasticity of female migrants increased while that of female natives decreased from
the first to the second period.” Similar to the decrease in the own-wage elasticity of
female natives, many studies provide evidence of a decrease in the own-wage elasticity
of women over the last decades. Bargain and Peichl (2016) discuss whether smaller
elasticities in more recent periods exist due to an increase in female labour market
attachment over time or general changes in work preferences. Blau and Kahn (2007)
suggest that rising participation rates, increasing divorce rates and increasing career
orientations of married women are reasons explaining why women’s labour supply
has become less sensitive to the own wage. Concerning the data used in this study, it
may be relevant that until 1990, the GSOEP only includes individuals from Western
Germany, which has always been more traditional, showing lower female labour force
participation than the former Eastern Germany. The literature often associates a higher
female labour force participation with lower own-wage elasticities, i.e., elasticities that
become more comparable to men’s own-wage elasticities.

By summarizing the own-wage elasticities reported in different studies from 1900
to 1980, Goldin (1990) shows that the relationship between women’s participation
rate and their wage elasticity is not positive in all parts of the participation rate. The
elasticities were small in approximately 1900, increased with women’s educational

° The coefficients are not perfectly comparable to those of the main results because the analysis groups
the data of the results in Table 5 only by two periods instead of three-year averages. The estimation does
not control for year fixed effects.
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Table 5 Total wage elasticities' of women living with a partner

Migrants Natives
Western Non-Western 2nd-generation Ist- and 2nd-
generation
1984-2009 0.452%* 0.098 0.386* 0.669%** 1.099%#:#*
(2.207) (0.249) (1.903) (4.119) (6.796)
2010-2016 0.879%%*%* 0.490 0.747%%* 0.824%%*%* 0.973%%*
(0.240) (0.345) (0.226) (0.159) (0.125)

##*kSjgnificant at p <0.01; **significant at p <0.05; *significant at p <0.1
'Elasticities are calculated at the sample means of the hours worked in the respective group

2All specifications include regional and time indicators

attainment until 1950, and subsequently decreased. Because female participation
rates continuously increased during this time, there appears to be an inverse u-shape
relationship to elasticities. The increase in the own-wage elasticities of migrant
women shown in Table 5 from one period to the other period may be comparable to
the increase in women'’s elasticities in the early 1990th. Because 70% of first-gen-
eration migrants in the data migrated to Germany before 1980, the female migrants
during the first period were in Germany for an average shorter period of time and,
therefore, are less attached to the labour market than female migrants during the
second period. Table 6 displays the total own-wage elasticities of first-generation
migrants who live with a partner by years since migration categories and suggests
that the time since migration is a main determinant of the increasing elasticity.'”
During the first 10 years after arrival, the own-wage elasticity is insignificant among
all groups of female migrants. Among the whole group of Ist-generation female
migrants and Western female migrants, the coefficients display an increasing trend
among migrants who lived in Germany for more than 10 years, although the trend
is not linear with a higher value in the second category than the third category. In
the fourth category of 31 years and more, the own wage elasticity of 1st-genera-
tion migrants is even higher than that of female natives (Tables 2a). Hence, female
migrants’ own-wage elasticities are not in all cases lower than those of female
natives but highly depend on the status of labour market integration.

Another major result of this study is the insignificant own-wage elasticities of
non-Western female migrants who live with a partner. In Table 6, regarding the sec-
ond category of eleven to 20 years since migration, the own-wage elasticity is also

10 The coefficients are not perfectly comparable to those of the main results because the analysis groups
the data by additional variables (by the years since migration categorical variable in Table 6 and the
migration cohort indicator variable in the following Table 7). This grouping results in a higher number of
groups with a lower number of observations per group and leads to more specific coefficients on the one
hand and a higher possible bias on the other hand. A smaller number of observations per group also leads
to a higher probability that the control variables do not vary within a group and, therefore, drop out of
the estimation, especially in the case of the indicator variable related to living in Eastern Germany. The
share of migrants living in Eastern Germany is much lower than that living in Western Germany.
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Table 6 Total own-wage

R . Ist-generation Western Non-Western
elasticities ** of female migrants PR
.. . migrants
living with a partner
0-10 years 0.051 —0.038 —1.361
(0.309) (0.270) (0.707)
11-20 years 0.848%** 0.526%* 0.749%**
(0.182) 0.212) (0.284)
21-30 years 0.578%** 0.345%* 0.677
0.217) (0.166) (0.530)
31+ years 1.253%%* 0.937%** 0.457
(0.307) (0.254) (0.623)

*##*Significant at p <0.01; **significant at p<0.05; *significant at
p<0.1

IElasticities are calculated at the sample means of the hours worked
in the respective group

2All specifications include regional and time indicators

significant among non-Western migrants but is insignificant among the migrants in
the other categories. On the one hand, this finding demonstrates that the own-wage
elasticity of non-Western female migrants is not in all cases insignificant. On the
other hand, due to the panel structure of the data, it is difficult to explain the sig-
nificance with cohort effects. Since 66% of non-Western female migrants migrated
to Germany before 1980 and almost 100% of these migrants migrated from Turkey,
most non-Western female migrants—determining insignificant elasticities in this
group—migrated as family migrants of Turkish guest workers.

The central hypothesis in this study is that problems related to labour mar-
ket integration, especially during the first years after migration, lead to a low
wage sensitivity among migrants compared to natives. These problems may be
especially high among non-Western female migrants predominantly from Tur-
key, which is a Muslim country, due to cultural differences from Germans (and
female Western migrants with significant elasticities). Problems associated with
labour market integration among non-white and Muslim women are well docu-
mented in the literature. Khoudja and Fleischmann (2015) show that the predicted
negative effects of traditional gender role attitudes and religiosity contribute to
the explanation of ethnic differences in female labour force participation. Khat-
tab and Hussein (2018) depict the disadvantages faced by Muslim women in the
labour market. Zaiceva and Zimmermann (2014) provide evidence suggesting
that non-white women spend significantly more time on religious activities and
food management than white women, and the authors draw a connection to the
low labour market participation of ethnic minority women. Although the results
of the natives show that participation has no positive effect on elasticities at all
parts of the participation rate, further analysis shows that labour market integra-
tion influences own-wage elasticities also among non-Western female migrants.

Table 7 shows that the own-wage elasticities of non-Western female migrants
who migrated to Germany at an age of 16 years or below are significant in
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Table 7 Total own-wage

S 10 . Ist-generation ~ Western Non-Western
elasticities ** of female migrants s orante
o . migrants
living with a partner
16 years or 0.856%*%* 0.517%%* 0.776*
younger at the (0.222) (0.231) (0.460)
time of migration
Older than 0.569%** 0.460%** —0.009
16 years at the (0.075) (0.100) (0.205)

time of migration

***Significant at p <0.01; **significant at p <0.05; *significant at
p<0.1

IElasticities are calculated at the sample means of the hours worked
in the respective group

2All specifications include regional and time indicators

contrast to those of the group of non-Western female migrants who migrated at
an older age. The group of so-called ‘academic nationals’, who were not born in
Germany but received some education in Germany due to their age, is compa-
rable to first-generation migrants. Table 2a shows that among Western and non-
Western second-generation migrants, the own-wage elasticities are significant.
Knowledge regarding the German educational system and possibly the existence
of a German educational degree have a high impact on labour market integration
and probably influence own-wage elasticities.

As a further result of this study, among women, the own-wage elasticities of
migrants with a native spouse are insignificant, and the own-wage elasticities
of natives with a migrant spouse are lower than those of natives with a native
spouse. Among men, the elasticities do not vary much between mixed couples and
couples with two migrant or two native spouses. The respective spouse appears
to influence women’s responses much more than men’s responses. The cross-
wage elasticities confirm this conclusion, although there are differences in terms
of whether the response is to the partner’s origin or the partner’s wage. In most
cases, the cross-wage elasticities are higher than those of men or only significant
among women. Surveys have suggested that women’s labour supply is consider-
ably more sensitive to the partner’s wage than men’s labour supply is sensitive to
the partner’s wage (see Blau and Kahn 2007). The significant negative cross-wage
elasticities of female natives are higher than those of female migrants. A high
negative cross-wage elasticity may result due to a perfectly symmetric labour
supply between a couple resulting from the need to cover living expenses or the
preference to maintain a certain status. On the one hand, this situation could be a
possible reason for the very high negative cross-wage elasticity of female natives.
On the other hand, female migrants appear to be on average less sensitive not
only to their own but also to their partner’s wage than female natives.
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5.2 Robustness Checks

The literature shows great variation in the magnitude of labour-supply elasticities.
Meta-analyses suggest that determinants, such as the estimation method, model
specification or family situation, are the main sources of variation (Evers et al.
2008). In the following, various robustness checks are performed to test whether
issues concerning selection, the method of wage imputation, the estimation tech-
nique, the sample, taxation or the existence of children have a significant impact
on the main results of this study. Except for the first robustness check, we apply the
total elasticities, and we apply elasticities only to individuals who live with a part-
ner. The Appendix displays the results.

The analysis of the intensive margin only includes individuals with a positive
number of hours worked and does not consider non-participants. The first robust-
ness check tests whether the results of the intensive margin significantly vary when
including the inverse mill ratio of the probability to participate in the equation on
hours worked.!! As shown in Table 10a in the Appendix, the elasticities do not vary
much from the main results of the intensive margin (Table 4a).

Regarding the total elasticities and sub-elasticity at the extensive margin, the anal-
ysis imputes the wages of non-participants by assigning them the predicted wages of
employed individuals with the same observed characteristics. The robustness check
estimates the potential wages by using a standard Heckman regression.'? The results
of the total elasticities (Table 10b in the Appendix) do not vary much from the main
results (Table 2a, b). As Devereux (2004) emphasizes, the results have to be similar
since using the available grouping variables either to impute wages non-parametri-
cally as a mean of the group or by adding any function of these variables to the wage
equation as a selection correction makes no difference.

A main critique of assigning non-participants the predicted wages of similarly
employed individuals is that non-participants are likely to have lower wages than
participants with the same characteristics. Therefore, two robustness checks repeat
the imputation of the total elasticities by using the tenth or 25th percentile of the
wages of the participants in their group (see Tables 11a and b in the Appendix).
Although the results do not vary much regarding of whether the tenth or 25th per-
centile is used, comparable to Devereux (2004), the wage elasticities depend on the
method of wage imputation, especially in the groups with low participation rates.

! The selection equation includes a variable related to belonging to a church as an exclusion restriction.
Non-participation concerns mostly women, and belonging to a church or a religious community may be
correlated with traditional gender-role behaviour following the male breadwinner/female homemaker
family model. In contrast, one can argue that this variable does not influence the number of working
hours, although among more traditional women, the probability of working a lower number of hours may
also be higher than that among less traditional-oriented women.

12 Comparable to the intensive margin, the selection equation related to participation used for the wage
estimation, includes a variable related to belonging to a church as an exclusion restriction. One can argue
that the variable does not influence the wage, although among more traditional women, the probability
to invest in a career for higher earnings may be lower than that among less traditional-oriented women.
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The own- and cross-wage elasticities of female migrants are much higher compared
to the main results. The own-wage elasticities of female migrants are comparable
to those of female natives. When we assume that non-participating migrant women
have much lower wages than participating women, non-participating migrant women
respond more strongly to their own and partner’s wage increases. However, one can
only draw assumptions concerning the part of the wage distribution to which the
non-participants belong.

Another robustness check examines the sample-specific determinants. The group-
ing strategy controls for the main socio-demographic characteristics and human
capital variables, and the regression controls for additional variables. To examine
whether the analysis controls for all relevant sample specific factors, Table 12 (in the
Appendix) displays the coefficients by using the GSOEP sample weights instead of
the group size to compute the weighted variables. The wage elasticities are similar
to the elasticities presented in Table 2a, b. Hence, the variables used for the group-
ing and estimation are sufficient or at least contain all variables considered in the
GSOEP sample weighting.

Individuals may still be in education until the age of 25 years, and women may
not work until they are 60. Individuals younger than 25 and older than 60 may
bias the results of the labour supply elasticities. Therefore, the robustness check in
Table 13 in the Appendix repeats the results of Table 2a and b by considering only
individuals aged between 25 and 55 years. The results are very similar to the results
presented in Table 2a and b. Because persons in vocational training or general edu-
cation are excluded from the sample, the average size of the groups and number of
groups do not significantly decrease.

A further robustness check replaces post-tax with pre-tax wage rates to calculate
the own- and cross-wage elasticities (see Table 14 in the Appendix). The results are
very similar to the results in Table 2a and b and, therefore, indicate that taxation
does not have a significant impact on labour supply elasticities.

Finally, a robustness check tests whether the existence of young children in the
household influences the labour supply elasticities of women who live with a part-
ner. Table 15 shows the elasticities of women who live with a partner and at least
one child below the age of 11 years separately by the four migration-specific groups.
For additional differentiation by child age, the number of mothers in the sam-
ple is too low. In contrast to the main results, the elasticity of non-Western female
migrants is significant. The own-wage elasticities of mothers of young children are
higher than those of women in general (Table 2a—c). This finding is consistent with
the results reported by De Boer (2018), who simulates the elasticities of couples
with and without children separately to show that the subgroups differ in responses
to financial incentives. He emphasizes that the differences in elasticities are primar-
ily driven by differences in participation rates. The percentage change resulting from
a 1% change in wage is large with a low average number of hours worked, such
as among mothers of young children. The analysis in this study derives the total
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elasticities by dividing the estimated coefficients by the average hours worked in the
respective group. As a third value in addition to elasticity and the standard error, the
table shows estimated coefficients without calculated elasticities. Here it is possible
to compare responses independent from the average hours worked in the groups.
The estimated coefficients are all slightly higher than those in the main results (see
Table 9a). Comparable to the main results, the own-wage responses of migrants are
lower than those of natives. The cross-wage elasticities are significant and negative
among mothers in the whole group of migrants and natives, and comparable to the
main results, the value of natives is higher than that of migrants.

6 Conclusion

The problem of the imperfect labour market integration of migrants especially
applies to female migrants, especially women with a non-Western origin. Although
the literature associates migration with positive individual effects because otherwise,
the migrants would not have moved (Greenwood 1975), several studies have shown
that on average, family migration has negative effects on women’s labour market
performance. Nevertheless, the literature regarding migrant women’s responses to
wages, which are not linearly connected to participation, is very limited. By using
the GSOEP data from 1984 to 2015, the analysis in this study estimates the own-
and cross-wage elasticities of women and men with and without a migration back-
ground. To address the bias resulting from measurement errors and the endogene-
ity of the earning variables, the estimation approach groups the data and applies a
weighted least squares estimation based on the group means weighted by the group
size. An error-in-variables estimator corrects for bias possibly resulting from the
small group size.

The results show that female migrants who live with a partner have lower own-
and cross-wage elasticities than respective female natives. Further analysis reveals
an inverse u-shaped relationship between participation and wage sensitivity. On
the one hand, parallel to their labour market integration, the time since migration
increases women’s own-wage elasticities. Among non-Western female migrants,
the own-wage elasticity is insignificant in the main results possibly due to high
problems of labour market integration. Among non-Western female migrants who
migrated to Germany at an age below 16 and, therefore, were involved in the edu-
cational system comparable to second-generation migrants, the elasticities are
significant. On the other hand, female natives’ own-wage elasticities before 2009,
when they had lower participation rates, are higher than those after 2009. The
literature explains the converging of women’s elasticities to men’s elasticities by
rising participation rates, increasing divorce rates and increasing career orienta-
tion of married women.

@ Springer



500 T. Fendel

Labour supply elasticities are an important indicator of the potential to increase
labour supply and, therefore, highly relevant for integration policy. Increasing
female migrants’ participation rates is a main aim in Germany as in other industrial
countries. This study finds as a main result that relative to natives, female migrants
have lower or insignificant wage responses. To increase participation, it is important
to identify the barriers to flexible wage responses and implement mechanisms to
remove these barriers. Shauman and Noonan (2007) show that in addition to struc-
tural gender inequality, the negative effects of migration on women’ labour market
performance are due to their higher probability of having a secondary role in family
migration decisions. Women usually take over a higher workload in child care than
men, which may further increase due to the circumstance of being a tied mover.
To support female migrants, especially during the first years after migration, it is
important to increase the supply of childcare. Boll and Lagemann (2019) focus on
the impact of several childcare expansions on maternal employment and show a pos-
itive relationship between the childcare coverage rate and the intensive margin of
maternal employment. Since 2013, in Germany, all mothers have the legal right to
claim public child care for children aged 1 year or older. However, the authors show
that in 2017, the demand was approximately 13 percentage points higher than the
supply in Western Germany and 7 percentage points higher than the supply in East-
ern Germany.

The literature discusses the negative effects of traditional gender role attitudes
and religiosity on female migrants’ labour force participation (Khoudja and Fleis-
chmann 2015; Khattab and Hussein 2018; Zaiceva and Zimmermann 2014). Cul-
tural aspects may also be relevant for the low or insignificant own- and cross-wage
elasticity of migrants. In addition to a general low labour market attachment, cul-
tural aspects may create barriers to using childcare. In many migrants’ home coun-
tries, especially Muslim countries, the use of external public child care is uncom-
mon, which may lead to concerns and hinder a flexible reaction to wage incentives.
Information regarding institutional child care provision in Germany by counselling
centres or in the form of experiences of other female migrants could reduce con-
cerns. Barriers may also exist in bureaucratic terms; thus, the provision of informa-
tion and support in finding a child care slot is important to enhance access to child
care. In many German regions, it is important to apply for a slot in a preferred child
care facility well in advance, sometimes before the child’s birth.

Studies usually estimate the labour supply elasticities of the entire female and
male population of one country, whereas the large data set used in this study ena-
bles the analysis of the heterogeneity in labour supply responses of different demo-
graphic groups. Nevertheless, due to the low number of observations, it was not
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possible to differentiate simultaneously between mothers with very young and older
children and between different migration groups, representing an interesting venue
for future research. The differences in the own-wage elasticities of migrant groups
by origin also suggest that major differences exist based on the migration reason,
such as family migrants in contrast to economic migrants or refugees. Unfortunately,
the migration reason was only available for a small share of the migrants in the data-
set.!3 Further research investigating different socio-demographic groups is of high
relevance to enhance the understanding of labour supply. As Borjas (2016) empha-
sizes, there are almost as many estimates of labour supply elasticity as there are
empirical studies; nevertheless, most studies confirm certain factors, such as higher
own-wage elasticities of women than men. The results of this study note that a group
with a low participation rate, such as non-Western migrant women, does not neces-
sarily have significant elasticities.
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Appendix
Tables

See Tables 8.9, 10, 11, 12, 13, 14 and 15.

13 The respondents who participated in the IAB-SOEP migration sample and, therefore, answered addi-
tional migration-specific questions.
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Table 15 Total wage elasticities'? of women living with a partner and child(ren) below 11 years

Migrants Natives Western migrants ~ Non-Western 2nd-
migrants generation
migrants

Own wage 0.822%**  ].143%** 0.513%** 0.459* 0.853%**

0.119) (0.085) (0.170) (0.278) (0.186)
Estimated coefficient 39.816 80.359 29.364 15.901 42.933
Spouse’s wage —0.182* —1.010***  —0.086 0.301 —-0.202

(0.104) (0.064) (0.154) (0.248) (0.137)
Estimated coefficient —8.798 —70.956 —-4.915 10.424 —10.179
Average hours worked ~ 48.435 70.280 57.238 34.619 50.328
N? 528 440 235 167 126
Obs* 28 81 33 28 18

##*kSjgnificant at p <0.01; **significant at p <0.05; *significant at p <0.1

'Elasticities are calculated at the sample means of hours worked in the respective group
2All specifications include regional and time indicators

3Number of groups

4 Average number of observations per group

Figures

See Figs. 2, 3 and 4.

Errors-in-Variables Estimator

When y* refers to the population average participation rate (sub-elasticity at the
extensive margin)/average hours worked (total elasticity or sub-elasticity at the
intensive margin), x* refers to the labour supply determinants of one group, and x
and y are the respective sample means with y *=x * +e as the regression at the level
of the population means, Eq. (6) displays the sampling error structure as follows:

y=y'+tu

*

X=x +v

y Y oy 0
(1))

N is defined as the number of groups, and k is defined as the number of right-
hand side variables. Deaton (1985) derives an unbiased errors-in-variables estimator
(7) for the estimation of models in levels that is approximately unbiased and consist-
ent as the number of groups reaches infinity.
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Fig.2 Development of different SOEP samples (1984-2015) of persons older than 17 years

Note: A 1984 Starting-Sample (West), B 1984 Migration (until 1983, West),
C 1990 Starting-Sample (East), D 1994/5 Migration (1984-92/94 West),
E 1998 Sample increase, F 2000 Sample increase,
G 2002 High-Income, H 2006 Sample increase,
12009 Innovation sample, J 2011 Sample increase,
K 2012 Sample increase, L1 2010 Birth cohorts (2007-2010),
L2 2010 Types of families (lowinc), L3 2011 Types of families (single parent),
M1 2013 Migration (1995-2010), M2 2015 Migration (2009-2015)

Source: Bohmann and Giesselmann (2018).

Fig.2 (continued)
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Fig. 3 Share of persons living with a partner (b) by gender and migration background over the observa-
tion period. Source: GSOEP, 1984-2015
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Fig. 4 Participation rates by survey year, gender, migration background and educational degree. Source:
GSOEP, 1984-2015

ﬂEiVE — ()E/ % ¥— ((N—k—l) % 2))—1()51 *y— ((N—k—l) * (6)) @)

For the sub-elasticity at the extensive margin, the measurement errors of the
participation rate are assumed to be uncorrelated with the measurement errors of
the explanatory variables. Accordingly, 6 and the last term equal zero. For the total
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elasticity and the sub-elasticity at the intensive margin, the wage is the only explana-
tory variable, and the potential measurement error may be correlated with the meas-
urement error in the hours variable because the analysis calculates the wage per hour
by dividing the monthly income by the actual weekly hours worked multiplied by
(52/12). In cells with few observations, reported errors will induce a spurious corre-
lation between the wage and hours worked (Devereux 2003). Deaton (1985) suggests
using the sample to derive the estimates of the sampling variances and covariances
for the correction procedure. The approach uses bootstrapping methods to estimate
the covariance between an individual’s wage and hours worked (). 2 represents the
variances of the x variables within the groups in each year. 6 and 2 are the weighted
averages across groups and years and are divided by the average number of observa-
tions per group.
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